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AS-OCT:
The Final FRONTier

Bobby Saenz, O.D., M.S., F.A.A.O.
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Today: Applications of AS-OCT
• Keratoconus

– Scleral Lens - Evaluating Vault
– Epithelial Thickness Mapping

• Refractive Surgery
– Epithelial Thickness Mapping
– Pachymetry
– ICL vault

• Glaucoma
– Angle Closure Glaucoma Suspects
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But there are many more… 
Applications of AS-OCT

• Scleral Lens Vault
• Corneal Epithelial Thickness (KCN or Refractive Surgery)
• Corneal thickness (Refractive Surgery, Fuchs, or K transplant)
• Flap Thickness/Residual stromal bed
• Depth of Corneal Scars
• ICL pre/post op measurments
• Conjunctiva neoplasm
• Angle Measurements
• Effectiveness of LPI
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Case 1: LASIK consult
• Drove himself here from Kerrville
• Interested in getting LASIK because he can’t 

see with any glasses rx
• UCVA OD  20/60        OS 20/70
• AR OD: -6.00 -3.00 x 038
• AR OS: -10.25 -9.00 x 116
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� Keratoconus is a bilateral, progressive corneal ectasia resulting 
in irregular astigmatism and loss of visual function, with onset in 
teenage years1

� Affects 1 in 2000 people in the US2

� Eye Bank Association of America noted ~6,195 transplants/year 
in patients with keratoconus.4

� Predicted 73% of grafts fail within 20 years; 98% at 30 years3

• Potential for multiple transplants

1  Olivares JL, Guerrero JC, Bermudez FR.  Keratoconus: age of onset and natural history. Optom Vis Sci 1997;74:147-151.
2 National Eye Institute, National Institutes of Health. http://www.nei.nih.gov/health/cornealdisease/#h. 
3  Borderie VM, Boelle PY, Touzeau O, et al. Predicted long-term Outcome of corneal transplantation.  Ophthalmology 2009;2354-2360
4  Eye Bank Association of America Statistical Report, 2016

Overview of Keratoconus
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http://www.nei.nih.gov/health/cornealdisease/%23h
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Early Diagnosis - SCARS
• Subpar vision

– Not correctable to 20/20
• Corneal Appearance 

– Striae and/or stromal thinning
• Astigmatism

– Pl -4.00 x 180
– Asymmetric Astigmatism

• Red inferior on topography
• Steep Ks or Distorted Mires

– Unable to get Autorefraction
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FDA Approved Cross-Linking 
Ingredients

Riboflavin 5’ Phosphate
Active Pharmaceutical Ingredient

UV Light Oxygen
Reaction Catalyst 

FDA approval dates:

April 2016 – Progressive keratoconus

July 2016 – Corneal ectasia following refractive surgery

Photrexa/Photrexa Viscous KXL System
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Categorize Patients Based on Age and Risk of KCN Progression

< 20 y/o                                              Between 20 – 40 y/o                                              > 40 y/o

90% Risk of 
Progression

Patient should be referred 
for a crosslinking evaluation 
within 2-6 weeks

33% Risk of 
Progression

Patient should be referred 
for a crosslinking evaluation 
within 1-2 months

18% Risk of 
Progression

Discuss CXL for improved 
VA  and cornea stability VS 
monitoring patient every 6 
months for progression.
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Case 2: KCN? Yes or No? 
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Case 3: Inferior steepening OU
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Epithelial Thickness Map

24



9/7/25

7

Case 3: Inferior steepening OU
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Cross-Linking Procedure Summary 

* Refer to prescribing information for entire FDA-approved procedure

1. Rem ove epithelium

2. Soak cornea Photrexa® 
(riboflavin 5’-phosphate in 
20% dextran ophthalm ic 
solution) 

ü 30 m inutes

3. Check for flare
-If Riboflavin present through
the entire cornea, will also see
in the anterior cham ber.

4. Once flare is observed, 
m easure corneal thickness

ü If corneal thickness is less 
than 400 um, instill 2 drops 
of Photrexa (riboflavin 5’-
phosphate in 20% dextran 
ophthalmic solution) until the 
corneal thickness increases 
to at least 400 µm

5. Irradiate for 30 m inutes

ü Continue applying Photrexa 
Viscous (riboflavin 5’-
phosphate in 20% dextran 
ophthalmic solution) during 
irradiation. 

BUT… how good does it work?
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• In clinical studies, the CXL-treated 
eyes showed increasing 
improvement in Kmax from month 3-
12,while in untreated, Sham eyes, 
Kmax demonstrated steepening.

• Progressive keratoconus patients had an average Kmax 
reduction of 1.4 diopters in Study 1 and 1.7 diopters 
in Study 2 at Month 12 in the CXL treated eyes while 
the sham eyes had an average increase of 0.5 diopter 
in Study 1 and 0.6 diopter in Study 2 at Month 12.

Efficacy Analysis: 
Progressive Keratoconus

Post-baseline missing data were imputed using last available Km ax value.  For the sham study eyes that 
received CXL treatment after baseline, the last Km ax measurement recoded prior to  receiving CXL treatment 
was used in the analysis for later time points.

Patients should be monitored for resolution of epithelial defects as ulcerative keratitis can occur.
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Post Ops Follow Ups
Vi s i t P l a n  

Day 1 • Topical antibiotic, steroid/NSAID
• Frequent lubricants
• No eye rubbing 
• Remove BCL once epithelium heals

~ Week 1 • Topical antibiotic, steroid/NSAID
• Frequent lubricants
• No eye rubbing 
• Remove BCL once epithelium heals

Month 1 • Topography imaging
• Vision assessment
• Contact lens refitting evaluation

Month 3, 6, 12 • Continued evaluation utilizing 
topography 

• Vision assessment

Payer Coverage Status 

Rapid Expansion of CXL Coverage – Progression of BCBS Network 
Coverage*

For a comprehensive up to date list of increasing approved 
carriers, please visit 

www.livingwithkc.com

� Without early detection and intervention: keratoconus may 
lead to one or more corneal transplants 

� If CXL is indicated for a patient, and the patient delays 
treatment, they may be at a greater risk for impaired vision. 

Number of covered health plans ≥ 61
(including Aetna, Cigna, Humana, Anthem, Kaiser Permanente, numerous regional BCBS)

Number of covered beneficiaries ≥ 180 Million lives

Shift to third party coverage 

MA-00976C

Q1 2017

Q4 2018
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Wollensak et al (2003). Am J Ophthal
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Case 4 - 33yo HF – Can I get LASIK?

• Not a LASIK candidate
• OD -11.00 -2.25 x 002 20/25-
• OS -11.00 -2.00 x 174 20/25-
• Pachs: OD 515 OS 506
• ACD: OD 3.0 OS 3.0
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Phakic IOL (EVO ICL) Patient Selection

• Age: 21 to 45
• Correction or reduction of myopia -3.0 D to -20.0 D 

with astigmatism correction up to 4.0 D
• Stable Refraction

• Anterior Chamber Depth (ACD) of 3.0 mm or greater
o From Endothelium to Natural Lens

• Other considerations for those with

o     Thin Corneas

o     Dry Eye Risk Factors
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What can we correct with ICLs?
• Up to 16D of myopia
• 4D astigmatism
• So a -15.00 -4.00 x 180
• From 16 to 20D
– Approved for Myopic
   reduction 
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Visian Toric ICL – FDA Study: Change in 
BSCVA3
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EVO – FDA Study: Change in BSCVA
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VA: 20/20+ OU
21 minutes after procedure43 44



9/7/25

12

45 46

47

So some scenarios I get phone calls 
about

• 1 day post op vision not good
• 1 week post op vision less than ideal
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1 week post op = +1.00 -2.00 x 141
Preop Mrx: -11.75 +4.00 x 077
Ks: 41.78 @ 176 , 44.57 @ 086
ACD: 3.25
CCT: 570um
WTW: 12.59
ICL selected 13.7 -12.50 +4.00 x 
077

CURRENT ICL AXIS: 97 degrees
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AS-OCT: Angle
1. Identify Angle Structures
2. Assess who is at risk of primary angle closure 

AND those who are in primary angle closure
3. Evaluate the outcome of the LPI 
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Anterior Segment Modules
• Chamber View

– ACD
– Angle to Angle Distance
– Lens Vault
– Chamber Area
– Corneal Thickness
– Caliper tools

• Wide Angle to Angle 
Scan
– Angle Opening Distance 

(AOD 500/750)
– Trabecular Iris Space 

Area (TISA 500/750)
– Scleral Spur Angle
– Angle caliper tools
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AS-OCT: Angle Structures
• Non-contact
• Can be performed under dark conditions
• Minimal expertise by technician
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Angle Structures
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Angle Structures
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Acta Opthal 2019

“Using pretreatment AS-OCT scans, our 
algorithm was superior to ophthalmologists 

in predicting the success of LPI for PACS 
eyes.”
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Koh et al, 2019, Arch Opthal
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Everyone deserves to see
• Identify KCN early!
• Restore vision in high myopic patients
• Identify those narrow angle patients at risk for 

angle closure

AS-OCT =
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