1/8/23

Optical Biometry -
The Long and The Short of it
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Optical Biometry
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Measurement of the power of the cornea
(keratometry) and the axial length (AL)

For myopia control purposes we focus on the
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m is Axial Length (AL)

AL is measured from anterior cornea
to retinal RPE & includes:

anterior chamber depth
lens thickness

vitreous chamber depth

5 opdpdes . e Co R E | UNIVERSITY OF WATERLOO
o . e . x | FACULTY OF SCIENCE
. 4 e ol ‘School of Optometry & Vision Science,
< i . 17T CResean s Eutaton 8 i

WHY —is

biometry important?
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m is Biometry important?

AL measurement provides the full story about myopia

¢ 0.1lmm =-0.25 change

How long is an eye?

Typical axial length?:
Infancy 16.8mm
Adult 23.6mm

AL does change with age in non-myopes®*
0.20 mm/year <age 8
0.10-0.15mm/year age 9-11
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Why do we measure AL?

The peak rate of axial elongation occurs in the 2 to 3 years before myopia
onset!

 Essential to monitor change over time

* Good predictor of SERE change

1D = 0.28mm increase age 6 to 7 2
0.32mm increase age12-13
0.40mm increase adults

Interpreting the science

Imperative good correlation between AL and ref error change
eg: Atom 2 study 0.01% Atropine 59% efficacy for SERE, -8% for AL.!
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Every dioptre matters aka every mm matters!

Each additional dioptre is associated with an increased risk of:

Effect of axial length on risk of visual impéfrm'ehtE'

Risk of Visual Impairment

0dds ratio
Axial Length (mm) Age <60 years > 60 years
<24 1 (reference) 1 (reference)
2410 <26 0.95 0.65
26to<28 2,01 3.07
28t0 <30 11.01 9.69

- 230 24.69 93.62

Significant risk with AL >26mm
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https://doi.org/10.1016/j.ophtha.2021.04.032

Biometry

measure AL

HOW — dowe
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do we measure axial length? -

Two basic methods
e Ultrasound
* Optical based methods
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Ultrasound

A-scan ultrasound (Amplitude scan)
Outdated and superseded
+ Topical anesthesia required
* Accuracy approximately 0.10mm?
+ Test-retest repeatability +0.2 to +0.3mm?
* Variability 0.062 + 0.0433

Optical Biometers

Partial Coherence Interferometry (PCI) reference mirror

Optical Low-Coherence Reflectometry (OLCR)

Swept -source Optical Coherence Tomography
(ocT)

scanning
system

Light source <cann
oo

spectrometer sample
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Comparing Biometers

Accuracy 0.01-0.02mm
Repeatability +0.04mm2

Accuracy 0.01-0.02mm
Repeatability +0.024mm?*
(I0L master 700)

10L Master 500 (Carl Zeiss Meditec)
Pentacam AXL (Oculus)

Optical Biometer AL-Scan (Nidek)
Myopia Master (Oculus)

I0LMaster 700 (Carl Zeiss Meditec)
0A-2000 (Tomey)

ARGOS Advanced Optical Biometer (MOVU)
Revo FC (Optopol Technology Ltd)

Partial Coherence Interferometry (PCl)

Accuracy 0.01-0.02mm
Repeatability +0.04mm?

10L Master 500 (Carl Zeiss Meditec)
Pentacam AXL (Oculus)

Optical Biometer AL-Scan (Nidek)
Myopia Master (Oculus)

Accuracy 0.01-0.02mm
Repeatability +0.024mm*
(10L master 700)

I0LMaster 700 (Carl Zeiss Meditec)
0A-2000 (Tomey)

ARGOS Advanced Optical Biometer (MOVU)
Revo FC (Optopol Technology Ltd)
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Partial Coherence Interferometry (PCI)

* Overestimation of AL if there is active accommodation®

 Accuracy (0.01-0.02mm)?3
« Repeatability +0.04mm*

@
s

Pentacam AXL
(Oculus)

Myopia Master 1oL
(Oculus)

J

Master 500
(Zeiss)

Optical Low-Coherence Reflectometry (OLCR)

10L Master 500 (Carl Zeiss Meditec)

Pentacam AXL (Oculus)
Optical Biometer AL-Scan (Nidek)

Accuracy 0.01-0.02mm
Repeatability £0.04mm?

Myopia Master (Oculus)

10LMaster 700 (Carl Zeiss Meditec)

0A-2000 (Tomey)
ARGOS Advanced Optical Biometer (MOVU)
Revo FC (Optopol Technology Ltd)

Accuracy 0.01-0.02mm
Repeatability +0.024mm*
(1oL master 700)
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Optical Low-Coherence Reflectometry (OLCR)

* Repeatability Lenstar 900 = 0.035mm?
* Confirmed good correlation of OLCR with
measures from IOL Master 500 (PCI)23

MYAH (Topcon) il

Expert 700

Swept-source Optical Coherence Tomography (SS-OCT)

10L Master 500 (Carl Zeiss Meditec)
Pentacam AXL (Oculus)

Optical Biometer AL-Scan (Nidek)
Myopia Master (Oculus)

Accuracy 0.01-0.02mm
Repeatability +0.04mm?

10LMaster 700 (Carl Zeiss Meditec)
0A-2000 (Tomey)

ARGOS Advanced Optical Biometer (MOVU)
Revo FC (Optopol Technology Ltd)

Accuracy 0.01-0.02mm
Repeatability £0.024mm*
(10L master 700)

éngths f mycpc emimetrople, Snd hyperapc chldr m»wmnmmw
ST @ CORE ey

@ UNIVERSITY OF WATERLOO
D Sdoolof ommrymm Science

UNIVERSITY OF WATERLOO
FACULTY OF SCIENCE
enirefor Ocular ool o a et <o
© “Redknren & Edugation i

Swept-source Optical Coherence Tomography (SS-OCT)

* Repeatability IOL Master 700 0.024mm*

SO

Multifunction instruments

Tl
- - f
v
IOL Master 700 0A-2000 ARGOS (MOVU) Revo FC (Optopol
(Zeiss) (Tomey) Tech)

mﬂ Axial length measurements: Comparison
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Multifunction instruments - adva

ntages iU

Streamline
patient
journey

Patient
education

Additional
capabilities
(not related
to myopia)
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Multifunction instruments

[} Accuracy 0.01-0.02mm
Repeatability £0.04mm?2

10L Master 500 (Carl Zeiss Meditec)
Pentacam AXL (Oculus)

Optical Biometer AL-Scan (Nidek)
Myopia Master (Oculus)

Repeatability £0.024mm*
(10L master 700)

OLCR Accuracy 0.01-0.02mm Lenstar LS 900 (Haag-Streit)
Repeatability £0.035mm3 Aladdin and Aladdin-M/Myah (Topcon)
(Lenstar 900) Myopia Expert 700 (Essilor)

ss-0cT Accuracy 0.01-0.02mm 10LMaster 700 (Carl Zeiss Meditec)

0A-2000 (Tomey)
ARGOS Advanced Optical Biometer (MOVU)
Revo FC (Optopol Technology Ltd)

Myopia Master (Oculus)

oAl
fraction

* Keratometry

« Compares da

« Indication of potential efficacy of
treatment

ports for parents

e
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MYAH (Topcon)

AL

Pupillometry

Topography

Compares data with age
related norms (European)
Progression over time
Reports for parents

CL fitting support

Dry eye assessment
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Aladdin M - same hardware

+ No reference growth curves
+ No dry eye module
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Myopia Expert 700 (Essilor)

AL

« Pupillometry

« Topography.

* Keratometry

« Compares data with age
related norms (Asian/ Euro)

« Progression over time X
« Reports for parents Essilor
« CL fitting support
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REVO FC (Optopol Technology Ltd)

* AL
« Topography

« Fundus Camera
* OCT Imaging

REVO FC,
Optopol Technology Ltd
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Instrument Software “add-ons”
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« Compares data with age
related norms (Asian/ Euro)

« Import refraction data

« Monitor Change

« Patient reports
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LENSTAR MYOPIA, Haag Streit
(Lenstar 900 + Eye Suite)
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do with the information

Compare to
normative data

Compare change
over time
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Normative data - European

Percentie
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Axial Length vs. age (males left, females right) with myopia risk assessment
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Clinical application —Case #1

Percentie
Male =]
2 dorny
10-year-old male patien
2 |

oh o x|

Scenario 1 - Axial Length 24.2mm

29% chance of being myopic now
«87% chance of being myopic s an adult

9% chance of having high myopia.

o mopa 1%

Scenario 2 — AL 22.0mm myopis 1%
«Nomyopia

risk of being myop:
0% risk of having high myopia

Axiallength (mm)
2

== e

an adult

15 20 Adits

Normative data - Asian

MALE

Axial Length (mm)

Age
Akiallength vs age
S Die2, et Growth cuves of myopi-eaed prameters o dicaly

monito the efractive development in Chinese schoolchldren. Graefes
Arch Cin Exp Ophthalmal. 2019 Vay;257(5):1045-1053.

Age

& related to axial

entiles
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Clinical application — Case #2

WALE MALE

»

»

7 5
= - axial length
.

Pa
i»

" 90th

. percentile

»

: : P s

Age

Myopia prevalence re

g

60%
prevalence of
myopia

Axial length vs age
length percentiles

SandDiez, et of. Growth urves o ydpia-felated parametes todircaly
monte th reiractvedeveloprment In Chnese schoccharen. Groeles () UNIVERSITY OF WATERLOO
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Normative data - Asian

290

Male

456 7 8 9 1011121314151617 18
Age (years)
&3 5 10 25 - 50 475 x-90 ==95

Female

b3

Axial length (mm)- Females

45 6 7 8 9101112131415 16 17 18

Age(years)
3 -5 10 25 - =50 475 =90 —-95
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Clinical application - Percentiles

Below 50t percentile AL for age, less likely to
become myopic »

»
Above 50t percentile more likely to become N @
myopic £
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Clinical application — Assess risk

Assess risk of

AL change of 0.74mm across a 3-year time period suggests future myo|
development

rmative data (consider ethnicity)

Compare patient
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Biometry: The long and the short of it!

Axial length values change over time and can help
predict the onset of myopia

|Biometry is an essential part of the myopia puzzle

* Provides information on the success of the myopia
management treatment modailty
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Further information

Contact Lens Update

(CLINICAL INSIGHTS BASED IN CURRENT RESEARCH

www.contactlensupdate.com:
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ontact Lens Update

cumcu INSIGHTS BASED IN CURRENT RESEARCH

SEARCHOUR'S
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ISSUE 67 | MYOPIA: NEW EVIDENCE AND BEST PRACTICES

rary 2019

inical Myopia Control Trials and

https://myopiainstitute.org
0 Myopia Profile

https://www.myopiaprofile.com
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