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the two criteria: 4+2 t

Combining

pes (The SymAx classification)

SA.ANA

type

Segments
(Symmetric vs.
Asymmetric)

Implantation Axis
(Axial= same, flat A axis vs. Non-Axial= other axis)

Symmetric | Axial
SA 2 ICRS
(red= plus axis
(equal) blue= minus axis)
Asymmetric | Axial
red= plus axis
AA2 2 lCRS(unequal) blue= minus axis)
Symmetric | Non-Axial /‘}(\/
(green=mid-ICS
SNA 21CRS axis, displaced 215°
(equal) from minus axis)
Asymmetric | Non-Axial
. (green=mid-ICS axis,
ANA1 TICRS (wide) displaced = 30° from
ANA2 | 2 ICRS(unequal) | Minus axis = coma
axis or intermediate)




Background: IntraCorneal Ring Segments
(ICRS)

0 KC variability makes ICRS
implantation a complex problem

0 What are we trying to correct?

0 What is the effect of ICRS on each
aspect of correction?

0 What is the best combination of
ICRS for a particular cornea?

effect,
(depending on

PK astigmatism
myopia >3.5d

esidual myopia after
Rx., thin cornea. A

red= steep ast. axis
olue= flat ast. axis

corna = minimal




Result: (1 da ; (1 year) (-1 x75° = 0.95)
K1= 50.7 x155° K2= 47.8 x68° (A= 2.9)

bjue= flat ast. axis

COIma = signficant,
cltf&io flat axis




=>» AA1 - Asymmetric Axial (single

blue=flat ast. axis
GOMa = signficant,
clo flat axis

Preop: UA =0.08 -4.5 120°= 0.6; W 5. x30° (“H”); K2= x120°
1x Keraring @5, 200 um, 160°, (Inf-T @462 um prof.)
Result: (1 day): VA=0.15; -2 -1 x90°=0.75; (@3 m.)=> 0.8 Plano !!
K1=49.1 x57° (“V” axis up 3.9 D);  K2=46.9 x147°

Topo astig. A =2.2 D (hypercorr.) Max K=51,5D

”l

A=5.9; Max K=54.4D




Asymmetric Axial (higher power)

blue= flat ast. axis H.%0
coma = significant,
towards flat axis

Kefammelnc T

D25 Auts Ceste Sinpe

- Same as AA1,

- Higher cylinder or sphere combinations

- =» Additive effect of ICS thickness/width

- Remember: Coma corrected by asymmetry
- =» Upper ICS must be smaller/thinner

“Snowman” pattern
(Paracentral or intermediately.
eccentnc ectasia, relatively.
orthogonal)

Coma towards
Difficult choice:

if ICRS implanted
@coma axis = will
increase
astigmatism

if implanted @flat
axis: no correction

blue= flat axis of coma

coma = signficant,
close to




=> S§rmmetric Non-Axial
Paired \axis-displaced ICRS
ericrodching” coma axis while still
flat‘éxis

blue= flat axis
coma = signficant,
close to

“Duck” pattern: Decentered but Non-Axial

blue=flat ast. axis
coma = significant,
towards axis

- Intermediate ectasia

- Paracentral, non-orthogonal ectasia
- Sphere mild

- Cylinder mild/moderate

- Coma @ intermediate axis

- Single ICS, wide 160°- 210°

- At coma axis or intermediate




Intermedia\:ﬁectasm
Paracentral mid-perip rﬂ

or intenmeEnZiE

> ANAT Xymmetric
AVEL ('S/n' e W/de ICRS)

red= steep asl
flat g

gornz =Sfefriicant,

o)z ¢/ steep =15

or INteNTEElE)




Asymmetric Non-Axial (higher power)

- = zhismazesd|
blue=flat ast. axis — 21220 chuh 260
coma = significant,
towards axis

- Intermediate ectasia

- Paracentral, non-orthogonal ectasia

- Sphere moderate/high

- Cylinder moderate/high

- Coma @ intermediate axis

- Two ICS: inferior wider (160°) @ coma
- Superior small (90°-120°) @ flat axis

The SymAx classification: Actual frequencies in 1097 cases

Symmetric | A
SA |2ICRs 9.96%

(equal) L’f S U /

Asymmetric | A ial ﬁ@ J 39.58%
i | B.31%
AA2 2 IERE T eRE) gleuzzzllli‘:uasxfxis) (Tota;67 89%)

Symmetric | Non-Axial \ o
SNA |2ICRS N s 5.77%

(equal) f ) @) F U/

Asymmetric | Nt / | j / (. 6.16%
ANAT || oo (uide) Q Saom k8 < 4.98%
ANA2 | 21RS(nequa) | ius s> o™ 1 g e




Results:VA@1y. (N=517)

Y, AP I A

mUCVA:

M Average gain: 6 lines
W Up to 15 lines gain

EmBSCVA:
M Average gain: 1 line
m Up to 7.5 lines gain

Results:VA progression

B UCVA stable
since 6 m.

B BSCVA keeps
progressing
from 6 to 12 m.




Results: Astigmatism

W Efficacy: Polar plots ‘
M Preop. (black)
HQ@6 m, (red)
mQ@ 1y. (yellow)

W Stability: curve
M Preop.
HQ@6m.
mQ1y.




Room for creativity...

Blue = ast. - axis
i \ o Coma = marked,
Keratometric 2 *towards

-
0.2% i Coor Shepx Ty

- Peripheral ectasia, orthogonal

- (Early Kcone vs. Pellucid?)

- Mild sphere; Mild/Moderate astigmatism
-AVSC=0.1;-2.0 -2.5@160°= 0.85

- SimK=41.5/45.8 (A= 4.3D, Orbscan)

- Coma = vertical @260°

- Rx: 1x INTACS 450 um/150° inf @260° (80°) A

Result after 1st lower implant

Blue = ast. - axis
Coma = marked,
*towards

After 1st ICRS: Astigm. (R) increased -2,5 = -5 D (7 D SimK Orbscan)
UCVA improved 0.1 =»0.4!! (BSCVA: -5@160° = 0.85)

Coma (prl. vertical) reduced 0.90 um =» 0.20 um (iTrace)

Pattern changed =» bowtie + central y symmetric =»=>»




Result after 2x90°9/150um additional implants (ANA3)~2",
N G, ~

Keratomatic =
<4 Ll e 1w

= AVSC:

> @day1=

> @4mo. = 085 PLANO
m Topo. = residual astigmatism (SimK) = 2.6 D@132°
m Combined effects in 2 phases:

1. Centrering = || coma

2. 11 flataxis = || Astigmatism

Perspectives

m SymAXx classification of implant modalities =» opens new
possibilities:
» Better classification of keratoconus & other ectasia
» To refine (or redefine) indications for ICRS

» To develop better ICRS Nomograms
Q Testing/confirmation of basic theory (mechanism of action)

0 Independent address of astigmatism and coma
(decentration), esp. non-axial (ANA) types
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