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PRACTICE MANAGEMENT

AXIAL LENGTH

CLINICAL TOOLKIT

WHAT IS HIGH MYOPIA?
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THE LEVEL OF MYOPIA WHERE THE RISK OF SIGHT-
THREATENING PATHOLOGY INCREASES DRAMATICALLY

-4.00 D

Axial Length > 26mm

MYOPIA IS INCREASING 
AT AN  ALARMING RATE

•IN 1972 US PREVALENCE WAS 

25%

•TODAY IT IS 42%

• China
• South Korea            80-90%
• Taiwan

Brien Holden et al,  Community Eye Health 2015,  
Myopia:  a growing global problem with sight-threatening complications

For certain  populations it is 
much higher

FOR CERTAIN  
POPULATIONS IT IS 
MUCH HIGHER

BRIEN HOLDEN ET AL,  COMMUNITY EYE HEALTH 2015,  

MYOPIA:  A GROWING GLOBAL PROBLEM WITH SIGHT-THREATENING COMPLICATIONS
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17%

35%

85%

12%

46%

10%

THE WORLD HEALTH ORGANIZATION 
(WHO) ESTIMATES THAT BY 2050

52% of the 
world’s 

population will be 
myopic

10% will be high 
myopes

THE TREND...

Photo Courtesy Brien Holden Vision Institute

THE WHO 

IDENTIFIED THE 

MYOPIA 

EPIDEMIC AS THE 

#1 HEALTH 

THREAT 

TO VISION 

WORLDWIDE  
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GENETIC & ENVIRONMENTAL FACTORS

Age of Onset: 
• Younger than 9 years old 

Family History 

Ethnicity (Asian)

Near work (more than 2 hours per day)

Screens 

Decreased Time Spent Outdoors (less than 2 hours per day)

IDENTIFICATION OF A PROGRESSIVE MYOPE:

Onset prior to age 9

Lower than expected hyperopia at a 
young age
•6yo < +0.75D

Axial length longer than expected at 
a young age (23.07mm @ age 6 = 

2.5X risk)

Managing Myopia-one child at a time.  
Langis et al

Rapid progression of SE or axial 
length 

> 1.00 D
> 0.20mm

(in 12 month time frame)

Parental myopia (prevalence of 
juvenile myopia)
•0 parents = 7.6% 
•1 parent = 14.9% (1.4 X) 
•2 parents = 43.6% (2.3 X)

Ethnicity
•Asian ethnicity = greater risk

Near work/ screen time Time spent outdoors Binocular Vision disorders

WHAT CAN PARENTS DO? VISUAL HYGIENE

• Breaks every 30 minutes

• Eyeglasses:  not too strong or too weak

• Proper posture with reading/ near work

• Proper Lighting

• Reduce competition/ stress

• Play Outdoors
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SOCIETY’S COST DUE TO THE 
Myopia Epidemic

17

Vision By Design

Medical Cost
• Disease management
• Surgical repair

Optical Cost
• Glasses, contact lenses, etc.

Social Cost
• Disability
• Low productivity
• Restricted job access

$200 Billion US/yr Trillions world-wide   *Fricke et al

INCREASED RISK OF OCULAR 
DISEASE

BUT THE WORST…

NOT LIMITED TO 
HIGH MYOPIA

• It also includes 
• low and moderate myopes 
• as well as AXL > 26mm

DETACHED 
RETINA

• High myopia 5-6X

Flitcroft DI. The complex interactions of retinal, optical and environmental factors in myopia aetiology.
Prog Retin Eye Res  2012;31(6):622–60.
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GLAUCOMA
Moderate to high myopes 

are 50% more likely 

 Marcus MW, de Vries MM, Junoy Montolio FG, Jansonius NM. Myopia as a risk factor for open-angle glaucoma: a
systematic review and meta-analysis.     Ophthalmology    2011;118(10):1989–94 e2.

OTHER PATHOLOGIES

• MYOPIC MACULOPATHY

• POSTERIOR STAPHYLOMA

• MYOPIC FOVEOSCHISIS (MYOPIC TRACTIONAL MACULOPATHY - MTM)

• LACQUER CRACKS

• RETINAL HOLES, RETINAL TEARS, RETINAL DETACHMENTS

• LATTICE DEGENERATION

• TIGROID/TESSELLATED FUNDUS

• MYOPIC CRESCENTS (PERIPAPILLARY ATROPHY)

• CATARACTS

MYOPIC MACULOPATHY

(MYOPIC MACULAR DEGENERATION-MMD)

MYOPIC MACULOPATHY

Prevalence, Risk facts and impact of myopic macular degeneration on Visual Impairment and functioning among 
adults in Singapore  2018  Clinical and Epidemiologic Research  Yee-Lee Wong, et al

Low myopia  7%

Moderate  10.4%

High  28.7%

(average age 57.2 years)

• greater myopic SE
• longer AXL
• older age.

The prevalence of MMD increased significantly with 

21 22
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Other studies mention 
the risk is as high as 65% for high 

myopes

Haarman AE et al  The complications of myopa:  a review and meta analysis  Invest Ophthalmol Vis sci 2020:61

AXL AND 
INCREASED RISK 
OF PATHOLOGY

CROSS SECTIONAL STUDY 
(TIDEMAN ET AL. 2016)

• ANALYZED STUDY DATA 
FROM 1990-2012

• 15,404 EYES SPHERICAL 
EQUIVALENT DATA & 
9,074 EYES AXIAL 
LENGTH DATA

*SUGGESTIVE THAT EYES WITH 
HIGHER AXIAL LENGTH NEED 
CLOSER MONITORING OF 
FUNDUS.

Incidence of Visual 
impairment/blindness

after age 75 (VA < 
20/40)

Regardless of refractive 
error

Axial 
Length

3.8%< 26mm

25%>26mm

90%>30mm

INTERNATIONAL 
PHOTOGRAPHIC 
CLASSIFICATION 
AND GRADING 
SYSTEM FOR 

MYOPIC 
MACULOPATHY

DescriptionCategory

No macular degenerative lesions0

Tessellated fundus only(well defined 
choroidal  vessels)

1

Diffuse chorioretinal atrophy (whitish-
yellow appearance of posterior pole

2

Patchy chorioretinal atrophy (well 
defined atrophic
areas around the disc or at the poster 
pole)

3

Macular atrophy4

Lesions: lacquer cracks, myopic CNV and Fuch’s 
spot

Can develop in eye within any of the above 
categories

NEWLY 
PROPOSED ATN 
CLASSIFICATION

SYSTEM FOR 
MYOPIC 

MACULOPAHTY

J. RUIZ-MEDRANO ET AL, 2019

New proposed classification system for myopic maculopathy, 
Which considers atrophic (A), tractional (T) and neovascular (N) 

components

Neovascular (N)Tractional 
component (T)

Atrophic 
Component (A)

No myopic CNVN0No macular 
schisis

T0No myopic retinal 
Lesions

A0

Macular lacquer 
cracks

N1Inner or outer 
foveoschisis

T1Tessellated 
fundus only

A1

Active CNVN2aInner and outer 
foveoschisis

T2Diffuse 
chorioretinal 
atrophy

A2

Scar/Fuch’s spotN2sFoveal 
detachment

T3Patchy 
chorioretinal 
atrophy

A3

Full-thickness 
MH

T4Complete 
macular atrophy

A4

MH + retinal 
detachment

T5

CNV:  choroidal neovascularization      MH:  macular hold

25 26
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TIGROID/TESSELATED 
FUNDUS
• Category 1 or A1 (Myopic Maculopathy)

•Tessellated fundus only 

•(well defined choroidal vessels)

@oculographia
CATEGORY 2 OR A2 (MYOPIC MACULOPATHY)
WHITISH-YELLOW APPEARANCE OF POSTERIOR POLE

DIFFUSE CHORIORETINAL ATROPHY

@oculographia

CATEGORY 3 OR A3 
(MYOPIC MACULOPATHY)
PATCHY CHORIORETINAL 

ATROPHY 

WELL DEFINED ATROPHIC 
AREAS AROUND THE DISC 
OR AT THE POSTERIOR 
POLE

PATCHY CHORIORETINAL ATROPHY

@oculographia

CATEGORY 4 OR A4 (MYOPIC MACULOPATHY)
MACULAR ATROPHY

MACULAR ATROPHY

@oculographia

29 30
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CATEGORY 4 OR N1, N2A, & N2S (MYOPIC MACULOPATHY)
“PLUS” LESIONS:

-LACQUER CRACKS 
-MYOPIC CNV, AND 
-FUCH’S SPOT

(CAN DEVELOP IN EYES WITHIN ANY OF THE CATEGORIES)  

Fuch’s Spot

+

MACULAR ATROPHY

@oculographia

❑ Outpouching of posterior sclera (stretch in 
❑ scleral wall, choroid, and retina)

❑ Type 1:  Wide, Macular
❑ Most Common: 74%

❑ Prevalence of Posterior Staphyloma increases with 
increasing axial length:
❑ 27.5-28.4 mm - 4.8% 
❑ 29.5-30.4 mm - 32.9%
❑ AL >30.5mm - 55%

Cheryl Chapman, OD

Widefield Fundus Photography and Wide Angle OCT necessary to image it in 
most cases.  

POSTERIOR STAPHYLOMA
(SCLEROCONUS)

(MYOPIC TRACTION MACULOPATHY (MTM)

❑ Rare (first defined in 1999)

❑ Often concurrent w/ Posterior Staphyloma 
and High Myopia

❑ Stretching of layers:  Retina, Choroid, Sclera

❑ Associated w/ Macular Holes

❑ Forster-Fuch’s Spots 

❑ RPE hyperplasia/regressed CNVM

❑ Surgical Treatments

❑ Macular Buckle

❑ Vitrectomy w/ membrane peel to relieve 
tractional forces

Cheryl Chapman, OD

Cheryl Chapman, OD

MYOPIC FOVEOSCHISIS
❑ Lacquer Cracks

❑ DUE to axial myopia

❑ Angioid Streaks
❑ NOT due to axial myopia

❑ Idiopathic, Ehlers Danlos, 
Psuedoxanthum Elasticum, Sickle 
Cell, etc

❑ Emanate from disc, straighter, 
reddish

❑ Choroidal Rupture
❑ NOT due to axial myopia

❑ Similar to lacquer cracks in 
distribution, color & fluoroscein 
angiography

❑ TRAUMA

Angioid Streaks

Choroidal Rupture

webeye.ophth.uiowa.edu

LACQUER CRACKS VS ANGIOID STREAKS 
AND CHOROIDAL RUPTURE

33 34
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PATHOLOGIC/ 
DEGENERATIVE 
MYOPIA: 
PRESENCE OF 
ANY ONE OF THE 
FOLLOWING

Myopic maculopathy > Category 2 
(Diffuse Chorioretinal Atrophy)

“Plus Sign”:  

• Lacquer Cracks:  breaks in Bruch’s membrane 
(may predispose to CNV)

• Myopic CNV
• Forster-Fuch’s Spot:  an area of RPE hyperplasia 

(round or elliptical) suspect previous regressed 
CNV 

Posterior Staphyloma

CODING FOR
PATHOLOGIC/DEGENERATIVE 

MYOPIA

• H44.2 
• BE AS SPECIFIC AS POSSIBLE

• CODE AS OFTEN AS YOU SEE IT, 
EVEN EARLY CHANGES

• DATA MINING IN EHR

❑ 34 mm AXL
❑ Multiple rings visible with FAF
❑ Multiple posterior staphyloma

Photo Credit: Jerome Sherman, OD, Courtesy of Optos

UTILIZE FAF

❑ -18.00 D Eye
❑ BCVA 20/40

Angioid Streaks

Photo Credit: Maurice Wilson, OD, Courtesy of Optos

UTILIZE FAF: MONITOR OR REFER?

37 38
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❑ Hypo – scarring from stretching (posterior staphyloma)
❑ Hyper – Under Attack, Actively changing.  Could be forming SRNV. 

Needs referral for FA 

Photo Credit: Maurice Wilson, OD, Courtesy of Optos

UTILIZE FAF: MONITOR OR REFER?

❑ BCVA 20/25
❑ Is it Old?  Is it New?

Angioid Streaks

Photo Credit: Maurice Wilson, OD, Courtesy of Optos

UTILIZE FAF: MONITOR OR REFER?

❑ Angioid Streaks (NOT due to Axial Myopia)
❑ No red-hot areas of AF.  Macula quiet.  

Angioid Streaks

Photo Credit: Maurice Wilson, OD, Courtesy of Optos

UTILIZE FAF: MONITOR OR REFER?

Bullimore MA, Brennan NA. Myopia control: why each diopter matters. Optom Vis 
Sci. 2019;96(6):463–5.

Controlling 1D of myopia
can reduce the risk of
maculopathy by 40%

41 42

43 44
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• The impact of myopia and high myopia :  report of the joint world health organization – Brien 
Holden Vision Institute Global Scientific meeting on Myopia March 2015

Reducing the rate of 
myopia progression by 50% 
could reduce the prevalence 

of high myopia by 90%

ECONOMICS OF MYOPIA 
MANAGEMENT

AXIAL LENGTH (AL):

Distance from anterior corneal surface to fovea

Measured with A-Scan ultrasonography (old tech) or Optical 
Coherence Biometry (new tech)

Average Adult Human Eye:  22-24.8 mm

OVERHEAD
COSTS TO IMPLEMENT A

MYOPIA MANAGEMENT SPECIALTY

48

EDUCATION MEMBERSHIPS EQUIPMENT

MARKETING CONSUMABLES TIME

45 46

47 48
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INTERNATIONAL ACADEMY CERTIFIED MYOPIA MANAGER 
(IACMM)

►DOCTOR CERTIFICATION

CERTIFIED MYOPIA NAVIGATOR (CMN)

►PARAOPTOMETRIC CERTIFICATION

-DESIGNATED MM LIASON

-‘GO-TO’ PERSON FOR MM QUESTIONS

-FEE PRESENTATION

Education-Staff
costLocationItem

$400-2,000Local or TravelConferences

$300-1,000Local or TravelSeminars

$0-$300On your lunch
During office hours
After hours

In Office or On-
Demand

0 - $2,000

Education-Doctor
C

• Benefit
• New technology
• Standard of care
• Sharing of ideas/troubleshooting
• Excitement!!!

• Cost
• Loss of revenue
• Travel, lodging, registration

In-Person Education

• Less expensive but no hands on/questions

On-line

0-$4,000/yr

Vision By Design

Memberships

AAOMC - American Academy of Orthokeratology and 
Myopia Management

• $399/yr
• Doctor Finder
• Online discussion groups
• Discord
• Google Group
• Annual meeting discount

$399

52

49 50
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Staff Incentives

Positive reinforcement works
● Whole office bonus for target
● Individual bonus for MM appt
● Individual bonus for closure

○ $$$
○ Trip to spa
○ Day off with or without pay

Build into your fee

Equipment

Topographer
Costs $20,000-$80,000

Optical Biometry
Costs  $16,000 - $30,000 

Multi-Function Instruments
Costs  $30,000 - $100,000 

$30,000-$100,000

54 L

Marketing
55 C

$0-$3,000

Waiting 
room/Exam room 

(tablets, screen 
savers)

Email Blasts On Hold 
Messaging Social Media

Google Ads Blogs Website
Patient 

Communication 
Platform

TV/RadioPatient/Parent 
Seminars

BROCHURES/ 
BOOKLETS

DISPENSING KITS SOLUTIONS & DROPS REWARDS/ TREATS

PHARMACEUTICALS 
(ATROPINE – IN OFFICE 

SALE, WHERE LEGAL)

ORTHOK RETAINER 
MOLDS

MYOPIA MANAGEMENT 
SOFT LENSES

53 54

55 56
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OrthoK Retainer Molds

►Pricing Range
►2X to 3X wholesale

57

Chair Time
58

Doctor Time
Comprehensive Exam
Myopia Management Consultation
Follow-Up Visits
Lens Design
2-6 Hours?

Staff Time
Scheduling
Fee Discussions
Lens Ordering
Dispensing/ I&R
Follow-Up Visits
Additional Communications
2 hours?

Revenue Sources
59

Comprehensive 
Exam

• Usual and 
Customary Fee

Myopia 
Management 

Professional Services

• Consultation
• Initiation of 

Treatment
• Follow-Up Care
• Sale of 

Consumables

Other 
Considerations

• Renewal of Care 
Year Upon Year

• Washing Out
• Transfer of Care

Common Fee Strategies
60

Global
• Paid in full at initiation of treatment, OR
• Financed through 3rd party vendor
• Typically One or Two Year Agreement

Pay Per Visit
• Pay pre-determined fee at time of service. 
• Decreased Compliance w/ F/u Visits?

Subscription Model
• Monthly charge to credit card on file.  
• Highest Conversion Rate? 

57 58

59 60
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Fees

►Base your fees on 
chair time

►Avoid the same fee 
for all MM patients

61
Fees

62

Risk of 
progression:

long 
AXL/high 
Rx/young 

age

More 
complex 
design

Additional 
chair time 

anticipated

More 
behavioral 
monitoring

Additional 
MM 

procedures

Fees

Topography 
Considerations

63High or low 
eccentricity

Limbus to limbus 
astigmatism

Very steep or flat

Asymmetric cyl

Will require a more 
complex design

Fees

Level of 
myopia/
astigmatism

64

• More complex design
• Higher risk of progression
• Additional molds (orthoK)

High myopia/cyl 

• May require less time

Low level

Vision By Design

61 62

63 64
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Fees

More 
doctor 
and staff 
time

65

Parent Interaction
• High level of questions
• Over-protective
• Micro managing 

Child Interaction
• Fearful
• Shy
• Poor hygiene
• Not on board

Setting 
Fees

66
Estimated doctor 

time

Chair Cost
67

Chair Cost per Hour
= Fixed Cost ÷ # of Hours

Fixed costs 
= all expenses except Cost of Goods Sold 

# of Hours available to see patients 
(exclude lunch and vacation time)

Example:  $200,000 / 1000 hours = $200 
Chair Cost

Vision By Design

Template

68

Chair time

Doctor Time

Tech/Staff time

Cost

Chair time

Mold Cost

Consumables

Set up costs

Profit

Your fee

65 66

67 68
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Template
Example
Ortho-K

(1st year of care)

69

$200Chair Cost

4Doctor Time

2Tech/Staff time

$1200Cost

1200Chair Cost

400Mold Cost

50Consumables

100Set up costs

500Profit

$2250Your fee

AXIAL LENGTH

AXIAL 
LENGTH 
(AXL):

ô Distance from anterior corneal 
surface to fovea

ô Measured with Optical Coherence 
Biometry 

ô Average Emmetropic Adult Human 
Eye (Axial, Anteroposterior):  

ô 22 to 24.8 mm

AXIAL LENGTH AND REFRACTIVE ERROR:

• Cornea, Crystalline Lens, Axial LengthRefractive Error is a 
Summary Measurement

• BLINK study, (Walline et al. 2020)
• 1mm/1.44D to 1mm/1.63D

• MiSight Study, (Chamberlain et al. 2019)
• 1mm/2.4D

Relationship of Axial 
Length to Refractive Error 

Varies Based on Study

69 70

71 72
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AXL AND INCREASED RISK OF PATHOLOGY:

►Cross sectional study (Tideman 
et al. 2016)

► Analyzed study data from 
1990-2012

► 15,404 eyes spherical 
equivalent data & 9,074 eyes 
axial length data

►*Suggestive that eyes with 
higher axial length need closer 
monitoring of fundus.

Incidence of Visual 
Impairment/Blindness 

after age 75 (VA < 20/40) 
Regardless of refractive 

error

Axial 
Length

3.8%< 26mm

25%> 26mm

90%> 30mm

AXL AND INCREASED RISK OF PATHOLOGY:

Posterior Staphyloma
Myopic Foveoschisis 
(Myopic Tractional 

Maculopathy)
Lacquer Cracks

Retinal Holes, Retinal 
Tears, Retinal 
Detachments

Lattice Degeneration Tigroid/Tessellated 
Fundus

Myopic Crescents 
(Peripapillary Atrophy)

Glaucoma Cataracts

HOW TO MEASURE AXIAL LENGTH:

Ultrasound Biometry (AKA ‘A-Scan’ or ‘Applanation’)

• Older Technology, 1950, non-preferred
• Pros

• Less expensive
• Cons

• Limited in reliability to about 0.1mm (approx. 0.30D margin of error*) (Wolffson et al. 2019)
• Requires contact with the eye (applanation or immersion)

• Corneal compression can compromise data
• User dependent
• Time Consuming

*Compare this to refraction - Cycloplegic autorefraction has a repeatability of +0.21D (Moore et al. 2014)

HOW TO MEASURE AXIAL LENGTH:

Optical Biometry 

• Newer technology - preferred
• Pros

• Non-Contact
• Superior reliability around 0.01mm (or 0.03D) (Wolffson et al. 2019)
• Repeatability
• Faster, many measurements in less time
• Easy to use, not user dependent

• Cons
• More expensive

Based upon Optical Partial Coherence Interferometry (PCI)

73 74

75 76
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MONITORING AXL CAN LEND PREDICTIVE 
VALUE REGARDING ONSET OF MYOPIA
Axial elongation occurs at an accelerated pace in younger children 
(age 6-10) compared to older children (Age 12-16).  Breslin et al. 2013

Growth trends of an eye destined for Myopia:  Accelerated growth 3 years prior 
to and 5 years after onset of myopia.  Greatest acceleration occurs one year prior 
to onset of myopia. 

Mutti et al.  2007

3 1 Onset of 
Myopia 5

Axial elongation

AXL GROWTH CHART: 
CHINESE CHILDREN

Tai, LL, et al. Axial length and 
associated factors in children: 
the Shandong Children eye 
study; Ophthalmologica, 2016.

AXL GROWTH CHART: EUROPEAN DATA

Tideman et al. 2018, Figure 2

COMPARISON OF GROWTH AMONG 
REFRACTIVE ERROR GROUPS

Jones et al. 2005
Figure 8 

(Population 85% 
Caucasian)

Jones et al. 2005
Figure 8

(Population 85% 
Caucasian)

77 78
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MONITORING 
AXL CAN AID 

CLINICAL 
DECISION 

MAKING IN 
MYOPIA 

MANAGEMENT 
PATIENTS

►What is ‘Progression’?

► ‘Normal’ growth dependent on age

► Normative Growth Charts

► Comparison:  Individual rate of growth 
prior to and during treatment

► Change therapy or add dual therapy

► Increase concentration of atropine 
drops

► Change from Atropine therapy to 
Orthokeratology or SMFCL

► Add Atropine therapy to 
Orthokeratology or SMFCL

What is Progression?

CHOROIDAL 
THICKENING IN 

MYOPIA 
MANAGEMENT

► When myopia management is achieved, 
choroidal thickening happens.

► Diurnal Variations in Choroidal Thickness 
and Considerations on Axial Length 
Measurements

► Eye is shorter in the morning/ 
Longer in the evening

► Phase length:  11-12 hours

► 0.02 to 0.04 mm difference 

PRO-TIP:  START MEASURING AXL TO 
GROW YOUR PRACTICE FASTER

Start

Start the Conversation
• Easier to transition patients into 

myopia management
• Parents understand millimeters, not 

diopters
• Identify progressive myopes earlier

Be

Be a leader, get 
ahead of the curve 
to carve out your 
niche in your area

Imagine

Analogy:  Imagine 
trying to treat 
glaucoma without 
OCT

81 82
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EQUIPMENT FOR 
MEASURING 
AXIAL LENGTH:  
SPECIAL 
CONSIDERATION
S

Older generation Ultrasound 
instruments (non-preferred) vs 

Newer generation optical 
biometers (preferred)
• Check compatibility with current computers, software, EMR

• If it is multifunction instrument with topography, are you able to view the 
topography from other computers?

• Early Model Optical Biometers
• Beware buying older models on non-dealer sites (i.e. e-bay)

• Really old models may not work on new computer systems (i.e. may 
require Windows 7 or older to run it.)

• Old models often no longer supported by the manufacturer
• Talk to your cataract surgeons - they might be selling a good instrument if 

they are upgrading

EXAMPLES OF 
OLD 
GENERATION 
ULTRASOUND 
INSTRUMENTS 
(NON-
PREFERRED)

►DGH
►Nidek US 500
►Accutome
►etc

NEW GENERATION 
INTERFEROMETRY 
OPTICAL BIOMETER 
INSTRUMENTS 
(PREFERRED)

► Haag Streit:  LenStar 
900

► Nidek:  AL-Scan

► Zeiss:  IOLMaster 500

MULTI-FUNCTION INSTRUMENTS
Haag Streit:  LenStar 
Myopia
• Lenstar 900 biometer 

plus EyeSuite Myopia 
Software Platform

Topcon:  Myah
• Topography, AXL, 

pupillometry, dry eye suite.  
Exclusive software platform 
monitor & display trends in 
Rx and AXL. Meibography

Oculus:  Pentacam AXL Wave 
• Topography, tomography, 

pachymetry, AXL, 
Aberrometry & Refraction

Oculus:  Myopia Master

• Refraction, 
Keratometry, AXL

Heidelberg: Anterion
• Topography, tomography, 

anterior seg metrics, AXL, iol 
calculations

85 86
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CAN ECP’S 
PRACTICE 
MYOPIA 
MANAGEMENT 
WITHOUT AXIAL 
LENGTH?

►Short Answer:  Yes 

► In the clinical setting (AXL required for research 
setting)

►Long Answer:  

► Be prepared to move in the direction of adoption of 
AXL measurements in your protocols.  

► Will become standard of care

► AXL is 5-10 times more accurate than 
refraction (Wolffsohn et al. 2019 & Moore et 
al. 2014)

► Increased availability of instrumentation

► Improved knowledge regarding eye growth 
and development of normative databases

What if you 
don’t have 
biometry?

CLINICAL TOOLKIT

MYOPIA 
MANAGEMENT 
AVAILABLE THERAPIES:

ô Novel Spectacle 
Lenses

ô Atropine
ô Myopia 

Management 
Contact Lenses

ô Orthokeratology

89 90
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SPECTACLE LENSES:  THE FUTURE 
(NOT CURRENTLY AVAILABLE IN USA - PENDING FDA 
APPROVAL)

9

D.I.M.S. (MiyoSmart by HOYA):  Defocus Incorporated 
Multiple Segments spectacle lenses 

Stellest (Essilor) spectacle lens:  Incorporates H.A.L.T. 
(Highly Aspherical Lenslet Target)

D.O.T. lenses (SightGlass Vision):  Incorporating “Light 
diffusion technology” 

LOW DOSE ATROPINE (OPTHALMIC, TOPICAL APPLICATION) 
MECHANISM OF ACTION:

11

Nonaccommodative mechanisms: (current prevailing theory)

Multitude of cellular responses (affecting BOTH Sclera and Retina) - Shotgun 
Approach

• Anticholinergic - block the action of acetylcholine at the muscarinic receptors 
• Increased dopamine release
• Effect on acetylcholine nicotinic receptors
• Other:  non MRs, growth factors, etc

For more information:  REVIEW ARTICLE:  Biological Mechanisms of Atropine 
Control of Myopia, Upadhyay, Aradhana Ph.D.; Beuerman, Roger W. Ph.D.

ATROPINE:  
CONTRAINDICATIONS

Who should NOT use atropine? 

Systemic Side effects: 

• Dry mouth and eyes
• Delirium or restlessness
• Tachycardia
• Flushed skin & face

Exercise Caution When Prescribing:

• Pre-existing heart conditions (congenital rubella syndrome & developmental delays
• Congenital syndrome or heart condition
• History of asthma or other lung disease (due to thickening of mucous in lungs and 

drying of airways)
• Caution when taking other medications with anticholinergic or antimuscarinic effects 

(some medications used to treat depression and some antihistamines)

*Consider punctual occlusion during administration to reduce 
systemic absorption

PERIPHERAL RETINAL 
DEFOCUS THEORY
(EARL L. SMITH, III, ET AL.)

Peripheral retinal Hyperopic Defocus is 
thought to stimulate axial elongation.

Myopia control is theorized to be 
acheived by causing Myopic Defocus on 
the peripheral retina.

The peripheral retinal light rays can be 
manipulated with Soft Multifocal lenses 
of specific designs to acheive 
Peripheral Myopic Defocus Hyperopic 

Defocus
Myopic  
Defocus
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SOFT MULTIFOCAL 
CONTACT LENSES FOR 
MYOPIA CONTROL

● Dual Focus Concentric Contact 
Lens Design (MiSight)

● Extended Depth of Focus 
(NaturalVue)

● Center Distance Design

Dual Focus and Extended Depth of Focus (EDOF) lenses 
broaden the depth of focus to encompass a broader range 
of foci.

Center Distance Design is crucial to ellicit myopic retinal 
defocus on the peripheral retina.  

MiSight by 
CooperVision

https://coopervision.com.my/practitioner/fitting-tips-and-tools/mms/step-three

SOFT MFCL:
EXTENDED DEPTH OF FOCUS 
(EDOF)
CENTER DISTANCE

Figure B illustrates the difference 
that the aperture makes to the 
depth of focus. A larger aperture 
results in a narrow depth of 
focus; a smaller aperture results 
in a wider depth of focus. The 
aperture can be physical such as 
an opaque, pinhole occluder, or 
it can be created optically with a 
large power shift and be a 
‘virtual’ aperture.

Figure B

NaturalVue by VTI
https://vtivision.com/practitioners/naturalvue-multifocal-lens-design/the-science-of-naturalvue-multifocal/

CENTER DISTANCE OPTIONS:
EDOF/ DUAL FOCUS SHOULD BE CONSIDERED FOR MAXIMUM MYOPIA CONTROL 
COMPARED TO OTHER SMFCL DESIGNS.

WHAT IS 
ORTHOKERATOLOGY

ôDefinition:  Use of specially 
designed (reverse 
geometry) gas permeable 
lenses to gently and 
temporarily reshape the 
anterior surface of the 
cornea to improve vision 
and slow progression of 
myopia.  
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1 432

43

21

OrthoK Lens Design 
Basics:

• Back optic zone radius
• Reverse curve
• Alignment curve
• Peripheral Curve

1 432

43

21

3 & 43 & 
4

1
2 2

Push Force

Pull 
Force

Corneal Changes:  

● Redistribution of Epithelium

● Hydraulic Forces 

1 432

COMPRESSION FACTOR (AKA 
JESSEN FACTOR)

▪ Refers to the amount of ‘overtreatment’ or flattening of the 
cornea above and beyond the patient’s current refractive 
needs

▪ Typically +0.75 to +1.25 dependent upon manufacturer

▪ Allows for clear vision all day as cornea ‘bounces back’

▪ Central Tear Thickness

ORTHOKERATOLOGY 
LENS DESIGN BASICS:Central Tear Thickness:

NaFl visible when tear thickness 
>20 microns
Central Treatment zone appears 
to have bearing

5-10 microns tear layer centrally5-10 
microns
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ORTHOKERATOLOGY MECHANISM 
OF ACTION:

PERIPHERAL RETINAL 
DEFOCUS THEORY

SPHERICAL ABERRATIONS 
TO RETINA

TREATMENT ZONE SIZE 
CONSIDERATIONS

ORTHOKERATOLGY 
EFFICACY STUDIES:

Wen D. et al, 2015

ORTHOKERATOLGY SAFETY STUDIES:

“estimated incidence rate of MK as 7.7 cases per 10,000 
patient years (95% CI, 0.9∼27.8), and risk of MK with 
overnight OrthoK was similar to other overnight 
modalities.”

Bullimore MA, et al. 2013

ORTHOKERATOLGY FDA APPROVAL:

Typically ‘Off Label’ for myopia management

Johnson & Johnson
• Abiliti Overnight:  First overnight orthokeratology lens 

to achieve FDA approval for ‘myopia management’ 
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ORTHOKERATOLOGY:  
FINDING GOOD 
CANDIDATES

ô Low myope, -1.00 to -4.00

ô Myopia > Astigmatism

ô Astigmatism  -0.75D or less

ô Astigmatism  WTR

ORTHOKERATOLOGY: 
FINDING GOOD CANDIDATES

Astigmatism
Central vs Limbus-to-Limbus

Relatively normal K’s  
41.00 to 45.00

Central 
Astigmatism

Limbus-to-
Limbus

ORTHOKERATOLOGY:  OTHER 
CONSIDERATIONS

Dry eye - NOT a contraindication

Sleep habits

Hygiene and maturity

Corneal health/ contraindications

ORTHOKERATOLOGY:  HOW TO START

Equipment

Topographer
Anterior segment 

photography/ NaFl

Optical biometry-
optional?

Diagnostic fit set Empirical fitting Software designed 
lenses
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TOPOGRAPHY
Types of Topographers

Placido 
• Ring jam
• Influenced by tear film
Scheimpflug
• Anterior and posterior corneal data
• Better for identifying keratoconus-

cones start on the posterior surface of 
the cornea

Pristine baselines paramount
garbage in - garbage out

lid aperture

PLACIDO TOPOGRAPHY

● Pros
○ More affordable 

purchase price 
compared to 
Scheimpflug 
Tomographers.

● Cons
○ Influenced by tear film
○ Harder to capture 

images on deep set eyes

Ring 
Jam

SCHEIMPFLUG 
TOPOGRAPHY

● Pros
○ Anterior and posterior 

corneal data
○ Better for 

Keratoconus/Ectasia
○ Better for deep set eyes
○ NOT influenced by tear film

● Cons
○ Less affordable purchase 

price

PRE-TREATMENT TOPOGRAPHY ASSESSMENT

● axial map
● tangential map
● elevation map
● shape indices
● r/o KCN
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POST-TREATMENT TOPOGRAPHY ASSESSMENT

Comparison maps (aka 'difference’ or ‘subtractive’ maps)

Axial Subtractive Map Tangential Subtractive Map
(Power) (Centration, Treatment Zone 

Size)

ORTHOKERATOLOGY:  FIT ANALYSIS
NaFl

Too Steep                    Too Flat             Just Right

ORTHOKERATOLOGY:  OTHER CONSIDERATIONS

VID (oval corneal 
shape is common:  

HVID vs VVID)
Pupil size glare and halos Adult OK

Presbyopic OK

OK for myopia 
management
• Treatment zone size

Sphere vs Toric 
design
• central 8mm or 9mm 

chord, change in sagittal 
depth (>25-30um)

ORTHOKERATOLOGY:  FOLLOW UP PROTOCOLS
● 1 day
● 1 week
● 1 month

○ order spare pair?
● Then quarterly or every 6 months (doctor’s discretion)

● Tests performed
○ VA, refraction, AR or retinoscopy, SLE to check for stain, AXL if available 
○ Examine fit of lenses on eye (if necessary)
○ Review hygiene, care and handling, teach digital removal
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OCTOBER 22-25, 2025
THANK YOU

connect with Dr. Chapman on LinkedIn

https://www.linkedin.com/in/dr-cheryl-chapman/
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