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ADVANCED IOL POWER CALCULATIONS

Jack T. Holladay, MD, MSEE, FACS

I. Formulas and Measurements
A. Variables Used to Predict ACD
1. Binkhorst 2 - 1981 - AL
Holladay 1 - 1988 - AL, K
SRK/T - 1990 - AL, K
Hoffer Q - 1993 - AL, K
Olsen - 1995 - AL, K, ACD
Clarke- 1996 - AL, K1, K2 ACD, LT
Holladay 2 - 1996 - AL, K, HWTW, REF, ACD, LT, AG
Barrett, Hill RBF, Kane
B. Normal Values for required Measurements
Axial Length: mean = 23.5 mm, SD = 1.25 mm
Keratometry: mean =43.81 D,SD=1.6 D
Horizontal White-to-White (Corneal diameter): mean = 11.7 mm, SD = 0.46 mm
Preoperative Refraction: mean = plano
Anterior Chamber Depth (ultrasonic): mean = 3.1 mm, SD = 0.30 mm
Crystalline Lens Thickness (ultrasonic): mean = 4.7 mm, SD = 0.41 mm
7. Age: mean =72, SD = 12 years
II. Axial length Measurements in Aphakic and Pseudophakic eyes
A. Aphakia - 1532 M/sec
B. Pseudophakia
1. PMMA - 2718 M/sec
2. Silicone - 980 M/sec
3. Acrylic- 2120 M/sec
III. Determination of corneal power following Keratorefrative Sx (PRK, LASIK, RK)
A. Manual Keratometry
B. Automated Keratometry
C. Corneal Topography
D. Calculation from pre- keratorefractive surgery K’s
E. Determination from hard contact lens trial
IV. Data Screening Techniques on Preoperative Measurements
A. Probability of unusual measurements (one eye only)
B. Probability of asymmetrical measurements (both eyes)
V. IOL Calculations requiring Axial Length Measurements
A. Standard Cataract Removal with IOL
1. Piggy-Back IOL’s: Use 34 D IOL posterior in bag
2. Multifocal IOL’s: Target distance plano, near for -3.00 D.
3. Toric IOL’s: IOL Cylinder to Corneal Cylinder ~ 1.46, but not exact for low (1.75) and
high (1.20) power IOLs
a. Optimization of Cataract Incision Location: Normal 4 locations for zero residual
astigmatism
b. Back calculation for surprise: 1) P.O. Refraction &, 2) P.O. Ks OR Current IOL axis
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B. Cataract Removal with IOL and Silicone in Vitreous: use convexplano ~ 3 D more, for
biconvex ~ from 5 - 6 D more in IOL.
VI. IOL Calculations not requiring Axial Length
A. Secondary Implant for Aphakia: in sulcus or anterior chamber angle
B. AC IOL in phakic patient: High myopia ( - IOL) & High hyperopia ( + IOL)
C. Secondary Piggy-Back IOL for high hyperopia (or myopia within 1 year)
VII. Pediatric IOL calculations
A. Ideal Postoperative Target Refraction: plano to -1.00 D.
B. Expected Myopic Shift with age: 4 D from age 2 to age 21.
VIII. Minimizing Prediction Error
A. Personalizing Formula Constants (A-const, ACD or Surgeon Factor)
B. Prediction Error vs. IOL Power
C. Creating personalized constants for subgroups
1. Axial Length (<22 mm or > 26 mm)
2. Keratometry (<40 D or > 48 D)
3. Preoperative Refraction (<-4 D or > +4 D)
IX. Calculating SIRC (Surgically induced refractive change)
A. From pre and post operative keratometry
B. From pre and post operative refraction
X. Outcomes Analysis
A. Prediction Error Analysis: Mean absolute prediction error should be < 0.50 D.
B. Formula Comparisons: more predictors, better results in unusual eyes
C. SIRC Results: Astigmatic Analysis
D. Visual Acuity Results
1. Best corrected
2. Uncorrected
XI. Back-calculations
A. For determining source of error with refractive surprise
B. Comparison of back-calculated lens constant and actual lens constant
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ELP

Effectlve Lens Posmon
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CORNEAL
VERTEX ——OPTICAL AXIAL LENGTH(23.65 mm) —
2’ PRINCIPAL PLANE OF CORNEA (50 )

EFFECTIVE LENS POSITION
(5.25 mm)

STANDARDIZED PSEUDOPHAKIC SCHEMATIC EYE

' Predlctlon of 'E L B
0.1996 HoIIaday2 (@) AL K, ACD 5 HWTW,
: REF AGE " G . ,
@2012 Olsen I (5) AL, K ACD LT C constant”

0 2015 Barrett Unlversal Il (7) AL K ACD LT
: HWTW, REF Lens Factor & :

& HWTW Gauge -

* Horizontal Corneal Diameter
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Iris barycenter 40.109 mm
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Optimizing intraocular lens power calculations

in eyes with axial lengths above 25.0 mm

Douglas D. Koch, MD
J Cataract Refract Surg 2011; 37:2018-2027

PURPOSE: To evaluate the accuracy of refractive prediction of 4 intraoculer lens (I0L) power
calculation formulas in eyes with axial length (AL) greater than 25.0 mm and to propose a method
of optimizing AL to improve the accracy

SETTING: Cullen Eye Institute. Baylor College of Medicine, Houston, Texas, USA, and Department of
Ophthaimology, Goethe University, Frankfurt am Main, Germany.

DESIGN: Case series.

METHODS: Refractive prediction errors with the Holladay 1, Haigis, SRK/T, and Hoffer Q formulas
were eveluated in consecutive cases. Eyes viere randomized to 2 group used to devalop the method

of optimizing AL by back-calculation or a group used for validation. Further validation was
performed in 2 additional data sts.

Li Wang, MD, PhD, Mariko Shirayama, MD), Xingxuan Jack Ma, Thomas Kohnen, MD, PhD, FEBO,

075

Formula Prediction Error versus Axial Length
N =~ 20,000

Holladay 1

<~ myopic prediction error hyperopic —>

-0.50
Melles RB, MD, Holladay JT, Chang WJ. Accuracy of Intraocular
Lens Calculation Formulas. Ophthalmology 2018 Feb;125(2)-169-178

Axial length

—— Hoffer Q

—— Holladay 2

—SRK/T
Haigis

— Barrett

Olsen

=== Holladay 1 WK

- SRK/T WK
~ === Hoffer Q WK

Haigls WK

JACK T. HOLLADAY, MD, MSEE, FACS

50

Page 3 of 16



ADVANCED IOL CALCULATIONS

9/13/2021

Angle Kappa on IOL Master
LenStar and penlight ~ 0.33 mm

If > 0.70 mm then concern!

Wang L, Holladay JT, Koch DD. Wang Koch' axial- length .
adjustment-for the Holladay'2formula in- Iong eyes JCRS

October2018; 44 (10):1291— 2N AL i
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32 7 7
@ / b o
31 \ 31 /
—  y=0.8048x+49195 L - .
y=0.8332x+ 42134
E30  peogme S = Ri=
22 i
K 3
928 N8
2 £
§'27 .. L . Enulvalency 8 2 .. __ . Eativalency
26 H Non Linear 26 H Non Linear
'WIK Linear WIK Linear
25 b3
25 26 27 8 29 30 31 R 25 2% 27 28 29 30 31 3
OCLR AL (mm OCLR AL (mm)

;JJ : ZOntaI Angle & AIpha & Kappa

BEST CENTRATION
OF IOL

59

|o|_ MASTER 700 — ZEISS

VerS|on il

.Karhanova M, Maresova K, Pluhaéek F Miéak P,

analysis for visual satisfactions in patients with multifocal IOL
R T,

STHSUIEI@NF 10

in M. Cesk Slov Oftalmol. The importance of
angle kappa for centration of multifocal intraocular Ienses 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 angl¢

plantation. Eye (2011) 25, 1187-1193
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y¢Data Screening /dentifies .
Measurement Error Repeat
+ Binocular 5

AL dlfferenCe > 0. 3 mm

K dlfference >1.0D :

10L power drfference > 1 0 D :
“Monocular = .
: AL SlgnaI/N0|se (S/N) Ratlo < 2 0

K Std Dev (0 )>0200(0030 mm)
4/8/2021 JTH € ; ; o '. ; Or 30 “

¥ Corneal Power Decision Tree

SD>0.20D
_—
SD > 0.03 mm

No drops i :
Blink, Blink, ... [ Keratometry

‘lsp<0.20D
SD <0.03mm . .

70% of cases :

H2, Olsen, Exact Toric Calc | ToPography

Barrett Formula yuy OBEE ATR Adjustment 4.5 mm Zonal K
(7 variables) y - . o s

3 : : ll Exact Toric Calc S i ToMography
PR L ! Bl w Back Surface . 3 4.5 mm Zonal K i

JIOL Master -~ LenStar
2.5 mmia 1.7 & 2:3 mm
o et ‘
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‘Cataract Surgery ...

* I0L Power.Calculations:
FoIIowmg Refractlve

Surgery

STANDARD  KERATOMETRY

KERATOMETER

]
)
!
| &_VISUAL AXIS

¥—Astigmatism Measurement
for a 44 D Cornea
. Manual Keratometer -
3.2 mm Diameter*: .
e (o) Master* Keratometer G
(205 mm Drameter
. LenStarT Keratometer R
2.35 &:1.65 mm Diameters
. (Average 2. 0 mm D|ameteq|’2 :

Carl Zeiss Medltec AG, Goeschwnzer Str. 51 52 07745 Jena, Deutschland

't Haag-Streit AG, Gartenstadtstrasse 10 ;3098 KGEan Swnzerland
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Page 5 of 16



ADVANCED IOL CALCULATIONS 9/13/2021

3 -Ring Diameter
affects Keratometry

I SD for K’s |
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Test for Dry Eye
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* ' ‘Corneal Power after. - - Never Perfect Bow Tie
LASIK PRK RK 448@96&406@6 2 435@105&412@15

ASTIG = +4.2 @ 96 ; ASTIG =+2.3 @ 105 .

IdeaIIy, Calculatlon from both
surfaces .

@ Calculatlon from. Prlor Data Trlal

e Hard Contact llens . e

o Corneal’ Topography o
© 0 Automated Keratometry

gc) I\/Ianual Keratometry

)21 ITH ¢

Corneal Lenticule : g Seratometry: Measures Front
. .
The projection of (nominal 2.0, 2.5 or 3.2 mm &
the pupll onto the assumes Back Radius (N =4, 6 or 28)
cornea from !

ToPography: Measures Front
macula Surf

Surface of Lenticle (N = 14,000)

S
4.5 mm Lenticle

©30th Anniversary Edition-Vol.II

387-88 Highlights of Ophthalmology » ToMography: Measures Front & Back
) ‘ . : ) i Surface of Lenticle (N = 40,000)

3 mm pinhole &%

Rigid Contact Lens

Trial Frame
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- 1. Calculation from.Prior Data -

- (Pre K, & A MR known)

Pre KRMean K = 44.00D

Change in SEQ Ref = --4.50 D

Calc Mean K . +=.39.50 D

96

¥ . 5, Multlple K-readlngs
- Right Eye : :

Topcon: 35 13 @ 90° 37 02 @ 180° -1.89D ax90°

; JAVAL 35@80° 37@‘]80° //IRREGULAR
. Left Eye '

: Topcon 35 06 @ 50" 37 1'1' @ 140° -2.05D ax50

VAL: 3525@45° 38@1'55°'//-!RREGQLAR

102

ChamberYolume: | 2895 nm,

106
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4. Trial Hard Contact Lens -

: ('Rigid Contact lens only)

Plano HCL. Basée Curve

SEQ Ref without CL

SEQ Ref with CL

Front K= 41 50 1& 50
40 00 D= 10% (4 50)

9i8/2021 JTH 100 s Mean K

100

=41.50 D
_= +0.50 D
E 100D

=40.00 D
=39.50 D
-_,39_.50. D

7 Accuracy of EKR

Holladay JT, Hill WE, Steinmueller A. Corneal Power
Measurements Using Scheimpfl ug Imaging in Eyes With Prior
Corneal Refractive Surgery. J Refractive Surgery 2009:25:862-

115

. (October 2009 Issue of J Refr Surgery)

21 JTH 115
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New algorithm for intraocular lens power ®
calculations after myopic laser in situ
keratomileusis based on rotating Scheimpflug
camera data

Richard Potvin, OD, Warren Hill, MD
J Cataract Refract Surg Feb 2015; 41:339-347

PURPOSE: To develop an algorithi to caleulate intraocutar lens (1DL) power for eyes with previous
laser in situ keratomileusis (LASIK) for myopia based on data from a fotating Scheimpflug camera
and to compare calculations with these of current formulzs.

SETTING: East Valley Ophthaimology, Mesa, Arizona, USA.

DESIGN: Observational case series.

METHODS: Relevant 10L caloulation and postoperative refractive data were obtained for eyes of
patients who had previous myopic LASIK and subsequent cataract surgery. Inital screening and
correlation analysis identified Pentacam Scheimpfiug Keratometry (K) values appropriate for use
in calculating a “best K" for 10L power calculations in these eyes. Error analysis identified other
eye measures to improve results. Final results were compared with results from 9 other calculation
methods available on the American Sunimy of Cataract and Refractive Surgery [ASERS) web site.

RESULTS: 101 eyes of 77 patient fomuta
combinations were evaluzted for each eye The true net pawier n the 4.0 mim 20ne e anne
comeal apex provided the best adjusted K reading for I0L power caloulation in the Shammas
no-history formula. The final fuvmula man good ovtomes with 34%, 66%, and 91% of eyes
being within +0.25 diopter (D), +0.50 D, and +1.00 D of the veﬁacnve target, respetively.
These results compare favorably to llve hes! lnrmu\as on the ASCRS web s
SONCLLISHNIS: T t-isiny Tomda e s e Sl device's (e wet powern
4.0 mm zone centered on the comeal apex appe n accurate method for
determining 10L power after LASIK for myopia. Conobaaion wih aditiondt daa sits &

suggested.
P Finaneial Diselosure: Neither author has a financial or proprietary interest in any materal or
9/8/2021 JTH method mentioned.
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Post LASIK
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Mean ZorslEXR_ K 461 52 62 62 62 1 59 - b
Zodsgbee 14t 1 191 197 134 187 73 7 1 -
ZedSUEroMesdnns  [oms  [oo4 oo |oos  Jocos  jome  |oos * \, RO
Zonal Sanvles ) [1953 8200 19657 g 221 52180 725 102483 ozmx o

Disbuton of KR i Actuai Zone Ecivalent K Readings in ActuslZone. Ecuivalrs K Reading Power

[ CET )
“e2een L
ko [®20
Tangentl Curvlse Front)
o Pk [@ED
een [B0D

g OD
h Edit size of calculation zone:

v @

Zoneia 5 2 mm

FupiFos: W05
PupiPos. [aT3mm
Pupi Do B

2021 JTH 132

131 132

JACK T. HOLLADAY, MD, MSEE, FACS Page 9 of 16



ADVANCED IOL CALCULATIONS

- ToriclOl's

CaIcuIate IOL power for
steep and flat mer|d|an
~ . 'using same ELP
. leference in oL powers is
. the tor|C|ty necessary to .

completely Correct Corneal
astlgmatlsm :

ITH 186

169

LV Toric IOL’s
. Always choose tor|C|ty to
undercorrect corneal '

stlmat|sm WRONG' 4
LEAVE MIN RESIDUAL CYL'

. Eg Steep calc ylelds 24.0 D
Flat calc y|elds 27 0 D

: Ideal Toricity.is 3: 0 D
(Use 24. O D W|th < 3 0 D of tor|C|ty)

171

Total Surgically Induced Astigmatism
“\in Toric IOL Calculations

Jack, T. Holladay, MD, MSEE; FACS
Clinical Professor of Ophthalmology
Baylor College of Medicine
Houston, Tx

9/8/2021 JTH 173

173
JACK T. HOLLADAY, MD, MSEE, FACS

9/13/2021

3 |deal Toric IOL Calcs

- Accurate corneal"powe_r. and astigmatism ...
repeat if SD > 0.020,D (0.030 mm)

.- Exact, Toric Calculator (not a constant ratio of -

- corneal astigmatism to tor|C|ty “ [0) -

. Proper Surg|cally Induced Astlgmatlsm (SIA)
for incision:lecation and magnitude and axis'of
PreOp astlgmat|sm mu?st account for ATR

" over'3 to 6 menths PostOp 2

. Results will'be’ greaterthan 8.0% wrthln 0 50 D

9/8/2021 JTH 170

170

- Never Perfect Bow Tie

'44.8 @96 & 40.6 @6 L 43.5@105&41.2 @15
ASTIG = +4.2 @ 96 ASTIG=+23@ 105 .

[/ Use Exact Vergence
Calculator (not Constant)

(2] Change from Keratometnc SIA
+ Posterior Corneal Astlg
' to Total SIA

175
Page 10 of 16



ADVANCED IOL CALCULATIONS

TORIC IOL Calculators 2 Types

. Constant Ratio Calculator uses a constant ratio
(1.46) for the corneal cylinder to the 10L cylinder

. K=43x 45=2 D astig:

‘1oL SEQ = 10D -9 3.0D Ideal Tor|C|ty
IOL SEQ 22D "> 3.0D ldeal Toricity *
IOL SEQ = 34D - = 3.0 Diideal Toricity -

e

021 JTH 176

176

: Toric“CaIcuIators
Constant Ratlo

N
Exact Verg

..AMO Express On-'li.pe_
+ Holladay. On- line-

0 B&LOnllne

Open Access
(docholladay co‘m)
- Alcon On-line ‘
Barrett Calculator
Holladay AAO

JTH 178

178

LensACst 118 ACD 5s2  mm o SF 155

Patient P 1 4 L
2 vl a5 (o )
i D D | test : g e

Name  Biman TorckaD

Age 6055
Lons Modol - Alcon SAGOTx

Lens +21.50D SA60T5 @180°
Ideel Tority 420D @I0L
Expected RX. +0.16-0.82 90"

PreOp Data for Right (OD) eye

Eye ® OD(Right) © OS (Left)
SEQ IOL Calculation
loL. RX

TagetRX 025 D

@ folacs X1 Folldy Gloor x|+ o X
€ 5 C O hicsoapcom/calpreap * OBR® 0 :
HOLLADAY CONSULTING @ International Holladay2 and Toric Calculator Prep Gabulabr - PoetOp Gz

Devsoped by 4 ystoms, Vor 20882841265/ 0715.
Surgeon
%0
Sugeon  Test Surgeo WL 0O = y "
v ;
8
Lens  Alcon SAGOTX v ®a* il

180
JACK T. HOLLADAY, MD, MSEE, FACS

9/13/2021

TORIC IOL',CaIcu'Iators -2 Types

‘Exact Vergence Calculator depends on IOL SEQ
Power and ELP  *° :

: K 43x45 2Dast|g

oL sEa= 10D > '3.5 D_Ideal'_ToFici.ty- ;
+ I0L SEQ'= 22D > 3.0 Byideal Toricity
IOL SEQ = 34D = 2,4 D Ideal Toricity "

A 1.1 D toricity difference between a 10'and 34 D IOL !
9/8/2021 JTH 177

177

ALCON ONLINE TORIC IOL CALCULATOR

Incorporating the Barrett Toric Calculator"
\ "4

SURGEON NAME

PATIENT NAME PRODUCT SELECTION.

Dr. Test Test Patient 1Q Toric SN6ATX

Anticipated Residual
Refractive Astigmatism
Cselect  Lens  Magnitude  Axis

ot | i | Gearris

.
®  sNeals 40620
O wsNeAT4 +0.14D.
.

v Recommended lens.

Secure ID: #BFA055731E92928BE88052CIDABEIAB1

179

ARTICLE

Improving toric intraocular lens L]
calculations using total surgically induced
astigmatism for a 2.5 mm temporal incision

Jack T. Holladay, MD, MSEE, George Pettit, MD, PhD

implantation. The algorithm was tested retrospectively to identity
optimum candidate eyes for various cyinder power toric IOLs as
wel as to compare results with the Barrett toric calcuiator.

Purpose: To detemmine in cataract surgery the total surgicaly
induced astigmatism (SIA) that accounts for al factors that
contribute 0 the difference between preoperative keratometric
and postoperative refractive astigmatism other than any toriciy of
an intraocular lens (IOL).

Results: The total SIA vector was a significant contributor to sur-
gically associated astigmatic changes in eyes receiving nontoric

Setting: Twenty surgical sites n the United States.

21 JTH 192

192

Page 11 of




ADVANCED IOL CALCULATIONS

¥ Total SIA- 2019

F
Before Sx Ks + 0 50 WTR
After Sx Ref + 0. 50 ATR
What is Total SIA?

9/8/2021 JTH 193

193

Total SIA—= 2019
' Cornea

0 Systematic difference in measured keratometrlc
versus actual corneal refractlve astlgmatlsm

eA Anterlor Corneal Astlg

© Posterior Corneal Astlg (PCA)

OA PCA ; .

: IOL q;

e Systemattc IOL Tilt (~ 0 .06 D ATR)
(6 2 Systel’hatlc oL Decentratlon (ATR)

/2021 JTH 19!

195

2. 5 mm Temp Cataract InC|S|on

T2 Control Data

198
JACK T. HOLLADAY, MD, MSEE, FACS

9/13/2021

| Total SIA-2019

- ."Kpr.e + TOta_I'SIA = REF'-As‘tigp"-s.t-'

Total SIA = REF Astig, . - K,

9/8/2021 JTH 194

194

2; 5 mm Temp Cataract Inc:|S|on

T2 Control Data

3 R |e
0.72D PREATR

- o
B s 0.02 D WTR 3
X ° i
2 010 v 02 03 oa o5 oMo ads
o
u;
03

9/8/2021 JTH 199

199
Page 12 of 16



ADVANCED IOL CALCULATIONS

2 5 mm: Temp Cataract InC|S|on

T2 Control Data

Pre K 0.75-WTR = 0.05 @ ATR

9/8/2021 JTH 200

200

225 t04:50 D Toric I0Ls|

T6-9: 131 Control & 22 Toric
Barrett Toric Calculator

T6-9: 123 Control & 118 Toric
Total SIA
e o1 98% 9%

- i st% 1%
; %g& - 1% 21::: o %
5 60% H
g . . s0% y
§ o |2 22 E s % 5%
L I 2 I £ R B I
o m m m W W ¢ o ol ol 2zl N wl W

0 023 05 0’5 1 125 15 175 2

0 0% 05 05 1 15 15 155 2
tage Actual Residual Astg (%)

Actual Residual Astig (D)
= 131769 Control ® 22769 Toric

ls = 118769 Toric

9/8/2021 JTH 207

207

C Summary
- Total SIA usmg post op refraction @) corneal
plane accounts for all factors

- ‘Minimum- Iong term reS|duaI astrgmatlsm is . "
goal - : '

. 0.25D ATR drlft per. decade means sllght WTR
(=0 25 D) |mmed|ately after surgery deswable
'(notATR) i : A .

9/8/2021 JTH 209

209
JACK T. HOLLADAY, MD, MSEE, FACS

9/13/2021

2.5 mm*Temp Cataract Incision

.\For 0.72 D of astigmatism @
'WTR: Total SIA: = 0:68 ATR
ATR: . Total SIA = 0.02 WTR .

- @ 45° Total SIAE 042 @ 152°
@,135° Total SIA = 042 @ 28°

21 JTH 201

201

Toric Formula Comparisons
Must Use

* Preoperative K’s (D) (not postoperative)
* Toric IOL implanted

—SEQ Power (D)

—Toric Power (D)

—Observed Axis of IOL (not intended)

9/8/2021 Jack T. Holladay, M.D.

208

Patient Locator PreOp Exam |0L Calc /" Toric PreOp Planner Surgery Data
RIGHT

Surgeon: ToricSurg, Coax
Ref: +1.00 +0.50 X 90

PreOp Date: 04/30/2012

VTX: 1200 Target SEQ Ref: 0.00

BCVA: 20/50 UCVA: 20/50 AL(Opt): 23.50 Adj AL:
Std FlatK: 43.44 @162 Steep K: 47.20 @72 Astigm.: 3.76 @72
Std Avg K:45.32 Adj. K: n: 1.3375
Active Lens List: l SN6ATx (Std Phaco) ~ | Optimize
Incision: | 180 5| © [“]Smallindision [?] TSIA: 0.59 = |D TSIAAxs: 74 = °
(2.5-3.0mm) (Magnitude) (Flattening)

Post T SIA Std Flat 43.736 @162° SteepK:  46.904 @72°  Astigm.: 3.168 @72°

Formula: |Holladay I ~

9/8/2021 JTH 218

218
Page 13 of 16



ADVANCED IOL CALCULATIONS

Patient Locator | PreOp Exam | IOL Calc_ Toric PreOp Planner | _Surgery Data
RIGHT
Surgeon: ToricSurg, Coax PreOp Date: 04/30/2012
Ref: +1.00 +0.50X90 VIX: 12.00 TargetSEQRef: 0.00
BCVA: 20/50 UCvA: 20/50 AL(Opt): 23.50 AdjAL:
StdFlatk: 43.44 @162  SteepK: 47.20@72  Astigm.: 3.76 @72
std Avg K:45.32 Adj. K: n: 13375

Active Lens List: ‘susATx (Std Phaco) v|o8

Indsion: | 180 5| ° [smalindsion [?| TSIA: 0.59 - D TSIAAxs: 74 5 °
(2.5-3.0mm) (Magnitude) (Flattening)
Post T SIA Std Flat 43.736 @162° SteepK: 46.904 @72°  Astigm.: 3.168 @72°

Formula: |Holladay 11 v
Alcon... SNEATx
Procedure: Std Phaco
MFG ACD(Opt): 5.72 PACD = 6.158
IOL SE SEQ Ref.
19.00 0.477169
19.50 0.165793
19.7640 0.000000
20.00 -0.149086
20.50 -0.467526
Lens Res. Astiam.
SN6ATS -0.7693 +1.2405D x 72°
SNGATE -0.5318 +0.7654D x 72°
SN6AT7 -0.2942 +0.2903D x 72°
[ncision @180° I0L @72°] | sneAT8 ~ -0.2416 +0.1849 D x 162
10L Placement Axis:  72° SN6ATS -0.4793 40.6603D x 162°
IO Ideal Toricity:  5.71D @IOL
Expected Residual RX: -0.242 +0.185x162°

219

o Two Sources of Error

- IOL misaligned (wrong axis)
- |IOL Toricity wrong (over/under)
- Or
- Both
- Measuring Current A

9/8/2021 JTH 227

227

gl

230
JACK T. HOLLADAY, MD, MSEE, FACS

9/13/2021

*

Post Op Toric Calculators

- Holladay IOL Consultant
(exact)

- Berdahl & Hardten Toric IOL Calculator
(approximate)

9/8/2021 JTH 226

226

Jbines: ggroseverodsine )

Haag Streit Ref]

Cdﬁcem

Example of applicatio

At No._Description

208 241

228

Page 14 of 16



ADVANCED IOL CALCULATIONS

9/13/2021

Calulated from PO K's & PO REF
I0L Toricity & Axis:  7.46 @70.0°

Calculsted from Observed IO\ Meridian & PO REF

“LEFT|
FlatK: 43.93 @179° Steepk: 47.16 @89°
Ideal Placement Axis:  80°

Caloulated from PO K & POREF Caloulated from Observed I0L Meridian & PO REA
10L Toridty & Axis:  6.57 @BB.0° Flatk: 43.81@6° SteepK: 46.23 @96 |

Ideal Placement Axis: 89° Ideal Placement Axis: 92° Ideal Placement Axis: 96°

(Rotate 170° clockwise or 10° CCW) (Rotate 166° clockwise or 14° CCW) (Rotate 176° clockwise or 4° CCW) (Rotate 174° clockwise or 6° CCW)
Pred. Residual REF: -0.65 +0.54 X170° Pred. Residual REF: -0.49 +0.23 X179° Pred. Residual REF: -0.82 +1.14 X2° Pred. Residual REF: -0.79 +1.08 X6°
Current g0 —— el Current g —— | e a] Current o] ——deal Current
1 % 135 4
] 139 =

50 ——|deal
e 45 ¥ T e
92 b

‘ | 'IOL Calculétio’n WithoUt AL
1OL: Calculatlons ‘
: Secondary AC or PC IOL for '

usmg a . - Aphakla
Refractlve Formula

Secondary Plggy Back AC or..
- 'PC IO 012 Pseudophakla '

Prlmary AC IOL in, Phakla

(|gnore aX|aI Iength)

252

253
JACK T. HOLLADAY, MD, MSEE, FACS
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ADVANCED IOL CALCULATIONS

l "IOLZ%:_ %
oo . o -

PI(.R\ i e -\"-:'*"D:Pos"tR\:

Holladay JT. Refractive power calculatuons for |mradcular I'enses m the phaklc eye.
Am J Ophthalmol 1993; 116: 63 6. . ¥

/2021 JTH 254

254

3-Secondary Piggy-Back Calc -

Advantages:over Exchange
Mislabeled IOL ‘ir'rel_e.:\'/anf o
Less risk to capsule or zonules

~No AP shift of eXisting 10L

o
e

e Mismeasured AL irrelevant.
0 ' ¢
e Fewer unknown variables

9/8/2021 JTH 257

257

JACK T. HOLLADAY, MD, MSEE, FACS

REFRACTION FORMULA

256

9/13/2021

. Refractive Surprises .
Previous RK, PRK, LASIK
Bad axial length short/long
Mlslabeled oL

] AX|aIIy dlsplaced
|\/|ISC

And that’s
the point!

IThank You!

313
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