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MY FIRST ENCOUNTER

| had Ken Hoffer, M.D. measure my eyes
with the Lenstar LS 900, version 1.04

It was the first unit ever shipped to the U.S.

| compared the measurements to the ones
obtained with the IOLMaster 6 months earlier
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MY FIRST ENCOUNTER

COMPARING MY LENSTAR MEASUREMENTS TO THE IOLMASTER ONES

The difference in Axial Length was 0.01 mm

The K readings were within 0.10 D

The difference in AC depth was 0.02 mm
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FIRST IMPRESSIONS

A\ |t is a new unit for IOL power calculation
A\ |t is put together by a reputable company

A\ |t measured my eyes quite accurately
A\ |t is somehow similar to the IOLMaster
\ |t measures the cornea more centrally

A In addition, it measures CCT, Lens thickness
and retinal thickness




M LENSTAR LS 900 m

THE FIRST QUESTION

How efficient Is the unit ?
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VERSION 1.04

A Software available on the original unit

A Relatively time consuming

A Difficult for patients to keep fixation
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VERSION 1.10

A New software allows much faster measurements

A Experienced tech took 5 measurements of my right eye in
1 minute and 30 seconds

A New tech (15t time) took the measurements in 3 minutes
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THE SECOND QUESTION

How precise are the measurements ?
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RESULTS OF 3 MEAUREMENTS OF MY EYES

REPEATABILITY REPRODUCIBILITY

0.03 mm
2 |
0.01 mm
0.01 mm
0.15D
50
0.06 mm
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THE THIRD QUESTION

How does it compare to the IOLMaster
In clinical practice?
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PATIENTS
A 50 patients scheduled for cataract surgery

A We included only the first eye to be
operated to avoid any data duplication

A All eyes were measured with the
Lenstar LS 900 and with the |IOLMaster
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AXIAL LENGTH MEASUREMENT

LENSTAR:

Uses optical low coherence reflectometry
With an 820um super luminescent diode

IOLMASTER:
Uses partial coherence interferometry
With a 780um laser diode infrared light
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AXIAL LENGTH MEASUREMENT

LENSTAR:
Five measurements are taken
The unit gives you an average value

IOLMASTER:
Five measurements are taken
The unit gives you a composite value
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AXIAL LENGTH MEASUREMENT

LENSTAR:

IOLMASTER:
Mean Diff:
Range:

23.71 1.04 mm
23.08 1.04 mm
+0.023 mm
-0.05to +0.14 mm
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AXIAL LENGTH MEASUREMENT

Bland-Altman's plot for axial length

Difference Lenstar - IOLMaster (mm)

24
Mean axial length (mm)
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K READINGS

LENSTAR:

Evaluates 32 reference points at 2.3 and 1.65 mm optical zone
Uses an index of 1.322 (converted to 1.3375)
The new software allows you to choose the index

IOLMASTER:

Evaluates 6 reference points at 2.5 mm optical zone
Uses the 1.3375 index of refraction
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K READINGS

LENSTAR: 43.58 1.87D

IOLMASTER: 43.69 1.92D
Mean DIff: -0.107 D
Range: -0.61t0 +0.34 D
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K READINGS

Bland-Altman's plot for corneal power

Difference Lenstar-IOLMaster (D)

41 43
Mean corneal power (D)
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AC DEPTH

Defined as a measurement from
the anterior corneal surface to the anterior lens surface

LENSTAR:

Axial measurement with biometry: CCT + Anatomical ACD

IOLMASTER:

Measured through a lateral slit-illumination
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AC DEPTH

LENSTAR: 3.11 0.47 mm

|IOLMASTER: 2.98 0.49 mm
Mean DIff: +0.128 mm
Range: -0.22 to +0.55 mm
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AC DEPTH

Bland-Altman's plot for Anterior Chamber Depth

Difference Lenstar-10LMaster (mm)

3 35
Mean anterior chamber depth (mm)
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There are minor differences between
the AL, ACD and Ks of the Lenstar v/s the IOLMaster

A It is NOT important
If these differences are statistically significant or not

A It is NOT important
which measurement IS more accurate

A What IS important
Is how they affect IOL power calculations
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We compared
|OL power calculation accuracy with

The Lenstar LS 900
to the ones obtained with
The IOLMaster, version 5.2 AT
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FOUR FORMULAS
FOR IOL POWER CALCULATION

SRK/T
Holladay 1
Hoffer Q
Haligis
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CATARACT SURGERY

I All surgeries performed by the same surgeon (HJS)

I Consecutive surgeries (phaco) with no complications
I The incision: 2.75 mm at the limbus
" 10L: Acrylic IOL, Alcon SN6OWF, placed in the bag

" Final refraction: 10 to 12 weeks after surgery
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CONSTANTS
USED IN INITIAL CALCULATIONS

A =118.6 for SRK/T

SF =1.56 for Holladay 1

PACD =5.32 for Hoffer Q
a,=-0.997,a, =0.212, a, = 0.212 for Haigis
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IN EACH OPERATED EYE, WE CALCULATED

THE IOL PREDICTION ERROR

Implanted IOL power T Predicted IOL power

The predicted IOL power
IS the IOL power that would give the actual post-op refraction
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THE MEAN IOL PREDICTION ERROR

Mean arithmetic error
Mean absolute error
Range of error
Number of eyes within 1D
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MEAN ARITHMETIC ERROR

L enstar |OLMaster

SRK/T -0.01 0.58 0.01 0.56
HOLLADAY 1 -0.01 0.55 0.01 0.54

HOFFER Q -0.02 0.57 0.00 0.59
HAIGIS -0.14 0.56 0.01 0.56
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OPTIMIZED CONSTANTS

L enstar |OLMaster

SRK/T 118.6 118.6
HOLLADAY 1 1.56 1.56

HOFFER Q 5.32 5.32
HAIGIS a, -1.050 -0.997
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MEAN ARITHMETIC ERROR

L enstar |OLMaster

SRK/T -0.01 0.58 0.01 0.56
HOLLADAY 1 -0.01 0.55 0.01 0.54

HOFFER Q -0.02 0.57 0.00 0.59
HAIGIS opTiMiZED 0.01 0.56 0.01 0.56
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|IOL POWER FORMULAS

All IOL power formulas are affected by 3 variables

» Axial Length in mm

» K readings in Diopters
or radius of curvature in mm

» ELP (Estimated Lens Position)
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SRK/T, HOLLADAY 1 AND HOFFER Q

A The Lenstar measures a mean 0.023 mm longer AL
This decreases the IOL power by 0.06 D

A The Lenstar measures a mean 0.11 D flatter Ks
This increases the IOL power by 0.10 D

A ELP calculations are based on the AL and Ks.
This affects the IOL power by less than 0.01 D

A The resultant difference in the IOL power is < 0.05 D
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SRK/T, HOLLADAY 1 AND HOFFER Q

A Theoretically, there should be NO difference in the 10L
power calculations between the Lenstar and IOLMaster
when using the SRK/T, Holladay 1 or Hoffer Q formulas

A Clinically, our study confirmed that the A constant(SRK/T)
SF (Holladay 1) and pACD (Hoffer Q) are kept the same
when switching from the IOLMaster to the Lenstar LS 900
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THE HAIGIS FORMULA

A The Lenstar measures a mean 0.023 mm longer AL
This decreases the IOL power by 0.07 D

A The Lenstar measures a mean 0.11 D flatter Ks
This increases the IOL power by 0.15 D

A ELP calculations are based on the AL and ACD.
The Lenstar measures a mean 0.13 mm deeper ACD
This increases the IOL power by 0.06 D

A The resultant difference in the IOL power is 0.14 D
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THE HAIGIS FORMULA

A Theoretically, there is a small difference in the
|OL power calculations between the Lenstar and
the IOLMaster when using the Haigis formula

A Clinically, our study confirmed that the Haigis a,
constant has to be decreased by -0.053 when
switching from the IOLMaster to the Lenstar LS 900
In our series, we changed it from -0.997 to -1.050
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PREDICTION ERRORS WITHIN 1D
USING HAIGIS FORMULA

Lenstar 47/50 (94%)

IOLMaster 47/50 (94%)
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MEAN ABSOLUTE ERROR
USING HAIGIS FORMULA

L enstar 0.45 D

IOLMaster 0.46 D
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HOLLADAY 2 AND OLSEN FORMULAS

A The Holladay 2 and the Olsen formulas require
knowledge of the Lens Thickness

A At present, the only way to get an accurate LT
measurement has been with A-scan echography

A The Lenstar LS 900 allows an accurate measurement
of the Lens Thickness through optical biometry
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PERSONAL IMPRESSIONS

A The Lenstar LS 900 (new software) is very user friendly

A It gives precise and reproducible measurements

A 0L power accuracy is identical to the IOLMaster

A Advanced IOL power formulas such as the Holladay 2
and the Olsen formulas can be now used without
requiring additional measurements
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THANK YOU

FOR YOUR ATTENTION




