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Requirements

o Centration
e SEQ+CYL<050D @ Accurate Biometry — Optical (IOL

Master or LenStar, ...)
e 0.25 +0.25=0.50D

*Total BLUR must be <0.50 D

® Accurate K’s- Repeatable

e 0.50 +0.00=0.50D o Data Screening

e 0.00 +0.50=0.50D e 4th Generation Formula (WTW)
6 Personalized Lens Constant
@ Eliminate Corneal Astigmatism
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E‘imntal Angle & Alpha & Kappa

. Multifocal IOL
., Optimal
. Location

LENSTAR — HAAG-STREIT

White 1o Whits wiw| (g78mn) 10,083 mm | \-lffjf: 10,054 mm
Iris barycanter ICX -0.43 mm +0.147 mm | 021 mm #0.108 mm
Y | Q19mm :D155mrn[' 0.2 mm 0.058 mm
= | I s — s
Pupil diameter PD 3.70 mm +0.208 mm | 384 mm 0.183 mm
Pupil barycenter PCX | 10 D!2mm1- +0.029 mm
PCY | 40,038 mm | #0021 mm
Ignore Sign ... ADD PCX & PCY MAGNITUDES < 0.6 mm _ |
’.!‘” Loy ot
Anarne
LENSTAR EyoSulie™ Blometry, V2.1.1 “s HAAG-STREIT
LS 900, SN 2470,V 240 DIAGNOSTICS

¥ Requirements
o Centration

® Accurate Biometry — Optical (IOL
Master or LenStar, ...)

® Accurate K’s- Repeatable

o Data Screening

e 4t Generation Formula (WTW)

6 Personalized Lens Constant
..® Eliminate Corneal Astigmatism
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Angle Kappa on IOL Master,
LenStar and penlight ~ 0.33 mm

If >0.60 mm then concern!

Enlinllrm:m'l ¥ i b 4:!||:nnnfa. nc)

eKarhanova M, Mare: , MIEak P, . Cesk Slov Oftalmol. The importance of
angle kappa for centration of multifocal intraocular lenses. 2013 Jun;69(2):64-8. [Article in Czech]

© G Prakash, DR Prakash, A Agarwal, DA Kumar, A Agarwal and S Jacob. Predictive factor and kappa angle
analysis for visual satisfactions in patients with multifocal IOL implantation. Eye (2011) 25, 1187-1193

IOL MASTER 500 — ZEISS
Version = 7.1

Anterior chamber depth values

AD: 3.13m AD: 3.2 mm

nf3.24 m 3.24 mm 3.26 mol 3,24 mo) 3.24 e

White-to-white values

Amn . \ 240, bt fBx:-0.5m By=40. 1o}

Ignore Sign ... ADD Px & Py MAGNITUDES < 0.6 mm

Reference image capture

[ho inage

{* = value has been edited, ! = borderline value|

*

If SD for K's
>+ 0.20 D (0.030 mm = 30 ym)

Test for Dry Eye

ToPography/ToMography

8/27/2018 JTH 13
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\ [/ ____________________________ LenStar Analysis
I0L Master Keratometer values y
wv: 40.54/42.350  [Isp: 0.00 mal W 40.69/42.56 0 20 0,00 mf
Ko 4054 Iz 2797 16,15 i L4064 D x 1737 .TTm i
K2 42,350z 89° |7.34m 20 42,5 Dx 880 T30 m right
AF: -1.81 D% 175" AR -1.92 0w 178"
Trd0.B4 Dy 790 | 6.1 mn 40,69 D x 177° 5.6
K2: 42.29 b x 89° |7.32 mm 2: 42,50 0% 830 .81 mn Measured Values Keratome"y Values
%‘f' cszx 12 z 1% TNE A<}1 4}3869 %X 11; e AL 2230mm (8D =4 pm) n 13378
- . Ul L5 Al . b4 i T..0am )
B2 42350 880 |14 m W50 80 Rilm ACD: 289 mm (8D=5pm) R 776mm (8D=6ym)
Ak: 18105 187 - - bﬂ; -1}-]8“- |D 2 17 (T 3%mm (8D =23 pm) R 783mm @ 156° | (SD= 13m)
nterior chamber depth values . o lion_n
a0: 3.13m [aco: 3.2 m RE 7468mm @66 . (30 =3ym)
3.13 0] 3.3 1] 3,15 ] 3,12 ma] 3,13 mr|3.24 m] 3.24 t] 3.26 W 3.2 an 3,24 m AD: 075 dpt @156
. White-do-nite values i Centralcomeal thickness White-to-white values
WIW : 22,3 mm Fup: 3.6 mm WTW ¢ 12,2 mm Bupt 2.9 7
In:-C.emn Iv:40.4ar Fx: +\ Smn Py, 2w Ixs-0.6mn Iy:40.4nm 2x:-0.5mn Pyvi40. lnny T 540 im (<D :Spm\ WTW: 1.9 mm [x: 0.4 mm ‘)’: +0.2mm
' ‘ ’ P 47mm Pe+0dmm Py +02mm

STANDARD KERATOMETRY

it ¥ 10OL Master LenStar
mll 25mm 17&23mm

j KERATOMETER
/

8/27/2018 JTH 17

3 Ring Diameter
affects Keratometry

¥ Measurement for a 44 D Cornea

e Manual Keratometer
3.2 mm Diameter

e |IOL Master* Keratometer
2.5 mm Diameter

e LenStart Keratometer

2,39 &8 i D'ameters Manual Keratometer Measures 44.0 D
(Average 2.0 mm Diameter)

N Causes Optical A-Constant to be
Carl Zeiss Meditec AG, Goeschwitzer Str. 51-52, 07745 Jena, Deutschland .
+ Haag-Streit AG, Gartenstadtstrasse 10,3098 Koeniz, Switzerland ~ -3 D Hl' her than Man ua' Ke ratomet i

8/27/2018 JTH 18
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X Corneal Quality

—

K Corneal Power after
LASIK, PRK, RK

o ldeally, Calculation from both
surfaces ...

® Calculation from Prior Data Trial
® Hard Contact Lens

o Corneal Topography

e Automated Keratometry

6 Manual Keratometry

©30th Anniversary Edition=Vol.IT
387-88 Highlights of Ophthalmology

8/27/2018 JTH 24
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7 Corneal Quality

HO RMS CORNEAL wavefront
error over a 6 mm zone < 0.50 ym
e Normal =0.38 + 0.14 um
e PO Lasik Happy = 0.58 £ 0.21um
e PO Lasik Unhappy = 1.31 £ 0.58 pm

McCormick GJ, Porter J, Cox IG, MacRae S. Higher-order aberrations in eyes with irregular
corneas after laser refractive surgery. Ophthalmology. 2005 Oct;112(10):1699-709

S Corneal Power after
LASIK, PRK, RK

e Methods listed in order of
reliability

e Methods 3, 4 and 5 almost
always exceed true power &
result in hyperopic error

e Use lowest reliable value

ToMography: Measures Total Power and
stimatism of Lenticle
ToPography: Measures Front Surface
Power of Lenticle and then uses back
radius of 0.82 of front radius for

Total Power and can ADD 0.22 D
ATR for Total Astigmatism

Keratometry: Measures Front

Surface Ring or annulus Power of

Lenticle (nominal 2.0 to 3.2 mm for

44 D cornea) then uses back radius of

0.82 of front Radius for Total Power. Should

ADD 0.22 D ATR for Total Astigmatism.
8/27/201
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Holladay Diagnostic Summary 2000
ek S Sv—] R B M

8/27/2018 JTH 29

¥ 1. Calculation from Prior Data ¥ 2. Calculation from Prior Data
(Pre K & A MR known) (Post Std. K's & A MR only)

Pre KR Mean K = 44.00D Post Mean K 40.58 D
Change in SEQ Ref -450D

Change in SEQ Ref -4.50 D

STD K’s: -0.24 * SEQ -1.08
Calc Mean K 39.50 D Calc Mean K 39.50 D

8/27/2018 JTH 30 8/27/2018 JTH 31
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¥ 3. Calculation from Prior Data
(Post Ctr Top Power & A MR only)

Post Mean K = 40.27D
Change in SEQ Ref = -4.50D

Ctr Top: -0.15 * SEQ -0.77

Calc Mean K 39.50 D

E 4. Trial Hard Contact Lens
(Rigid Contact lens only)

Plano HCL Base Curve =41.50D
SEQ Ref without CL =+0.50D
SEQ Ref with CL = -1.00D
Front K=41.50-1.50 =40.00D
40.00D-10% (4.50) =39.50D
Mean K = 39.50 D

Data Screening ldentifies
Measurement Error - Repeat

e Binocular
AL difference > 0.3 mm
K difference > 1.0 D
IOL power difference > 1.0 D
e Monocular
AL Signal/Noise (S/N) Ratio < 2.0
K Std Dev (o) > 0.20 D

Jack T. Holladay MD MSEE FACS
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ko Requirements

o Centration

® Accurate Biometry — Optical (IOL
Master or LenStar, ...)

® Accurate K’s- Repeatable

o Data Screening

e 4t Generation Formula (WTW)
6 Personalized Lens Constant

..® Eliminate Corneal Astigmatism

¥ Requirements

o Centration

® Accurate Biometry — Optical (IOL
Master or LenStar, ...)

® Accurate K’s- Repeatable

o Data Screening

e 4t Generation Formula (WTW)
6 Personalized Lens Constant

..® Eliminate Corneal Astigmatism
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W Measurements taken for
Predictors of ELP
Holladay 2+NReg*, Olsen 2, Barrett 2

Axial Length* e LT

Average K (Pre RS) o Pre-op Ref (Adult
Horizontal WTW before Cat)
ACD @ Age

(1)
(2]
©
(4]

* Use H1 & H2 Non-Linear Regression for Long
Eyes (less aggressive than Wang/Koch) so
less myopia

¥ Personalized Lens Constant

e Never use Manufacturer’s
Constant except to start
e 20 to 40 cases and continue
e Factors
|OL Style
Lens placement, OVDs
Post op medications
Biometer, keratometer, ...

8/27/2018 JTH 40

3 Ideal Toric IOL Calcs

e Accurate corneal power and astigmatism ...
repeat is SD > 0.20 D (0.030 mm = 30 ym)

e Exact Toric Calculator (not a constant ratio of
corneal astigmatism to toricity 1.46)

e Proper Surgically Induced Astigmatism (SIA)
for incision location and magnitude and axis of
PreOp astigmatism ... must account for ATR
over 3 to 6 months PostOp

e Results will be greater than 80% within 0.50 D
of residual astigmatism

8/27/2018 JTH 42
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e Requirements
o Centration

® Accurate Biometry — Optical (IOL
Master or LenStar, ...)

© Accurate K’s- Repeatable

o Data Screening

e 4t Generation Formula (WTW)

0 Personalized Lens Constant
.9 Eliminate Corneal Astigmatism

E.3 Requirements
o Centration

® Accurate Biometry — Optical (IOL
Master or LenStar, ...)

® Accurate K’s- Repeatable

o Data Screening

e 4t Generation Formula (WTW)

6 Personalized Lens Constant
..® Eliminate Corneal Astigmatism

> Always Topography/
Tomography if Correcting
Astig

e To determine if REGULAR and does
not change radially

e Tomography can confirm if posterior
astig is WTR (~ 0.22D)

8/27/2018 JTH 43

Page 7 of 8



IOL CALCS JCAPHO 2018

£

§

% Never Perfect Bow Tie

44.8 @96 & 40.6 @ 6 435@1058& 41.2@ 15
ASTIG = +4.2 @ 96 ASTIG = +2.3 @ 105

£
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6 wks after Dry Eye Rx
Q Lam . 0D

i i
Initial Visit
. OD

N M Requirements

o Centration

@ Accurate Biometry — Optical (I0OL
Master or LenStar, ...)

Toric Calculators
Exact Approximate

eHolladay On-line ¢ Alcon On-line
e AMO Express *B & L On-line
On-line « Barrett On-line

eHolladay IOL
Consult

© Accurate K’s- Repeatable

o Data Screening

e 4" Gen Formula (WTW/ACDI/LT)
6 Personalized Lens Constant
@_Eliminate Corneal Astigmatism

8/27/208271201% Jack T. Holladay, M.D.

I'Trizini You!
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