Jack T. Holladay, M.D., M.S.E.E., F.A.C.S.
ADVANCED IOL POWER CALCULATIONS

Jack T. Holladay, MD, MSEE, FACS

I. Formulas and Measurements
A. Variables Used to Predict ACD
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, AGE
B. Normal Values for required Measurements
Axial Length: mean = 23.5 mm, SD = 1.25 mm
Keratometry: mean =43.81 D,SD=16D
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
. Age: mean =72, SD = 12 years
Il. AX|aI 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
I11. 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. I0L 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 10L’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 1OLs
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 I0L axis
B. Cataract Removal with IOL and Silicone in Vitreous: use convexplano ~ 3 D more, for
biconvex ~ from 5 - 6 D more in IOL.

NogakrowhE

NouprwNE

Page 1 of 2

ADVANCED IOL CALCULATIONS

AMERICAN ACADEMY
OF OPHTHALMOLOGY
The Eye M.D. Assoctation

Financial Disclosure

= | have the following financial interests or
relationships to disclose:
« Acufocus® — Consultant
« Alcon® — Consultant
« AMO® — Consultant
« Oculus® - Consultant
« Visiometrics® — Consultant
« Wavetec® — Consultant
- Zeiss® — Consultant

Baonr College Qf I\/Iedlcme
Houston, Texas, USA

Jack T.Holladay, M.D.

Eqe Physician & Surgeon

Jack T. H.oI.Iad-ay, MD, MSEE, FACS raien Www.docholladay.com

Aesources Resolrces

CI|n|caI Professor of Ophthalmology :
Baylor College of Medlcme :

Houston Texas :

Fax: 713 66’8 E 6
WWW docholladaq com

LASTH Dlreck Line:

ek T. Ho]laday,&[‘)‘:

5 Eue Physician & Surgeon

VerenCe Formula

changed in 173 years :
° PhyS|oIog|c Assumptlons
~may be-: sllghtly qplfferent
Retinal th1ckness !
Corneal Index of Refractlon
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e Theoretlcal Formula has not :

Jack T. Holladay, M.D., M.S.E.E., F.A.C.S.

VI. I0L 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 I0OL 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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7 'Vere'noe Formula = s E L P
'7 o Effectlve Lens Posmon

e 1336 e 1336 . ik

'IOL: - T . D|stance from corneal
AL—E_L_P_ —_-ELp vertex.to pnnc:|pal plane of

1000 i L - thin 10L (no thlckness)

. e :
1000 NS . e Same-as ACD, but av0|ds

DPostRx . confusion with anatOmy

I 13'JTH 24

2 PRINCIPAL PLANE OF CORNEA (50,)

SSRRTNI’S? ol PTICAL AXIAL LENGTH(23.65 mm) * D 1 “; N )
4{; _ Pred;ohon of ‘E-L P
|

° <1980 Constant 210). .4"'5
, o 1981 ‘Binkhorst2 (1) AL -
FrrEeTe et moson 7 1988 HoIIaday 1 (2) LK
7 1_995 _O,Isen, 4’) AL, K, ACD LT

s
sy
STANDARDIZED PSEUDOPHAKIC SCHEMATIC EYE

K K _ Investlgatlon
e Internatlonal Study - 1993
34 mvestlgators (15 U S:).
Add|t|o_nal r_neasurem,ents.a_re :
g eyes%21 rg‘r'n
.. 35 eyes > 26 mm-
: o 35 eyes = normal

'Preld,ic'_t'iOn of ELP

o 1996 Holladay2 .(7) ALK, .
o ACHE ,_LT,'_I‘-.-I'-\-N'I'-W, REF, AGE
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- Measurements taken for
Predictors of ELP .

.Axral Length '

. AverageK -....

.Horrzontal WTW

'ACD

’ Pre{dpRefra_ct‘io_n o

Age. T

oo o _.e‘ @foe-

; Normal Eyes

#of CaseS- - .

W S 2%
‘ﬂl

-‘ Small Normal i Large
: AnterrorSeg‘ment Srze

JACK T. HOLLADAY, MD, MSEE, FACS

ADVANCED IOL CALCULATIONS

- . Relative Importance of
Predlctors 1{0]8 ELP

0 Axial Length e _‘1’(_)0 -
) Average el . . - 76

.v‘_HOrlzontal WTW ,2,4.__
.RefractrOn o . 18 |

ACD
L
Age

" FORMULA PERFORMANCE

BSRKIT |

—_
o
=
T
o
s
L
Q.
S
=
(]
%]
fo)
<
(e 5
'@
(1]
=

: Myo.piontaph'yI-oma '

JACK T. HOLLADAY, MD, MSEE, FACS

| --Holladay1

2013

.‘ HWTW 'Gau'ge_- =

- Horizontal Corneal Diameter. .-

'ASICO #AE 1576 :

" Short Eyes (<21 mm)

20N e

#of Cases” ~ -

O%

S Small Normal _' Large S

Antenor Segment Srze '
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2013
THE HOLLADAY 2 FORMULA
More;’_l\('l,easu.rernents'- o

‘More Accuracy "

- CONCLUSIONS

. Predlctron Errors in Short Ees
srgnlflcantly |mproved by more
measurements :

o Predrctlon Errorsﬁn on Ees
due to bad Axral Len thsl B:Scan

o

Fig. 8-1. Myopic conus.
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* v Lonlg. Eyes (> 27 mm),

10%.

#of Cases. .

0%
! ‘-ﬂ‘-

Small Normai ,' Large'
Anterlor Segment Slze :

7 Normal Physiologic Values
o ACD:3.1mm  +0.30 mm
o LT 47 mm:

. Age 72. years |

i CON‘CLUSI'ON'

Eye Model must mclude.

NINE

- types of eyes not onIy

TH REE
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Subtract
from Ascan
measured
Axial Length
~ 0.8 mm

“»Zaldivar-Holladay J )
“Zeiss - 0L Maste [z

| Cataract Surgery

IOL Power Calculatlons-f

FolIowrng Refractlve

i 'Surgetry.e-:;_g .
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- 4041 mm”
. +12.0years

2013

7 Normal Physiologic Values
o Al 235mm —__i:i.zs'mm‘ ‘
oK 4381D & 18D
Hwtw:-11.7 mm -i_ 0.46 mm-
Ref: 060D, # +200D

X Critical Data
° Corneal Power
'“Optlcal" Axial Length :
° Horrzontal “Whlte t0- Whrte”(ll 7)
AC angle WTW + 10 (12 7)

Sulcus WTW+1"5 (13, 2)
: Bag WTW 1.0: (10 7) :

9/29/2013'JTH 42

CONCLUSION I EYES

: J\/Iegalocornea . ‘ . Large Eye

X

+ axial Megalocornea Buphthalmos

hyperopia: . | i i Megalocornea

e L i + axial myopia
o (0%) ., L (290)t {10%)

', "_normal . '| axial myopia
e -(96%‘) : (90%) .

SmaII eye 5 . Microcornea,

Nanophthalmra Mrcrpcornea ..+ axial opia ;
 (20%): © (0%). -
Short: T8 Nor'mal' = long’

AX|aI ‘Length

Anteri’or Segment Size
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- Zeiss- Hum'phrey |OL Master
- LenStar
Drffrcult Cases o :
~* Asteroid Hyalosrs (vit. debns)
' Extreme Length(26.5 mm) .
Uses Average Index »Mg
. Extreme Short (<.81 mm)
- Pseudophakic Eyes )
iSrhcone in Vltreous

2013 JTH 5!

K Preo-perative'As's-essment
: Endothelral CeII Count
' Pachymetry : -
Direct Ophthalmoscope @ 16”
Corneal Topography
' Determrnrng Corneal Power
' IOL Calculatron

2013'JTH 59

Holladay Dlagnostlc Summary

e m-umn
50,00 L
49,00 W= G

135,

Steep Sim K= 50.82D @ 32°
FlatSmK = 46.16D @ 122"
DotaK =+ 4.660@ 32°
AgSImK = 48490
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- Corneal Power after.

CLASIK, PRK, RK

"o Ideally, Calculation from both- 3

surfaces ...

e Calculation from P.ri_or"Daté Trial

e Hard Contact Lens "
o Corneal Topography

- @ Automated K'erat'ome‘t:r_y_'f"- :

‘@ Manual Keratometry =~ = .

9129126

. STANDARD KERATOMETRY

,I\ OPTICAL
[~ AxIS I

|
[
|
4
\
I
|

1

|“®_VISUAL AXIS
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Post MéanK. ' = 4058D
Change in SEQ Ref
STDK's: -0.24*SEQ =  -1.08 -
CalcMeanK

(Post Std, K’s & A MR only)

- ‘ +39.50D

- Post-operative

e Long Term Hyperopic Drift.

e .Initial Hyperopic Shift

o ATR Astigmatism Drift -

)

JACK T. HOLLADAY, MD, MSEE, FACS

. .450D

MPachymetry and
Posterior - ",
- Corneal Surface

‘New patented . .
laser cross for: .-
measurement of -

. posterior corneal &
.surface-&nd-optical
pachymentry -

9/29/2013' JTH 64

©30th Anniversary Edition=Vol.II
)87-88 Highlights of Ophthalmology

9/29/2013"JTH 82
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¥ 3. Calculation from Prior Data
(Post Ctr Top.Power & A MR only)

Post MéanK . =4027D
Change in SEQ Ref = 450D

CalcMeank

9/29/2013' JTH 90

 (Rigid Contact lens only)

15239500

Plano HCL Basé Curve =41.50 D
SEQ Ref without CL -~ = +0.50 D
SEQRefwithCL~ . = -1.00.D
Front K ='41:50 - 50 = 40.00 D
40.00 D ~ 10% (4.50) .= 39.50 D

9/29/2013'JTH 92
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MeanK =~ ©:=3950D
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2013

3 mm pinhole

Rigid Contact Lens

-y

Trial Frame

 (Pre K. & A MR knowny

Pre KR Mean K -  __="44‘.0.0 D

Calc Mean K

9/29/20

Change in SEQ Ref = -4.50D

R
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JACK T. HOLLADAY, MD, MSEE, FACS

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-
868. (October 2009 Issue of J Refr Surgery)

9/29/2013 JTH 104
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LASIK

e
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Prtter o 1) o T

Normal

Tt 4 FLF o ko T

Summary

36t041D 32t045D

e o ovan v o s ersi | o s 5D Range 13 D Range [ Optlmal Zone
- i . LASIK: 4.5 mm

RK: 5.0 mm

Customize for small/large pupils
e Accuracy

LASIK: £ 0.56 D

RK: +£0.94 D

Maan Zoral EKR [ va Zane Dia
— Misen Zoral agital Cut o] vi Zone Dis
Mieen Fing Sagital Cun [mmj vs Fing Dia

Mean Zoral EKR [ va Zane Dia

i P
] - e e 3 Zone i
Mieen Ping Sagiisl Cua [ vi ing Dia Nemllm Sagital Cua [mr) v Ping Din

: P e Error on MYOPIC side

S R w* e — 7 |0L CALCS in Keratoconus
N % P~ = e A e Corneal is Bifocal
R (iR e Patient does not look through

cone for distance (may use at 10
cm as magnifier

e Look at Power Distribution
e Use Paracentral Power
(65% Mean Power)

9/29/2013 JTI

OCTAAN - PONTACAN OCUALS - PONTACAM | ey OCORLN - PONTACAM
oot Enmeranr Gy e oot Exmeraar Gy e ) + Erru D e
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| OCULUS - PENTACAM

e, T = > Keratoconus Calculation #1 & Keratoconus Case #3

el s e Dear Dr. Holladay,

O S 1 am so pleased and excited to tell you about a very successful outcome
involving IOL calcs on KCN patient and the assistance Holladay
distribution scale on the Pentacam. | thought you might find this
case interesting and gratifying at the least.

® Used Km - 46 5 D => +1 OO D Pre Op Refraction: +5.75 -8.00x 075= 20/40 IOLM ks 47/54.17 x 91

1wk Post-Op Refraction : -0.50-3.25X65 = 20/50 The surgeon placed a

P S h 0 u Id h a_Ve u Se d 650/0 M ean temporal suture. Will this 1 ure significantly impact the astigmatism?

I ran IOL calcs based on instructions you gave me on a similar case ,previously.

— You instructed me to use the Ks from a paracentral region derived from the EKR

45 . 5 D - > p | an O Distribution scale on Holladay report. | used the Ks from the smaller peak which
| approximated to be about 44D. With those Ks and Holladay consultant we

obtained the above results. | think this case demonstrates the invaluable utility of
S h OU |d h ave targ eted 'O . 50 D the Holldaday report when calculating IOL power in pts with KCN.

| attached the screenshots of Pentacam and IOL calcs. The technician who
('O . 50 aIWayS better th an +O . 50) perfromed the IOL Master was unable to get ACD with IOLM and failed to get

ACD with Immersion ultrasound- thats the reason that field is blank.

Yvonne

9/29/2013 JTH 122 9/29/2088 JTH 127

*

x Keratoconus Calculation #2

Dear Dr. Holladay,

Keratoconus Calculation
> Will you please review this case and give me some insight. A KKC with S— T O e g - e e e A e e R . PS K

Intacs patient undewent ECCE/IOL the doc targeted -4.00 so as to not 4 %% 3 = : b N m____ Spem jerm e feien Bestpom i b ’ ; mean — 488 D

make him anisometropic. | used the Pentacam 3.0mm zone EKR and the . N | . prats 2= 2 “ s - . 2w o i :
Holladay Il formula. The patient came out Pl -0.75x 135= 20/30! UCVA " s e e e i o S e | s eUsed 44 D=>SEQ=-2.12D
= 20/40. Patient is very very happy. But, this was an unintended outcome. = R~ s = = 2 T & e u s e

How does one measure the ce_ntral corneal power in an Intacs pt?. Can . - - g ﬁ B ? ? ._ i - p—— [ ('O.50'3.25X65 — 20/50)

you determine the cause of this outcome?. It appears that the cornea
must be flatter than what the instruments measured? Is that a correct

assumption. The suggested IOL power was 26.0D. for a target Of -4.00. = : ! — : . '"-' i r— _ - () 65% mean = 462 D => +OO8 D

When | click the keratoconous box (after the fact) for the same target the

differently! i '. 'n _I . :. D % () Always v KKC
2 Pisass Advise! THANK YOUHD00X ' . Lo \ - i Pl 3 ¢ e Use 65% mean K

> Yvonne

9/29/2013 JTH 123 ¢ (s i it . Y - o s g 9/29/2013 JTH 130

§OCULLS - PENTACAM
Fatert _Essmranon_Degiey Sesr

e Axial Length Measurements

7 10L Cales Using Axial Length
e Used Km = 39.60 D => Plano, A L ‘o Phakiaiie & Al

o Cataract or.Ciear Lens Removal‘ 5 e Lo

but targeted for -4.00 D o Aphakia . ° AL1532

e Should have used 65% Mean - Primary P'ggy'BaC,k,'OL - Pseudophakla
377D =>+2.00D I\/IultlfocaIIOLs . : :
SR ToriciOls Ll PMMA A'—1532 1 0 4

If had v KKC => +0.50 D e =5 o G i Silicane g :

Silicone in Vitreous Compart TR

s - » Acrylic

*

Keratoconus Calculation #2

(not v will use steeper K to size eye)

9/29/2013 JTH 126
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74 'PrimarlPii"'—Back IOL’“s_'

o Current Formulas are very
_inaccurate - .

ELP underestrmated due to AL
Back Iens drsplaged posterrorly

o Severe hyperoprc errors (+5 D)

9/29/2013'JTH 137
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LEFT

'anenr Surgecnd, [xample Fre0oDate: @1/10/2012

w1200 aget R 0.00
B A5k 2300
Ak AXD0 Q90 Sleepk: @ Asgmt 430000
g KL n

Surgiealy Inciured Antgrabem: | 0.4 [81n  dmonLocaten: | 0
BoftSIAFMLE ALIOQO0Y Lok AABOBET Mespe 14008

Formuda: [Holoday 21 ~|

100 Sdeal Toncty: 2700 Q0L
Evcectes Rescusi FC +0.16 -0L120 x90°

Eoctrd Pl Op Fl 6 43209907 SieoK: 448090°  Asge: Lioeor |

| temsene... Pt | e || coocue || sugerys

Surgen; Sargeoad, Lxample FreCu Datei 01/10/2002 SEAS

Ref: 40,00 +0.25 X YTH: 1200 Terget R 0.00
B v ALs): 2100
Flat K 43,00 @ 90 Steenk: 450000 Asmgmr 420000

o, k44,00 i 1

Tor Lerw from Actren L Listi | GAT: (50 Phaca]
Surpealy Induced Astgmatins | 045 13-

PoctSIA MMt K: 4101 QEF  Sep:

132
! " o T 4402
s iy
Incision @40 10 @173 sk it
10k Flscement Aoz 473° SHEATE 0,490 177
i 3 SHATT 0930 173
IO kesl oy, 295D QIDL e g

Evpecied Resdoel 40,10 0,000 w1732
Eapmcted Bot O Hal K: 4101 OK3"  Sewo i 4499 00T Astom: 197

Lerw Setpe, | Pent | e <-1ouCoc, || Surgery >

Caloulated from PO K's & PO REF Calaniated from Observed TOL Meridian & PO REF
IOL Toricty & 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°

= |deal = |deal

Current 20 Current 30
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- Primary PIGGY-BACK |
INTRAOCULAR LENSES

W

|

Polypseudophakla‘. :.' ;

Upto4IOLs 0

9/29/2013' JTH 136

¥ . PIGGY-BACK |
INTRAOCULAR LENSES

3k Hoiladay James P. GI||S :
Jane Le|dIe|n Myra Cherchro
Achrevrng Emmetropra In Extremely Short

-Eyes With Two Piggy-Back Posterior.
Chamber lntraocular Lenses.”

0 hthalmolo Journal: \Vol. 103.
July 1996 BIueJ urnal” -
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Terle Inchslon Optimézer !
Surgicaly Induced Asagratsm €50; 0 T D Sl 04 T p SATS -
[These v v i e Sirpeen Il ot
Ruld’ual .ﬂihgmall.sm Dt Ongtpe Ot O o
LEFT EYE 90
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/ i/ Y et
/ / A
/ fi inad
“ g e e e e p e e e e e e ey
7 X = X 0 o
k B
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o [__caneei

013'JTH 164

= Volladay 0L Consultmnt - Personal (=Y
Mars Tovie Cale, O Axis o m DO8 130011946 Gander M
i
LEFT
N Suegical ar PeatOp ata svallable
T ——.c . rrere——" =5 oneag
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¥ Primary Piggy-Back.
- ~ Complications

Acrylrc ' .
Interlentrcular membrane ,
3to5D hyperoprc shrft @ 3 yr

Silicone *

InterIentrcuIar memBrane
Flat Spot :

JTH 146

L e O
) Current Formulas do not
.work because calculate

different ELP for steep and
- flat merrdran o

° Predrcted ELP must be the
same for each merrdran -
onIy one IOL posrtlon o

9/29/2013'JTH 156

M . - o TonclOL's
oAI ays choose torrcrtyto

unde_rcorrect_corneal__. ;
astigmatism — WRONG-'

LEAVE MIN RESIDUAL CYL!

° Eg Steep calc yrelds 24.0. D
- Flat calc ylelds $27. D

o.|deal Torrcrty is 3.0 D
(Ltse 24.0D wrth < 3 0 D of torrcrty)

JACK T. HOLLADAY, MD, MSEE, FACS
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7 Minimizing Prediction Error

 Holladay 2.Formula i
K Personallze Constant _
° Predrctron Error VS, IOL power

= Constants for. Sub groups
' Axral Length s and Refractron

9/29/2013' JTH 151

X Toicious

) CaIcuIate IOL power for
steep and flat merrdran b
using same ELP

e Difference | |n oL powers o
the toricity- necessary to .
completely correct corneal
astrgmatrsm

9/29/2013'JTH 158

Ratio and Power of IOL Cylinder to Corneal Cylinder

TABLE 1
Effective Lens Position (ELP)
Aconstant—> 116346 117203 118059 118916 119773  120.630
Surgeon Factor—>  0.287 0.772 1.257 1742 2221 2713
ELP— 4000 4500 5.000 5500 6.000 6.500
10L POWERl_ResuIIing Ratio of IOL Toricity to 2 D of Corneal Astigmatism |
10 1359 1.424 1.494 1571 1654 CLM45D
2 127 130 1387 159 156
% 1239 1284 13% 1390 1432
46 1121 1151 1185 1223 1.267 1316
TABLE 2

Effective Lens Position (ELP:
A-constant(D) —>  116.346 117.203 118.059 118.916 119.773 120.630

Surgeon Factor(mm) —>  0.287 0.772 1.257 1142 2.221 2713

ELP(M)—> 4000 4500 5000 5500 600 6500
10L POWER Required IOL Toricity for 2 D of Corneal Astigmatism
0 278 | 288 29 314l 3308 340D
2 284 2659 2T 308 310
uC23% ) 241 256 266 2780 290
6 200 232 239 246 258 268

Page 16 of 23
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PREOP 6 D Toric IOL -- OD
Caleuiated from PO K's & PO REF Calculated r? Obsserved I0L Meridan & FOREF |
10L Toridty & Axis:  7.46 @70.0° Flatk: 43.93 @179° SteepK: 47.16 @89°
Ideal Placement Axis:  80° Ideal Placement Axis: 89°
(Rotate 170° clockwise or 10° CCW) (Rotate 166° clockwise or 14° CCW)
Pred. Residual REF: -0.65 +0.54 X170° Pred. Residual REF: -0.49 +0.23 X179°

Current s = |deal Current g9 === |deal

_35.\%_#_\. collih

= Holladey 10 Consutant - Persanal BEIE |

Bepmn Tjece Lraee v e i e T S e

Soac S Chargen

Ty Dot s (o1 1 Een

.Mean Dev = 072 D

IOL Calculatrons
usrng a..

Refractlve Formula

(|gnore axral Iength)

9/29/2013'JTH 17

JACK T. HOLLADAY, MD, MSEE, FACS

MPREOP 6 D Toric IOL -- 0S|

Caleuilated from PO K's & PO REF Caleulated from Observed I0L Meridian & PO RS
10L Toricity & Axis: 6.57 @BB.0° Flatk: 43.81@6° Steepk: 46.23 @960 |
Ideal Placement Axis: 922 Ideal Placement Axis: 96°
(Rotate 176° clockwise or 4° CCW) (Rotate 174° clockwise or 6° CCW)
Pred. Residual REF: -0.82 +1.14 X2° Pred. Residual REF: -0.79 +1.08 X6°

Current =0 w—eme | e Current 20 w———|deal

7% Silicone in Vitreous Cavity
. @ Use Convexo-Plano:IOL to
‘minimize effect of Silicone.
. (add 3D to caIcuIated IOL) '
e If Biconvex oL ¢
(add 6 D to caLcuIated IOL) o

® When Silicone removed =20
‘to 5 D of rnduced myopla

9/29/2013' JTH 176

74 "IOL 'Calculatio'n Without AL

o Secondary AC or PC IOL for :
‘ Aphakra '

° Secondary Prggy Back AC or -
PC IOL for Pseudophakra -

‘o Prrmary AC IOL |n Phakra
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ADVANCED IOL CALCULATIONS

X " REFRACTION FORMULA

R
1336 .
T
TR
", - ®DPoStRX. -

_ Refractive Surprises .
‘@ Previous RK; PRK, LASIK -
R Bad axial length short/Iong
e Mlslabeled 101
o AX|aIIy dlsplaced
‘e Mrsc T

JACK T. HOLLADAY, MD, MSEE, FACS

ADVANCED IOL CALCULATIONS

X 'REFRACTION FORMULA -

- 1336 i e
,':OL: . 1336 ‘_'EL-P_” .
oo lo00f . doho
J000To s B
,PreRx”" -oPos_tRx. :

. Holladay, J.T.: "Refractive Power Calcutatlons for Intraocular

Lenses in the Phakrc Eye." Amencn Journal. of Ophthalmology.

VOIume 116:63- 66 Jul 1993 :

I Effective Lens Position (ELP)
- * OLDACD -

e Verisye Avg E_LP.._:_,rfi'.27r_n’m-’ |
o AACD (20 ylo) = s,eo'-m;m o
 AACD+067Mm =ELPx

¥ Effective Lens Position (ELP)
oo OLEPEACD :
.o V|S|an ICL Avg ELP = 4. OO x

) Table of Re olnrmmd d Visian ICL Overall Diameter by
White to White dACDM asurements

z White to White (mm) ACD (mm) Recommen: ded ICL Length

<10.5 Al Not Recommended
10.5-10.6 <=3.5 Not Recommended
10.5-10.6 >3.5 121
10.7-11.0 Al 121

14 <=3 121

1.4 >3.! 12.6
11.2-11.4 12.6
11.5-11.6 <=3, 12.6
1.5-11.6 >34 13.2
1.7-121 13.2

122 <=3, 13.2

122 >3.! 13.7
12.3-12.9 13.7

>=13 Not Recommended

JACK T. HOLLADAY, MD, MSEE, FACS

2013

- Secondary Piggy-Back I0OL'’s
o s INAISAtions .

Intolerable Pseudophaklc

Refractlve Error
.

3-Secondary Piggy-Back Calc
Advantages over Exchange
Mislabeled IOL irrglevant - -
‘Less risk to c__a'ps'dle'or_ zonules
NMismeasured AL irrelevant
“No AP shlft of e>t|st|ng e
Fewer unknown vanables

Page 19 of 23
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N Phakic"IOLCa‘I.cuIation'

" Input Variables

Refractron and Vertex
Soft Contact Lens @ Vtx 0

w Small: Qver- Refractlon (< £ 2D)
IS most ac---i rate o ‘

*E-ffective Lens Position (ELP)
OLD ACD '

e V|S|an ICL Avg ELP 4 00 mm_‘
o AACD (20 y/o) = 3. 60 mm
“ AACD + 0,40 mn = ELPX

X Phakic IOL Calculations
.I'-o +10L’s to'-Specs.__f‘i.S- to.1 : :

o :l0L'stoSpecs ~1.0t01

e ,App-roximation' only. : i

Page 21 of 23

ADVANCED IOL CALCULATIONS

Phakic I10L’s

2 Phaklc IOL’

o Compete W|th corneal refractlve

_procedures for high. myopia:

and med & high hyperopia -~

° ACL ICL or Ins CI|p’> o

X phakic 10U
(Secondary Plggy Back IOL s)

Refractlon
Formula

JACK T. HOLLADAY, MD, MSEE, FACS

ADVANCED IOL CALCULATIONS

Refraction

Hef:|'15 I'I |30 YR |12

BCva: 206 =] UCVA: [20/600 7] Horwhitetowhite]121

Ki:[4z5 @[30 K2:|T@|u_

2013

IOL Power Calcs for Phakic IOLs
(2° Piggy-Back & IOL Exchange after
Refractive Surprise)

[ & *

'] A PR, VAN

R e o T e

T,

Jack T. Hollalg/ MSEE, FACS
Clinical Professor of phthalmology
Baylor College of Medicine
Houston, Tx

3 Phakic I0L Calculation
* Input Variables
Reffaction and Vertex..
. Keratometry -
‘Desired Refraction
Predict ELP (A@D)
Effectlve Lens Posmon

Page 20 of 23

2013

Formula:  ([{RlEEEN

Lenz #1: Chiron-B aikoff3 Lenz #2: Staar-Feodaorow]
Procedure: Phakic ac [0L Frocedure; Phakic [CL
Entered Czt.: 3.69 b anuf. Cst.: 4.09
1oL Ref. 0L Ref.
-16.0 018 -1E.5 0.1
-15.5 -0.20 -1E6.0 -01E
[-150 -058 ] [-155 -052 ]
-14.5 -096 -15.0 -0.89
-14.0 -1.35 -14.5 -1.27

:o HoIIaday 2. Formula
K Personallze Constant

e Prediction Error Vs. IOL power

o Constants for, Sub groups
i AX|aI Length K’s and Refractlon

JACK T. HOLLADAY, MD, MSEE, FACS

M_ini'mizin"_PrediCtionEr'ror |

o Ideal Refractlon pIano to 1 D‘

e Expect average of 4 D myopic
shift from, age 2 t0 20

e Much easier.to cerrect myopla 5
at age 20 than amblyopla

- 'Surgically Induced -
Refractive Change '
:SIRC

. From Keratometry
» Cataract.& Clear Lensectomy i
: Keratorefractlvthx ;
e From Refraction |,
e Keratorefractlve Sx
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ADVANCED IOL CALCULATIONS

K " Outcome Analsr

° Predrctron Error (50% < O 50 D)
‘e Formula Comparisons
° Induced Astrgmastrsm (SIRC)

° Vrsual Acurty
Best Corrected
Uncorrected '

|
Sydney A

«+++ The International Society of Refractive Surgery «+«+

JACK T. HOLLADAY, MD, MSEE, FACS

2013

. Back-CaIcutatlons “

° HeIpfuI in determlnlng cause
ol refractlve,surprlee £
Bac‘k-cal_ctJIated K, AL and IOL
power compared to-pre-op & to .-
‘post-op remeasured values
» Back- calculated ELP compared
10 preoperatrve predlctron by
! tormula :

And that’s

the point! IThank You!
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