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Main topics

What is astigmalism?

How to-treal astigmalism during calowroact
surgery?

How to- measwre corneal astigmalism?

Who- i o good candidate for toric IOL?
Who- iy inappropriate patient for Torvic IOLs?
What are the features of Acrivaw Toric IOLs?
How to- calcudate toric IOL parameters?

How to-perform suwgery?

What awe the resudty ? [ Rotational stability



What is astigmatisms?

Astigmatism is caused by refractive
aberrations in the cornea and/or
lens.

That focus light unevenly onto the
retina, consequently, distorting
Images.

Common
MNames

Corneal astigmatism is basicly the Piston
difference between flat meridians
(low refractive power) and steep

meridians (high refractive power).

Astigmatism (3, 5), Defocus

Coma (7, B) Trefoil (6, 9)

Total astigmatism = Corneal + Lontizuior

Secondary Coma PN
(17,18) %‘ﬁtﬂi{‘ -
15 18 17 i@ L)



What iy astigmatism?

4540 Cataract Patients
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Ferrer-Blasco T et al. Prevalence of corneal astigmatism .
before cataract surgery. J Cataract Refract Surg 2009; 35:70- B oo P
D




How to-treat astigmalism
dwring catowract suvgery?

On-K ( steep axis) incisions
Peripheral corneal relaxing incisions

LRI
AK

Toric IOLs



How to-treal astigmalism
dwring catowact suvgery?
ASCRS Trend Survey 2011

Specialty IOL's

Presbyopia IOLs accounted for 11% (down

What percent of your cataract patients are 3% from 2010) of total IOL volume

you inserting preshyopic I0Ls?

= = Of the presbyopia IOLs, 7E%mmﬂang,,

o : multifocal and 24% amnmndm If.'.lu

21

it 78% were using a presbyopia IOL, down 3%

0 from 81% in 2010

15

': 29% say the percent of their cataract

o - - patients receiving pltlbynpla IOL has

e e e e e e e e e mmasad-uﬂmmmymf ----- 4

/~  Percent of cataracts you are inserting o
! toric0Ls .
P . Toric I0Ls {ﬂipj IGL volume), unchanged |
b over last year |
1 n | 1
s 85% were using a toric 10L...up from 79% i
et in 2009 i
: 15 3 £ :
! 1: J . 46% say the percent of their cataract i
(N1 patients receiving Toric |OL has increased i
!ln 00 e 2010 .I'
% J

I T

Leaming D, Duffey
leamingsurveys.com and duffeylaser.com



How to-treal astigmalism
dwring catowact suvgery?
ASCRS Trend Survey 2011

Other notable findings....in 2011

-54% of members used a capsular tension ring | 3%
-9% felt they had a case of TASS...+10% from previous years
“Top three perceived most important new technologies....
#1 Toric IOL's
#2 Torsional phaco
__________ #ymutfocalions o e
-Lowest interest level in ....
#1 micro incision less than 2mm
#2 glaucoma ab interno devices at time of cataract surgery
#3 wavefront aberrometry in cataract surgery

-97% of members participate with Medicare (NC)

e

Leaming D, Duffey R.
leamingsurveys.com and duffeylaser.com



How to- measure covneads

astigmalisms?

Manual Keratometry
Automatic Keratometry
Non-contact Biometry

Partial coherence interferometry
(IOLMaster)

Low coherence interferometry

(Lenstar)

Remove ClLy 2 -3
weeks priov to-
measuirementy

Topography




How to- measure corneald
asLgmalism?
ASCRS Trend Survey 2011

Preferred method of keratometry

for ... Y
40— T J,’.,ifr

2008’ 2010 3091 2003 2010 2014
s & | £ -
Routine IOL Calculations ~*Toric IOL Calculations
Less trusting of Interferometry platform for K's

Strong reliance of interferometry platform for KS
{90% use multiple methods to get K's)

Leaming D, Duffey R.
leamingsurveys.com and duffeylaser.com



How to- measure covneads

astigmalisms?

What If Measurements Do Not
Correlate?

Wallace RB. ASCRS 1995;

67-72.
Refractive cylinder of
patients ?
Keratometric data?

Corneal topographic data?

Especially < 2.0 D.
astigmats show bad
correlation between these
methods.




How to- measure covneads

astigmalism?

If the results differ?

Precedence For Power For Axis
1 Manual Keratometry Autokeratometry
2 Autokeratometry Non-contact optical
biometry
Non-contact optical
3 biometry Topography
4 Topography Manual Keratometry

*Hill W, OsherR, Cooke D, Solomon K, SandovalH, Cervantes RS, PotvinR. J Cataract Refract

Surg2011;37:2181-1.
*Lee H, ChungJL, Kim EK, Sgrignoli B, Kim T. J Cataract Refract Surg2012; 38:1608-15.



How to- measure corneal
astigmalism?

A
3. 50 168
+ 0.50 25 159
+ 9.50 .25 '
.0
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VLIRAN AYNUR, 07.01.1967
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printout




Who- is av good candidate for tovic
IOL?

Corneal astigmatism> 0.75 D.
Manual keratometry: Regular astigmatism

Corneal topography: bowtie or wedge type regular
astigmatism

Surgery should be free of problems
Centralized and regular CCC
Intact posterior capsule
In the bag placement

13- 1R Lidrag
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Who- iy inabpropriate patient
for Toric IOLs?

Young patient with forme fruste
keratoconus

( exception: older patient with stable KC)
Severe zonular abnormalities
Previous hyperopic LASIK



What awe the features of Acrivaw
ToricIOLs?

: BB

MONOFOCAL MULTIFOCAL
TORIC TORIC




What awe the features of Acrivow
Tovric IOLs?

25% Water content hydophilic acrylic
Material with hydrophobic surface
Yellow cromophore

Design BiconveXx, Aspheric aberration
controlled, Plate haptic,0°

Optic/ Overall diamater 6.0mm / 11.0 mm.

sph-20.00D to +32.00D

PowerRange cyl +1.00D to +10.00D

Recommended A constant
Acustic / Optic 118.0 / 118.3 (SRK-T)

Margin Design All SquareTM 360° Enhanced Square

Refractive Index Dry/Wet 1.509/1.462



What awe the features of Acrivow
Toric IOLs?

25% Water content hydophilic acrylic
Material with hydrophobic surface
Yellow cromophore

BiconveX, Diffractiveanterior, Toric

Design posterior, +3.75 D. near add,
Aspheric aberration controlled, Plate
haptic,0°

Optic/ Overall diamater 6.0mm /11.0 mm.

sph 0.0Dto +32.0D

PowerRange cyl +1.0Dto+10D

Recommended A constant

Acustic / Optic 118.0 / 118.3(SRK-T)

Margin Design All SquareTM 360° Enhanced Square

Refractive Index Dry/Wet 1.509/1.462



How to- calcudate toric IOL
baramelers?

Spherical power / for spherical correction
Cylindirical power / for astigmatic correction

Final steep corneal axis / to align with our IOL



How to- calcudate toric IOL
baramelers?

HOME ABDUTLES PRODUCTS MNEWSEEVENTS MEDIA PATIENTS & FAMELY CUSTOMER SUPPORT  CONTALT US

: XXX COMNGRESS OF THE ESCRS
- VSY - ber 2 \
BIOTECHNOLOGY i :

The Xoth Congress of
ESCRS will b Pl & §-17

;.r"

TOR'C Acha® gy Tor:
Acriva® BB T UDM 611 Tt

Detimten 5 Cornh s -

p—n——-—*ﬁl——-—-ﬂ_—

| http:f!www.vs)fbiotechnology.corn! |




How to- calcudate toric IOL
baramelers?

Al:‘
caicuialor

http://www.vsybiotechnology.com/



How to- calcudate toric IOL
baramelers?

e e BE5 ..-.--"""-‘- -Iv's"
REV.I‘}EC e b cafcu.aﬂr - : BIOTECH NOLOGY

-
’Piﬁ:nt
r-"hlumc -Sumname (*) - !fuarne-:iumm
I Clinic %) - { Additional

I
| Phone()

'l-1||L E-mail {*) : ¢ Activa“ Reviol BB Tonc T MFM 611
\ Country
e

oy =
D{ﬂﬂl:ltw} 2 r (mm) ....---"' K() e 'p{mtar] rimm) ==
——

- -

Keratometer (") K1 (Flat K} 35.000~ 50.000 Keratometre (1) K1 (FIat Kk 35.000~ 50.000
Flat Axis: o ~ 180" Flat Axis: 0" ~ 180"

K2 (Steep K): 35.000~ 50.000 . K2 (Steep K 35.000~ 50,000
Sieep Axis: 0" ~ 1807 Steep Axis: 0" ~ 1807

0L Spherical . 20 00[=] 0L Spherical . 2000[=]
Power [*) : Power [*) C

Surgically Induced Surgically induced
Astigmatism [*]) Astigmatism [*)

Incision Location (%) . 0* = 360° Incision Location (™)

0,000 ~ 2500




How to- calcudate toric IOL

baramelers?
Revigl®

Mame-Surname (*) © lzzet Can

Clinic () . Bozok

Phone [*) o 0532 4480401

E-mail (™) I zzelcani@yahoo com

Country © Turkey

K7 . @ p (gopter) © r (mmi)
Keratometer (*) - K1 (Flat K} 35.000~ 50.000
Flat Axis: o~ 180"

K2 (Steep K): 35.000~ 50.00D
Steep Axis: o~ 180

IOL Spherical ” ;ru_qu]

Power (]

mﬁlﬁmﬂufﬁ : 0,000 ~ 2,500

Incision Location (%) : 0" ~ 3607

Acriva’
calcugior

Patient

~~VSY
BIOTECHNOLOGY

. Denema Hastas{

0L Spherical
Power (")

Surgically Induced
Astigmatism ()

Incision Location (*)

Acriva“® Reviol BB Tonic T MFM 611

@ p (dopter) O r (mm)
K1 (Flat K): 35,000~ 50.00D
Flat Axis: 0" ~ 180"

K2 | Steep K): 35.000~ 50.00D
Steep Axis: o - 180"

20.00[=]




How to- calcudate toric IOL
baramelers?

Acriva

Acriva’
REV'QEC ~“TORIC S VSY
Surgeon

BIOTECHNOLOGY

Patient
Name-Surname [*) Izzet Can Name-Surmame

Clinic (%) EBozok Additional
Information

Phone (") 0532 4480401
E-mail (%) izzetcan@yahoo.com 10L Type Acriva“® Reviol BB Toric T MFM 611
Country Turkey

[ Ragured faid

RIGHT (OD) LEFT(OS)

K) @ p (diopter) O r (mm) K() @ p (diopter) ' r (mm)

Keratometer [*) K1 (FlatK): 4160 35,000~ 50.000 Keratometre () K1 (Flat K):
Flat Axis: 120 0" - 180" Flat Axis:

K2 (Steep K): 43,80 35,000~ 50.000 K2 (Steep K):
—— )

R i Smn‘l!‘l‘r.-r-.:it‘ 0" ~ 180° Steep Axis:

# 10L Spherical 24,00(=] \ IOL Spherical 20.00[=]
L Power() ' S Power (*) o
o/ ically Induced - : Surgically Induced
Asﬂmnn-m- e o e e 0.000 ~ 2.500 Astigmatism (*)

Incision Location (*) 0* ~ 360° Incision Location ()

A-constant: 118.0 acustically and 118.3 optically / SRK-T



How to- calcudate toric IOL
baramelers?

VSY
\_ BIOTECHNOLOGY

 lzzet Can Name.-Surmnama . Deneme Hastas)

- Bogok Additional
Information
532 4480401

. izzetcan@yahoo.com IOL Type . Acriva™ BB Toric T UDM 611

o (Turkey

@ p (diopter) © r {mm) . @ pdopter) © r {mm)

K1{FlatKyx 4180 35.000~ 50.000 Keratometre ") : K1(Flat Kk
Flat Axis: 120 0"~ 180" Flat Axis:

K2 (Steep K): 43,80 35,000~ 50.000 - K2 (5teep K: 35,000~ 50.000
Steep Axis: 300 o -~ 180° Steep Axis: 0 - 180"

__Pﬂ*rf‘l_______;-_.._ _ sli;re;l:::d Superior Oblique Temporal
R o s S S S T s, o (70-110°) (110-160°) (160-200°)
~ Incision Location (') ‘- 360° localizations

bl T ——— Tl

2.8-3.5mm



How to- calcudate toric IOL

2 - L A tv [
Acriva® e oy
calcuiaion BIOTECHNOLOGY

Patient
Information | Multifocal Toric I0L
IOLType | Acrwa™ B8 Torc T UDME1! | Acriva

Reviqgc

K1 [Fiat K)

Flat Ao

K2 (Sweep K)

ISbH-n Axis

10L Sphencal Power
Surgcally Induced Astgmatsm
| Incagicn Locaon

-'x_ﬁ

Calculation Details —
Fre-Op Comeal Astigrmatism 22008 W : : N Your transaction has been completed successiully.
| Brgionlly indeced! Asigmetism Lhoaew _ 5 : Multifocal Toric order will be produced

E.ru-s.mﬁ-f.f‘.rﬂﬁ Resut _.; o B o, - and delivered to your address within 21 days.
] L N ] #
Antcipated Residual Astigmatism {'1 0220 ¥ } ; G Thank you for your attention.

Lens Details ol T —
I0L Spherical Power 24000 =
Cylinder Powsr (Comeal Plane) 172D

| Cylinder Power (IOL Plane) l250D
Axis of Placement I




How to- calcudate toric IOL

pa/ra/me,tewy?

Acriva

REV“}QC

Name.Sumame (*) - IZZET CAN, MD, PROF
Clinic (%) : |BOZOK UNV. MED. FAC. EYE DEPT.
Phone (%) : D532 4430401
E-mail () ¢ izzetcan@yahoo.com

Country
|‘":I Rmmvdﬁdd'

- TURKEY|

K()

Keratometer (*)

@ p (diopter) O r (mm)

35.00D~ 50.00D
0* ~180°

K1 (FlatK): 4250
Flat Axis: 163

K2 (Steep f""“m‘u 35.00D~ 50.00D
Steep Axfs: 73 } 0* ~ 180°

Ny
IOL Spherical o ==

Power (*)

Surgically Induced - 1050
Astigmatism (7) 30,
Incision Location (*) 'f{ 130

-

0,000 ~ 2,500

0" ~ 360

-
A
7

Acriva’
calculator
Patient

MName.Surmame

Additional
Information

IOL Spherical
Power ()
Surgically induced
Astigmatism (%)

Incision Location (%)

S~ VSY
BIOTECHNOLOGY

. AYNUR VURAN
. 45 YEARS OLD, WOMAN, RIGHT

CATARACT
VA 0,2

Acriva“® Reviol BB Toric T MFM 611

@ p (diopter) © r (mm)
K1 (Flat K):
Flat Axis:

35.00D- 50.00D
0" ~ 180°

35.000~ 50.00D
o ~180°

K2 [Steep K):
Steap Axis:

20,00[=]

0,00D ~ 250D

0" ~ 360°




How to- calcudate toric IO
baramelers?

Acriva

RV

| ZZET CAMN. D, PROE

BODOK LRV, McD. FAL. EYE DEFT.

Q53T 4450401

| mzetcangryahos com

Sphencal Powsr
Surgically induced Astigmatse
Ingision Location
Cakculaton Details
Pre-Op Comeai Assgrmiatism
.-'Eu r!;.ln:al':,l Induced .l'-_;hg matsrm
"l'.': ':u sed-Cyimder B I'H.I"I:
"||\'Tt|-::pﬂ: Aesidual Astigmatizm
Lens Details
FOL Spherich] Piowesr
.Eﬂhdﬂ Power (Corneal Plane)
| Cylinder Power (JOL Plane)
-A:.ii of Flscement

Patent
Fuamae- AYMUR VUBAN
Addesea|
Irdormation

HOL Type

250
1 183"
Teemp
-'.'3'
[nmo
lasao
-

o
050 D @ 8o
P L
{ |ozic@m }
- — -
|zroon
AT -~ ~

( |2se0
<

Temporal
Slesp Axid

—_————————

Flat Auid

&5 YEARS OLD, WOMAN, RIGHT CATARACT, WA 0.2

Acrva® Reviol BB Toric T MEM 511

315

Hasal
ey Lot
e

| Back || Print || Approve Order




How to- calcudate toric IOL
baramelers?

Acriva var
Revi “TOF RN
'C calculator BIOTECHNOLOGY
Surgeon

Patient
Name-Surname (*) : [ZZET CAN, MD, PROF Name-Surname AYNUR VURAN

Clinic (%) - BOZOK UNV. MED. FAC. EYE DEPT. Additional 45 YEARS OLD, WOMAN, RIGHT
Information CATARACT,
Phone (%) 0532 4430401 VA 02

E-mail {*) . izzetcani@yahoo.com IOL Type : Acriva“® Reviol BB Toric T MFM 611
Country - TURKEY
(" Requined feid
RIGHT(0D) . eFrs)
@ p (diopter) © r (mm) K . @ p(diopter) © r (mm)

Keratometer [*) Kii(FlatK): 4250 25.000~ 50.00D Keratometre (*) - K1 (FlatK):
Flat Axis: 163 0* ~ 180* Flat Axis:

K2 [Steep K): 4400 35.00D~ 50.00D - K2 (Steep K):
Steep Axis: T3 0" - 180" Steep Axis:

10L Spherical 27 00 E I0L Spherical . 2000 E|
Power (%) Power (") :
Surgically Induced i Surgically Induced 0,000 ~ 2,500
Astigmatism (%) anu_. - 0,000 - 2,500 Astipmatism (%) :
”
Incision Location {*) ( 135 }U‘ ~ 360" Incision Location (%) ' 0" - 360"
e

‘.---H




How to- calcudate toric IOL
baramelers?

Revlt;![?_ 6 VSy
L UHC BIOTECHNOLOGY

ISuqn:n

Narmg- - = . Fiame- sz -
Surname FZET CAN. MD_ PROF . el AYHUR VURAN

i I TP REY. Addticnal 45 YEARS OLD, WOMAN, RIGHT CATARACT VA 0.2

Fhone 0532 4430401
E-Nad erecanEhyahon oom

Country TURKEY

K1 (Fiat ) [ ) [ RE‘UII:I!Q ;
K2 (Smeep K)

| Steap Acis

1L Seharical Powr

Swrgically Induced As 5

Pre-Op Comeal Astigrmasiom Tm T3 !
.Sugnuly Induosd ASSgmEtam

I':-TU‘IH'J Cylincer Result

Articpated Resdual Astgmatism

Masal

Cylinder Power (Comeal Plane) Ll
B Incaon Lo =
e m——"

Cyhnder Powes (FOL Flane)

Auxis of Placement




How to- calcudate toric IOL

Name.Sumame (*}
Clinic (%)
Phone (")
E-mail (*)

Country

I0L Spherical
Power (")

Sungically Induced
Astigmatism (*)

Incision Location (*)

IZZET CAN, MD, PROF.
BOZOK UNV. MED. FAC. EYE DEPT.
0532 4430401

. izzetcangyahoo.com

. TURKEY

@ p (diopter) © r (mm)
K1 (FlatK): 4250
Flat Axis: 163

35.000~ 50.00D
0"~ 1800

K2 (Steep K=o ~., 35000~ 50.000

: s I =
smepm!; NP St

S -
27,00[=] el

0,50

¢

i

0,000 ~ 2,500

N,
A0* ~ 350"
‘.f

Acriva’
gas
caicuigior

Patient
Name.Surmame

Additional
Information

Keratometre ()

HOL Spherical
Power (")

Surgically Induced
Astigmatism (%)

Incision Location (*)

VSY
BIOTECHNOLOGY

fﬁ

o AYNUR VURAN
- 45YEARS OLD, WOMAN, RIGHT

CATARACT,
VA D2

Acriva“™ Reviol BB Toric T MFM 611

@ p (diopter) © r (mm)
K1 (Flat K):
Flat Axis:

35,000~ 50.00D
0* -~ 180"

35.000~ 50.00D
0" ~ 180"

K2 (Steep K):
Steep Axis:

20,00[=]

0,000 ~ 250D

0" - 360°




How to- calcudate toric IOL
baramelers?

Surgeon
e
Surmamg

AYNUR VURAN

o - F L
|ZZET CAMN, MD, PROF Sumame
Clinic BODOK UNV. MED. FAC. EYE DEFT f":'“":'r"" 8% YEARS OLD, WOMAN, RIGHT CATARACT Wik 0.2

FProne

oL Typs Arrwa= Rewol BB Toric T NFM 811

£l

Acriva

1 (Flat K } HE“':!{!
| Faae Aods . '
K2 (Steep K)
| Samep Acdis
| 10L Spherical Power

Surgealy Induokd ASTgMatsm

Imzsine Looaton
| Pre-Op Comesl Astigmatiam [1s0g7s
| Surgicaly Inguced Assgmatiam losog

Crossed-Cyinder Resut ATHDE T~

Arocipated Resdual Asigmacsm { loszoges ’
Lens Detads S
|1OL Spherical Powes [27.000
Cykinder Powe [Cormeal Plan) Pl | mﬂnmﬂm"'"'
Cylnder Power 10U Plane) { |1s0 } = v —
| Axis of Placement PR

(|7 o]




How to- calcudate toric IOL
baramelers?

«Anticipated Residual *Anticipated Residual +Anticipated Residual
Astimatism: 0.21D. Astimatism: 0.03D. Astimatism: 0.11D.
+|IOL CylinderPower: 2.50 D. *|OL CylinderPower: 1.50D. +|lOL CylinderPower: 2.50D.

Do your surgery from steep axis or do as close as to the steep axis you can.



How to-do-suwrgery?

Requirements for Success
o

Ul e

o

Implanting the toric IOL at the appropriate
angle to compensate for the combined

preoperative and surgically induced
astigmatism

oy
o

d = |



How to-do- surgery?

No meaningful difference from ordinary
phacoemulsification.

Reference and axis marking

|OL positioning to align with corneal steep
axis



How to-do-suwrgery?

Small Pearls For Surgery
Make reference marks on the cornea preoperatively

while patient is sitting up to avoid cyclorotation.

Mean tortional rotation

(right eye 3.8 +/- 3.7 degrees, lefteye 4 24/-3.6

degrees).

% had a deviation greater than 10«degrees.

Swami AU et al. AJO 2002;133:561-2.




How to-do-surgery?




How to-do- surgery?

Small Pearls For
Surgery
When patient is in
supine position
make axis marking
(pre-calculated
steep axis) and
main incision site
using the reference
marks.




How to-do- surgery?

Lowri Covtmii
ML S Poasr

il Fower Larrasl Farey

I pleale Fuirmas 200, Fase|

A of Flsmanr




How to-do-surgery? [ Tipy

B

-Don’t change your technique -Completely remove OVD |
«Adrenaline in BSS bottle Finish your surgery with normal IOP
*Regular and centralized capsulorhexis *Recheck your alignment after removing

*Be polite in IOL implantation drapes



What owe the resulty ? /
Rotational stability

Importance of Rotational Stability in Toric
|IOLs

,iif;?;ii Loss of Cylinder Correction
1 3.3%
10° 33%
15° 50%
30° 100%

90° Preoperative astigmatism doubles




What owe the resulty ? /

Rotalionad stalbility

: Eye Follow-up :

Toric I0OL Author / Year (n) (Month) Rotation
Schimizu (1994) 47 3 %44.6 30°
Ruhswum (1999) 37 20.3 %18.9 2%5°

Staar Toric Sun (2000) 130 3 %18 20-40°
Till ( 2002) 100 8 %27 3-15°
Chang (2003) 50 1 Y

Alcon Mendicute (2008) 30 3 %96 10°

Acrysof

SNEOTT Zuberbuhler (2008) 44 3 %95 ¥°

Dr Smith Dick (2006) 68 3 %85 5°

Microsil

Humanoptics / : .

Torica De Silva (2006) 21 6 %90 10

AcriComfort : -

AR T C Alio (2010) 21 3 %95 5




What awe the vesuldty ? /
Rotationad stability

Mean Lens Rotation

E
k.
iII:I
i
£
&
!
£ 4
i.*
|

All means less than 4° a1 6 months

AcrySof Toric FDA Study/ 2005

Postoperative Acrysof Toric Acri.Comfort AT.Lisa
data 646 TLC 909M
Rotation (degree)
1.Mo. WD 1.30°
3.Mo. 4.80° —1.75° 135
5.Mo 9.06° 3.10°
Alio et al. JCRS Alio et al. JCRS Alio et al. JCRS

2011; 37: 1038-49.

2010;36: 44-52.

2011; 37: 1217-29.




Thank 'Yow Very
Much For Youwr
Kind Attention.

|lzzet Can, MD, Prof.
Bozok University, Medicine Faculty
Eye Department, Yozgat, Turkey



