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> |deal Toric IOL Calcs

e Accurate corneal power and astigmatism ... repeat
is SD > 0.020 D (0.030 mm)
Exact Toric Calculator (not a constant ratio of
corneal astigmatism to toricity (1.46)

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

Results will be greater than 80% within 0.50 D
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The Holladay Handouts with UNDERLINED titles are available for download. You must have
Adobe Acrobat Reader to view our PDF files on this page. If you do not have the Adobe Acrobat
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. Pentacam BKFST Sympaosium 16x9 - 2016 (1,361 KB)

Holladay Report 2016 - Interpretation Guidelines - 2016 (1,706 KB)

. TORIC I0L CALCULATIONS: Minimizing & Managing Residual Astig - Fall 2016 (1.286
KB) - 2016 (1,706 KB}

4. Multi Toric Acc 10Ls Promise no glasses Biometry for Premium IOLs 16x9 - 2016 (2,934
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¥

KB)
5. Phakic 10L Calcs 16x9 - 2016 (288 KB)

6. Analyzing Individual & Aggregate Astigmatism - 2006 (375 KB)
7. New Automated CSF Testing - 2006 (2.6 MB)

> Corneal Power Decision Tree

No drops _ SD>0.20D Yes
2= vel T s
Blink, Blink, ... Keratometry fopsyyroymm

SD<0.20D
lSD <0.03mm \[JI Treat > 6 wks
No l

- Yes
70% of cases _ﬁ N
H2, Olsen ;
’ ’ Exact Toric Calc ToPograph
Barrett Formula 4—- grapny Yes
(7 variables

ATR Adjustment 4.5 mm Zonal K

| I ————————
Exact Toric Calc ToMography
w Back Surface 4.5 mm Zonal K
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Improving Toric IOL Calculations

Z If SD for K’s
>+ 0.20 D (> £ 0.030 mm)

&
Test for Dry Eye

ToPography/ToMography

10/23/2017 JTH 9

O D | Analysis
nght
Measured values Keratometry values
AL 2230 mm (SD =4 pm) n: 13375
ACD: 2,99 mm (SD=5pm) R: 7.76 mm (3D =6 pm)
LT:  3.96mm (SD = 23 pm) Ri:  7.83mm@ 156°| (S0 =13 ym)
RZ:  7.69mm@66° | (SD=3um)
AD: -0.75dpt @ 156°
Central comeal thickness White-to-white values
CCT:  542um (sD=3um) WTW.  11.8mm I +04mm ly:+0.2mm
P 4.7 mm P +04mm Py +0.2mm

> Never Perfect Bow Tie

448 @ 96 & 40.6 @ 6 435 @ 105 & 41.2 @ 15
ASTIG =+4.2 @ 96 ASTIG = +2.3 @ 105

Jack T. Holladay MD MSEE FACS

2018

Keratometer values

Mv: 40.69/42.56 D Iso: 0.00 mml

: 40.54/42.35 D

Kl: 40.54 D x 179° .19 mm Kl: 40.64 D x 178° L7 mm
K2: 42,35 D x 89° 7.84 mm ¥K2: 42.56 D x 88° 7.80 mm
AK: -1.81 D = 179° AK: -1.92 D w 178°
¥l: 40,54 D x 179° 8.19 mm ¥1: 40.69 D x 177° 8.16 mm
K2: 42,29 D x 89° | 7.85 mm K2: 42.51 D x 87° | 7.81 mm
AK: -1.75 D x 179° AK: -1.82 D ¢ 177°
Kl: 40,54 D = 178° §.19 mm K1l: 40.69 D = 177° 8.16 mm
¥2: 42,35 D x 88° 7.84 mm K2: 42,36 D x 87° 7.80 mm
AK: -1.81 D = 178° AK: -1.87 Dz 177°

Anterior chamber depth values
ACD: 3.13 mm [aco: 3.24 mm
3,013 mm[ 3,13 mm] 3,13 mnf 3,73 o] 3,13 mm][3.24 o] 3.24 v 3.26 mof 3.24 ne 3.24 mm
White-to-white values
WTW : 12.3 mm \TJPup: 3.6 mm |WTW + 12,3 mm T‘Pup: 3.9 mm
Iz:i+0.6mm Ty:i+0.4mn Px:+0.4mm Py:+0.2mm| Ix:-0.8mm Ty:+0.4mm Px:-0.5mm Py:+0.lmm

*
If SD > + 0.20 D (> = 0.030 mm)
. !

Not Dry Eye

ToPography/ToMography

10/23/2017 JTH 12

TORIC IOL Calculations

e Commercial Calculators use aconstant ratio (1.46) for
the corneal cylinder to the IOL cylinder

e Exact Calculation dependson IOL SEQ Power and ELP
... to correct 2D of corneal astigmatism

e 10D IOL =>3.5D Cylinder
e 22D IOL => 29D Cylinder
e 34D IOL =>2.4 D Cylinder

A 1.1 D difference from 10 D to 34 D!
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Improving Toric IOL Calculations 2018

Dioptric Error vs. Angular Error

for a 1.00 D of astigmatism

Angle Error (°) Dioptric Error (D % Error
0.00 0%

0.52 52%

Toric Calculators
Exact Approximate

* Holladay On-line + Alcon On-line

« AMO Express On-line * B & L On-line
* Holladay IOL Consult + Barrett On-line

1.00 100%
1.41 141%
1.73 173%
1.93 193%
2.00 200%

Dioptric Error = 2 * Cyl * sin (angular error)

10/23/2017 Jack T Holladav. M.D

Abulafia A, Hill WE, Franchina M, Barrett GD. Comparison of Methods to Predict Abulafia A, Hill WE, Franchina M, Barrett GD. Comparison of Methods to Predict
Residual Astigmatism After IOL Implantation. J Refract Surg. 2015;31:699-706 Residual Astigmatism After IOL Implantation. J Refract Surg. 2015;31:699-706
s } 15 : 5 L S s L } NE L /) : Ve " s

Holladay [BOUM]:0.55 £ 0 33 D180 Holladay (TCRP1:0.432 043 09180 Barrett (IOUM]: 0.02 & 0.31 0491 Holladay [IOUM]:0.55 + 0 33 D@ 180 Holladay (TCAPE0.432 0,43 D@ 150 Barrett (IOLM]:0.02 & 0,31 D@1

0 b , WE, F h M, A El, Fi hi M, B tt GD. Ni . .
uaI?egresos?onformu?;?ortorlicIOLcarE::(I:atIiZis.JCs:tle;?efSl:?;.cﬂl)n%:42::(;;6»671 1 Surglca”y Induced Astlg (SIA)
TSI e O Say N e-<8'0\ "
w14 lo v ol || B wl{] fg,. A P Critical to use correct value
\ : / "\_ X N # a‘ll I‘. .l e "I
TS ™ WX WX X ™ Not ~0.35 D WTR for small (2.5 mm), near-

e T T clear temporal incision
Aoon: 0,550 ¢ 0.5 8 180" Holaday: 0.540 1031 @ 1" Batrotr: 0.050 1 0308 176"

Better to use Zero SIA and Baylor Nomogram
— | WTR (steep 90) by ONE Toric Size (T4 > T3)
— 1 ATR (steep 180) by ONE Toric Size (T3 - T4)
— No change in Oblique

Equivalent to ADDING ~ 0.51 D ATR as SIA

S
o .' I N
[ e "\ [ e X Eachring = 0.50D
| \ [ | (™ |
L T —1—] 0" & W e s s
| 3 ! | 5 '. | B controi
ml\-‘ R fvose m:::\ BB .:w
> &4 Y as /

12— 1 12— i
128° 128

Adoon s AE:0.05 04 03188 174° Hodacday + AK:0.08 04 0.3 @ 176
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Improving Toric IOL Calculations

Wang/Koch Recommendation

* WTR: Subtract 0.6 D from measured

 ATR: Add 0.2 D to measured

» Oblique: No change

Equivalent to:

SIA = 0.2 + 0.4 sin?(Steep axis of astigmatism)
0 =0.2@90 45 =04@90 90 =0.6@90

10/23/2017 Jack T Holladav. M.D 22

*Ad_'ditiqn_al_ Factors (Wang/Koch)

e Posterior corﬁéa. has ~ 0.25 D WTR -
» WTRdecays~0.50DWTR . -
e ATR decays ~ 0.00 DATR " -

o Resijt: | K WIR by 0.75D
- 1 KATRbY0:25D

10/23/2017 JTH 24

2018

| Axis of Flattening ().

Steep Axis () Magnitude (D).
0.20 90
0.21 90
0.25 90
0.30 90
0.37 90
0.40 90
0.43 90
0.50 90
0.55 90
0.59 90

RIGHT .
Surgeon: TeoricSurg, Coax

Ref: +1.00 +0.50 X

PreQp Date: 04f30/2012
VT¥: 12.00 Target SEQ Ref: -0.25

BCVA: 20/40 ucva: 20/50 AL(Opt): 23.50 AdjAL:
FlatK: 42.00 @ 90 Steep K 45.00 @ 0 Astigm.: +3.00 @ 0
Ava, K:43.50 Adj. Ks n: 13375

Active Lens List: Igum'[x (std Phaceo) j Optimize. .. |
IX 2.5mm Temporal Incision ? | SIA: I 0.14 _|::' D SIA Axis: I 179 _I? © Incision: I 180 _|::' o

(Magnitude) (Flattening)
Post SIA Flat K: 42.07 @90° Steep K: 44.93 @0° Astigm.: 2.86 @Q°

Formula: IHUIIaday I = l

RIGHT

iH .
Surgeon: TericSurg, Coax
Ref: +1.00 +0.50 X

PreCp Date: 04/30/2012
VT¥: 12.00 Target SEQ Ref: -0.25

BCVA: 20/40 UCVA: 20/50 AL(Opt): 23.50 Adj AL:
Flatk: 42.00 @ 0 Steep K: 45.00 @ 90 Astigm.: +3.00 @ 90
Ava, K:43.50 Adj. K: n: 1.3375

j Optimize. .. |

IX 2.5mm Temporal Incision ? | SIA: | 0.78 _|::' D SIA Axis: |91 =° Indsion: | 180 = =

{Magnitude) (Flattening)
Post SIA Flat K: 42.39 @180° Steep K: 44.61 @907

Formula: IHoIIaday I - l

Active Lens List: ISNEATx (std Phaco)

Astigm.: 2.22 @90°

Jack T. Holladay MD MSEE FACS

TG AZ0009 et 450000  Astgn +3000 0 Flat k- 42.00 0 Senl: 4500630 Asign.: +100 0 90
A, KADLS0 Ad w LIS Hvg. K430 n 13375
Terks e from Acte Lens Lat: [ =) =] Gpaman... | Toriciern rom Actve Lavs Lt Phacs) =] Opteze...
| 2.t Temporst s 3| g2 sth docs: [T =3 trcsons [0 =] +F% 2 Sme Temperal Insgon 7| STz o waae[F 20 nesen [T 2
Dagret {Patening) (Hagrituce) {Pactering]
PStSIAFLIK: 4107 @90°  Seek: 4493805  Awgn: 286007 FoStSTAFISLIC 4239 00" SteeniC 4AS1OW0°  Aston: 2326907
Formuse [rateciay 0 -
ATR WTR
i Moo SHGOTx Ao SHEAT
Right Eye TR LeftEye rocaee s hacn
o ¥ ACD{ER): 5.5 3
- . [T DR, e . 3
1180 019
2150 015 4
2143 025
. 220 049
{ 22.50 0.23 | i |
Y / l
220 > + [t 224 Y
ol SHG0T4 LD 0 g
B srwss B0 8 0t
L | ntae 18280800
Pncision @150 100 @0°) | smeoT7 +0.320x 90" [Incision @0°
prm—— o OTIORN® | o Bl e 880 ucats 0.BDx0"
i +1.200 % a4 owary 07000
10 1 Torsty: 417D BIOL o0 e Terity: 3
ty: o 4 ldeal Torcty: 8310 000K s s
Expreted Risdusl I 0,26 4 0.22x00° 047 10.2LR00¢
Expected Post CFist 2 4207 090 SteeDiC 449000°  Astgn 286007 EuneciedPastOpFstk: 4230 G0 Swent: 44.61090°  dssgm: 222 9907
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Improving Toric IOL Calculations

\;-B_-’"f? it .xf]

www.hicsoap.com
CALCULATORS TAB

> Two Sources of Error
e |OL misaligned (wrong axis)

e |IOL Toricity wrong (over/under)

Or
e Both

Measuring Current Axis

2018

7€ Post Op Toric Calculators

e Holladay IOL Consultant
www.hicsoap.com

e Berdahl & Hardten Toric IOL Calculator
www.astigmatismfix.com

208 241

Jack T. Holladay MD MSEE FACS
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Improving Toric IOL Calculations

v Post Op Back Calc

Caloulated Fom PO Ks & PO REF Caloubied from Observed IOL Meridian & PO REF
IOL Toridty & Axis: 1.47 @0.0° FlatK: 42.87 @45° Steepk: 45.04 @135°
Ideal Placement Axis: 135° Ideal Placement Axis: 135°
(Rotate 45° clockwise) {Rotate 45° clockwise)
Pred. Residual REF: -0.85 +1.13 X135° Pred. Residual REF: -0.86 +1.13 X135°

Ideal current Ideal

HPREOP 6 D Toric IOL -- OD

Calosatied from PO Ks & PO REF Caladaied from Observed IO Meridian & PO REF
47.16 @sg-LER

IOL Toricity & Axis: 7.46 @70.0° FlatK: 43.93 @179° Steep

Ideal Placement Axis: 80° Ideal Placement Axis: 89°

(Rotate 170° clockwise or 10° COW) (Rotate 166° clockwise or 14° CCW)
Pred. Residual REF: -0.65 +0.54 X170° Pred. Residual REF: -0.49 +0.23 X179°

ldeal

Current

Ideal

1200

185 0ar0e

MPREOP 6 D Toric IOL

[
arsmers ~ 133

o 4700 e T

IOL Toricity & Axis:
Ideal Placement Axis: 92°

Pred. Residual REF: -0.82 +1.14 X2°

(Rotate 176° clockwise or 4° CCW)

it
Pratopn

Pat:

Fren Imercied SIAL S50 G1BRO"  Achad SIA
S1AErver Mg 8450, Arpls - BE®

S
Porrata: [jmkader 81
Cakudinand S 70 3 8 PO AP

10 Toricty & Axme - B.57 SaA0°

1aon

1200

it P Cevweryed 10X et 4 0 Ax]
Flate: 4181 88%  Steenk: 4623 08|
[T —————

: ARA 092

: AT enan L30T
w09 ouz0e

17806 Twsily 000 Mt 501

2018

T i 000
1337

Flatk: 43.81 @6°

Ideal Placement Axis:

(Rotate 174° clockwise or 6° CCW)
-0.79 +1.08 X6~

Pred. Residual REF:

Steep
96°

: 46.23

Current

Ideal

Current

Jack T. Holladay MD MSEE FACS
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Improving Toric IOL Calculations

X Toric Calc Example 2

e Crystalens: OD _____ OS
Symfoany: OD _2_ . 0s
1) Symfony Toric: OD __ OS5 __
Astigmatism: 0D Q5 -~

ord

“Check all symploms experienced since last visit

/ 0 Bry Vision
. Redness
MAN. K's: f1T7g O Buning gﬁ
_L,{:_-)_DQ_-_I i) b7 x ’EEBD O fhching 4

Uye dITd I © Eemsane

1014, ) 3 ery ey

y D Tired ayesayo

S it 2 xi}"b’(GS o smng;'mml:omu the eyes
e O Foreign body sensation

Contact lens discomiornt
Seratchy, fesling of sand of grit in aye
Fluctuating Vislon

Have you used any aye drops in the st 2 hours?

oo

IPYE
VA: OD ’d/__"_
ns o .1

2018

> Toric Calc Example 2

Standard paletis Axial Curvature
7iaz0iT A sese

ezs  m ot Lm
B

4328 ™.
an
ek
4176

L

Keratometry oD
732017
41163 PM

Keratometry

o a1z

Axial Curvature

45.26 oo
i =7
4425 H
Maa7s
4325
maz 7P
4226
41.76
4128
40.76
40.26
3075 T

0260
Scos Wikinson, M O

Standard patetia
sCale 7/13 17
4:11:53 PM

©2.42.00 @ 170 & 42.87 @ 85
"N

Keratometry oD

™ 3. LenStar: 71132017

w0 4134@128& 4280@38 M
40° |

146°) w9

2 LA
oI Visually:
= Steep @ 40-and Flat @ 0
So-optimal @ 20

Tt frives PO Fn & 0 FEE

HicSoapPro - Toric lol Back-calc Report | o Torcmance s g
Patient : Freddie, Miska D: 3 “:_'n' AT fl _"‘"."";‘:;:Y:_‘“m‘
Date 071372017 RIGHT ™™ o e
Surgoon. Wilkinson, W. Scott Tech
Rafraction WVartex: 12.00 n
AL(Optical): 24.36 Adj. AL ﬁ' .
BCVA Hor W-AW: 1251 k| I
UCVA Phakic ACD 3.37 &N
K1: 41.34 @128 Phakic Lens Th. 5.27
K2 42.80 @38 Target SEQ Ret -0.50
Gimkciatist rom Obasreet K24, Murkan & 0 AR
Astigm.- +1.46 @ 38 Tot Add Fast 2.3 1o Somecet £1.07 @10
Aversge K- 42.07  Alermnate K: n: 1.3378 Idsl Placemant 14° (Rowie 23° clomkwies]

Pred Fescdusl REF 1,83 «L11 X18"
Date: 08/22/2017 Fond = —— o
Refraction: -2.25 +2.76X5 j
Fiat K 42.00 @110°
Astigm - 0.37 @20
PreOp Intended SIA 0.00 Actual SIA 1,18 343"
SIA Error Mag=-1.18D, Angle=137"
Implanted Lens: ZXT228
SECQr 21.50D Toncity 2.26D Mandian 38

Steap K:42.37 @20

[Ftcapim ver 14 1318 v_n:i

Toric Calc Example 2

P L T 8.7

i 4134 @138

2 4280 @38 Target S5 fiut 0,80
Asngm +1.48 @ 38 Ton A
Ao K ALOT | At K w138
e s Pk [y a——
o P L i g [
[P ——
tarat thsie M
Saone i Vimous Caeey: M
08180 vomsuy w0 9D o8
m— Fati: 39.00 00 Steek: 4100090 Astom.: +2.00 0 90

Ag. K:AD.00 Ady. ¥z T
Actre Lens List: [mu{s:anuﬂ ﬂ _I
(et [0 a3
\

(Magratude) (Flattennsg)
(o_s)  PostSiAFatk: 393800° Steepk: 40.62090°  Astgm: 124 090°
Incision @@180° 270 POL gpaeT Foemudn: [+claday I =
Prrovaure: Sas P Holtaday
sedurs: Bad — " Lena Eas. Refmction
WMEG ACD(OM B 72 i 100°
ILGED E e B4 0,000 ZXT150 (1.500 @IOL) -0.66 +0.45 D x 38
TR had O e ZXT225 (2.250 @IOL) 0.46 +0.08 D x 128°
i D50 M0k e Tarkmy 240D QUOL ZXT300 (3.00D @IOL) -0.72 +0.58 D x 128°
200 DT e s 048 40.008138° ZXT37S (3.75D @IOL) -0.97 +1.07 D x 128°
TOL Tonoty & Ams. 34 @by ]
Date: 07H 32017 RIGHT | ™™ i rsncment At - osmis 72~ sioskivis)
S“rw "lur‘m' W. Scott Tech Praa Resous REF <181 «207 X110"
Refraction: Vertex 12.00
AL(Optical): 24.36 Ady AL
BCVA: Hor W--W- 12,51 =
UCVA Phakic ACD: 3.37 £
K1:41.34 @128 Phakic Lens Th: 5.27 -
K2: 4280 @38 Targel SEQ Ref -0.50
Astigm.: +1.46 @ 38 Tgt Add: e peo o - o,
Average K- 42.07  Allernate K n 1.3376 Flaik. 46.70 @113 Saeak 4338 @3
P Manl Puscament 13° (Rotste 37" chockwiss)
Date: 08/22/2017 OB ot ot P e 1,14 R22*

Refraction -2.25 +2.75X5
Flat K: 42.00 @110*
Astigm - 0.37 @20

PreOp Intended Sl& 0.00 Actual SIA 1.18 @437
SIA Error. Mag=-1.18D, Angle=137"

Impianted Lens: ZXTZ25
SEQ 21600 Toricity 2.26D :

Steep K- 42.37 @20°

Jack T. Holladay MD MSEE FACS
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Improving Toric IOL Calculations 2018

> Exchange Toric Case #2 > Ideal Toric IOL Calcs
e Accurate corneal power and astigmatism ... repeat
Lessons is SD > 0.020 D ((F)).OSO mm) ° i
e Exact Toric Calculator (not a constant ratio of
corneal astigmatism to toricity (1.46)
e Post Op: measure the orientation of the IOL e Proper Surgically Induced Astigmatism (SIA) for
at slit lamp (reticule) incision location and magnitude and axis of PreOp
e Run Exact Post Op Back Calc with astigmatism ... must account for ATR over 3 to 6

CURRENT AXIS for ideal axis and resulting plonis PUsiCy N
refraction e Results will be greater than 80% within 0.50 D

enrvannes

e Irregular Astigmatism — outcomes
unpredictable

Jack T. Holladay MD MSEE FACS Page 8 of 8



