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N
ew

 C
ataract S

urgery Technology

•
FLA

C
S -Fem

tosecond laser assisted cataract surgery

•
Fem

to
discovered by D

r. K
urtz at the U

niversity of M
ichigan in the early 1990s

•
U

sed in several types of corneal surgery -LAS
IK

/P
R

K
/IE

K
/P

TK/etc

•
E

m
it light pulses at 1053 nm

 w
avelength that cause photodisruption

of the tissue

•
M

inim
al collateral dam

age -enables bladeless incisions to be m
ade w

ithin the 
tissue at various patterns and depth w

ith high precision.

•
M

ultiple platform
s -C

atalys, LEN
SX

, Zeim
erand LensA

R
are the m

ost com
m

on 
in the U

S

•
P

ros and C
ons…

•
w

ill continue to evolve…



FLA
C

S



FLA
C

S



FLA
C

S



FLA
C

S



V
erion

•
Verion im

age guided system
-advanced 

diagnostics, planning, intra-operative aid and 
postoperative tracking



O
R

A
•

O
R

A
 -intra-operative 

aberrom
etry

•
can predict lens pow

er 
on the fly for sphere and 
cylinder

•
can be especially helpful 
in post-LA

S
IK

 eyes

•
can sync w

ith the V
erion 

system
 for even m

ore 
accuracy



O
R

A



IO
L Technology

C
urrent IO

L technology

M
onofocal

P
resbyopia correcting 

(M
F/E

D
F/A

ccom
.)

Toric (+/-presbyopia 
correction)

Intraocular m
iniature 

telescope

U
p and com

ing IO
L 

technology

N
uLens

Tetraflex

E
LE

N
ZA

C
alhoun’s light 

adjustable lens

Trifocal lens

H
arm

oni M
odular

A
nd m

any m
ore…



Presbyopia-correcting lenses

M
ultifocal

R
estor +3/2.5/Toric

Tecnis M
ultifocal +4.0/3.25/2.75  

A
ccom

m
odating -C

rystalens/Trulign (toric)

E
D

F -S
ym

Fony/S
ym

Fony Toric

C
urrent IO

L



C
urrent IO

L

•
Toric

•
C

an be m
ore accurate 

now
!

•
Tecnis or A

lcon m
ost 

com
m

on m
onofocal used

•
m

onofocal, m
ultifocal, 

E
D

F or accom
m

odative 

•
single piece acrylic





M
ultifocal -Tecnis

Tecnis M
F

S
pherical aberration correction to 

essentially zero -
corrects for the natural S

A of +.27
B

etter chrom
atic aberration 

reduction 
A

 pupil-independent, full-diffractive 
posterior surface
H

igh-quality vision in all light 
conditions
C

lear hydrophobic acrylic 
N

ot associated w
ith “glistenings”

Full transm
ission of blue light (a 

controversy still exists...)



M
ultifocal -Tecnis

•
Tecnis +4.00

•
G

reat distance

•
G

reat N
ear at ~12 inches

•
O

K
 interm

ediate

•
purple bar on                                                                   
graph



M
ultifocal -Tecnis

U
S C

linical R
esults -TM

F +4
•

O
ver 93%

 of patients are able to 
function com

fortably w
ithout 

glasses at A
LL distances

•
N

early 9 out of 10 patients 
N

E
V

E
R

 w
ear glasses

•
94.6%

 patient satisfaction at 1 
year 

•
94.2%

 sim
ultaneous 20/25 or 

better distance A
N

D
 20/32 or 

better near

Ability to function com
fortably 

w
ithout glasses (1 year)



M
ultifocal -Tecnis

•
Tecnis +3.25

•
G

reat distance

•
G

reat near at ~ 17 inches

•
B

etter interm
ediate, but still 

O
K

•
blue bar on graph



TM
F vs S

ym
Fony

ZLB
O

O
S

ym
Fony



M
ultifocal -Tecnis

•
Tecnis

+2.75

•
G

reat D
istance

•
G

reat 
Interm

ediate

•
O

K
 near

•
M

ultifocal 
M

onovision



M
ultifocal

R
eS

TO
R

 +3
A

nterior A
podized D

iffractive O
ptic

A
nterior A

spheric O
ptic



M
ultifocal

A
podization

G
radual reduction or blending 

of the diffractive step heights.

O
ptim

ally m
anages light 

energy delivered to the retina 
as it distributes the appropriate 
am

ount of light to near and 
distant focal points, regardless 
of the lighting situation.

D
esigned to im

prove 
im

age quality



M
ultifocal -R

eS
tor

•
R

estor+2.5

•
S

im
ilar to the Tecnis

+2.75

•
better night driving

•
don’t get as m

uch near

•
M

ultifocal m
onovision

w
ith +3.0



restor topic
A

crysof IQ
 R

eS
TO

R
 M

ultifocal Toric w
as 

released during 2010 E
S

C
R

S
 in P

aris

FD
A

 approved early 2017

C
om

bines technology of R
eS

TO
R

 +3 or +2.5 
and Toric IO

Ls on Alcon’s A
cryS

of platform

D
ata show

s that it gives sim
ilar quality of vision 

com
pared to the R

eS
TO

R
 +3 and +2.5

C
an correct m

ore cyl than S
ym

Fony Toric



E
xtended D

epth of Focus
•

Sym
Fony

and Sym
Fony

Toric

•
S

ingle piece acrylic

•
E

D
O

F-IO
L -one elongated focal point as 

opposed to splitting light into tw
o or three

•
uses significant decrease in chrom

atic aberration 
and spherical aberration to offset this

•
high im

age quality and contrast sensitivity -
sim

ilar to a m
onofocal

•
sim

ilar range to a low
 pow

er add M
F



E
xtended D

epth of Focus
•

m
aintains clear vision to a defocus of 

1.5 D
 and 1 D

 better throughout

•
great distance and interm

ediate w
ith 

“O
K

” near

•
im

proved glare and halo over 
traditional M

F 

•
high satisfaction rate w

ith 95-97%
 

stating they w
ould choose sam

e lens 
again

•
85%

 use spectacles “a little” or “none”

•
m

ore “forgiving” overall -good vision 
anyw

here up to 1.5 D
 residual cyl



extended depth of focus

M
onofocallens

M
ultifocal lens

E
D

O
F lens



I love Lam
p!



A
ccom

m
odating

A
ccom

m
odating m

onofocal lens intends to 
deliver 100%

 of available light rays at all 
distances

P
atients should theoretically see near, 

interm
ediate and distance w

ith equal clarity

The IO
L, like the natural crystalline lens, tries to 

provide accom
m

odation from
 distance to near 

vision by m
oving along the visual axis

A
lso arch, or change its radius of curvature, to 

increase accom
m

odation

B
oth m

ove anteriorly and flex or arch to 
increase their focusing pow

er in the 
interm

ediate and near ranges



A
ccom

m
odating

C
rystalens H

D



A
ccom

m
odating/Toric

Trulign
•

A
pproved in U

S
 for 

presbyopia and 
astigm

atism

•
S

ilicone w
ith 5-m

m
 optic 

and rectangular hinged 
haptics

•
A

pproved for m
ultiple 

pow
ers of cylinder



Trulign
•

FD
A

 study of 210 patients

•
85%

 reached the intended reduction of cyl

•
97.8%

 had 20/40 or better at distance and 
interm

ediate

•
70%

 had 20/40 near vision



IM
T

Im
plantable M

iniature 
Telescope

V
isual prosthetic device developed by 

V
isionC

are Technologies

N
o viable m

edical or surgical treatm
ent is 

currently available for im
proving visual acuity 

and quality of life in those w
ith end-stage A

M
D



IM
T

Includes the cornea to produce a telephoto 
effect that enlarges the objects in the patient’s 
central visual field -a 20-24 degree field of 
view

 projects onto ~55 degrees of the retina

Fixed focus telescopic system
 com

prised of 
quartz glass w

ide-angle m
icro-optics



IM
T

C
onsists of glass cylinder 

(4.4 m
m

 in length and 3.6 
m

m
 in diam

eter) held in a 
P

M
M

A
 carrier w

ith rigid 
haptics
H

eight of the cylinder is ~ that 
of 13 IO

Ls stacked and it 
protrudes 0.1-0.5 m

m
 through 

the pupillary plane



IM
T

1 year study results of 206 patients show
ed 

67%
 achieved 3-line or greater        

im
provem

ent in B
C

V
A

 as w
ell                           

as significant im
provem

ent in                   
quality of life m

easures.

C
hallenging procedure and can have 

significant E
C

 loss at tim
e of surgery (best 

results w
ere show

n to be by those w
ith cornea 

training)



IM
T

2 m
odels

2.2 X
 and 24 degrees of forw

ard                                    
field of view
3.0 X

 and 20 degrees of forw
ard                                    

field of view
V

ery specific indications for surgical                     
candidates and intensive post-op                      
rehabilitation
C

urrently being used in the U
S

A



U
p and C

om
ing

N
uLens

Tecnis
M

F Toric
Trifocal lens
Tetraflex
C

alhoun’s light adjustable lens
E

LE
N

ZA
H

arm
oniM

odular

A
 few

 further aw
ay from

 prim
etim

e



N
ulens

N
ew

 concept in accom
m

odating IO
Ls that uses 

basic physical principles of hum
an eye

Flexible gel contained in a sm
all cham

ber 

“P
iston” operated by capsular bag pushes contained 

gel through a round hole
to form

 a bulge that acts as 
the lens



N
ulens

1 year study w
ith A

M
D

 (20/150                        
or w

orse) patients show
s approxim

ately a 3 line 
im

provem
ent in uncorrected near vision

S
how

ed approx 10-15 diopters of 
accom

m
odation w

ith this lens by U
B

M
 and near 

point

Increased rate of PC
O

 and approx 27%
 

decrease in E
C

C
 initially



N
ulens

G
ood candidates are 

over 50 w
ith no other 

serious eye disease (i.e.. 
low

 E
C

C
)

Likely available in the 
U

nited S
tates soon

P
robably around $3,000 

per eye



H
arm

oni M
odular

•
H

arm
oniM

odular IO
L

•
2-piece lens system

•
-B

ase com
ponent secures the 

lens in the capsular bag and 
captures the optic com

ponent

•
-O

ptic com
ponent provides 

flexibility to adjust or exchange 
the optic at any tim

e



H
arm

oni M
odular

H
arm

oniM
odular IO

L on 
Y

ouTube



Trifocal
•

FineVision
(M

icro F)

•
first diffractive trifocal optic

•
com

bines tw
o diffractive 

structures that give +3.5D
 add for 

near vision and +1.75D
 add for 

interm
ediate vision. 

•
other sim

ilar lenses not in U
S

 are 
being com

pared (A
T LIS

A)  

•
said to have greater spectacle 
independence than bifocal lenses 
used in U

S



Trifocal vs E
D

F



Tetraflex H
D

“N
ear-enhancing” IO

L 

S
ignificantly increased H

O
A

’s -thought to help 
som

e w
ith near vision  

Fits through 3-m
m

 or sm
aller incision

H
as been studied in E

urope and U
nited S

tates



Tetraflex

U
S

 FD
A C

linical Trial com
pared 255 Tetraflex  

to m
onofocal patients

75%
 reported spectacle                   

independence

This is low
er than the new

er m
ultifocal lenses 

such as R
eS

TO
R

 +3 and Tecnis

M
ore recent study show

s im
proved reading 

ability w
hen com

pared w
ith C

rystalens



C
alhoun LA

L

P
ow

er can be adjusted post-op 
by U

V
 light

N
ow

 in clinical trials
Looks and feels like a standard 
IO

L and no difference in surgical 
technique
Lens m

aterial is a flexible 
silicone polym

er m
atrix that 

contains m
obile, photosensitive 

silicone subunits called 
“m

acrom
ers”



C
alhoun LA

L
A

 new
 digital light delivery 

device (D
LD

) w
as developed 

to adjust the lens pow
er

D
elivers a cool, low

-intensity beam
 of near-U

V
 

light that is custom
ized for each patient

The portion of the lens that is irradiated 
causes polym

erization of the m
acrom

ers in 
that area

This form
s a diffusion gradient that m

oves the 
m

acrom
ers tow

ard the irradiated area





C
alhoun LA

L

S
o...the treated area w

ill sw
ell and correct 

hyperopia, m
yopia, or astigm

atism
.  They are 

also looking at w
ays to treat presbyopia

D
o the adjustm

ent at the tim
e that                                

you w
ould norm

ally give R
x for glasses

C
an adjust 2 D

 at a tim
e, and can adjust m

ore 
the next day if needed.
Lock in the final treatm

ent w
ith a dose of light 

that treats the w
hole optic



C
alhoun LA

L

S
tudies have show

n post-op refractions w
ithin 

0.5 D
 of em

m
etropia in over 85%

 and over 
95%

 had less than 0.5 D
 of cyl

The adjustm
ent and lock-in procedures w

ere 
w

ell tolerated w
ith all patients requiring at least 

an initial adjustm
ent and 70%

 needing a 
second adjustm

ent 



E
Lenza

•E
lectronic IO

L

•“A
utofocal” 

accom
m

odating IO
L



E
lenza

•
Liquid crystal lens allow

 lens to 
change shape 

•
E

lectric pulse changes the shape of 
the lens

•
M

icroscopic rechargeable battery
•

N
eeds recharging every 3-4 days

•
R

echarge w
ith pillow

 or eyem
ask



E
lenza

•
U

ses individual pupillary 
response to trigger 
accom

m
odation 

•
P

upil gets sm
aller w

ith 
accom

m
odation

•
Lens is program

m
able for each 

patient 
•

W
ithin 300 seconds, lens learns 

specific pupil dynam
ics of that 

patient and custom
izes



E
lenza

•S
till a long tim

e until safety 
issues addressed

•W
hat happens w

ith Y
ag 

laser?
•A

re any of the substances 
toxic?

•Initially thought U
S

 release 
around 2018…

but now
 

stalled…



S
om

e Lenses that are 
further aw

ay from
 

prim
etim

e...



The E
nd

Thank you!
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