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Advantages e

* Improve spectacle corrected vision or contact lens tolerance
* Reversible procedure

* Delay or eliminate the need for a corneal transplant

Disadvantages
* Not eliminate the ectatic disease
* Not have a consensus in terms of nomograms
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Implantation Technique

Two surgical methods have been described for ICRS
- implantation: 20

* Mechanical % / /o f},

e Femtosecond laser assisted

Femtosecond-assisted ICRS

..... —

Compared to Mechanical method:

Faria-Correia

LBl o Hasier and faster surgery
* (Centration

* (Create a more uniform and accurate
stromal dissection plane
* Less complications rate

BUT...

* Not resulted in supetior visual/refractive outcomes compared
with the manual technique.
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Femtosecond-assisted ICRS

Monteiro T. et al— accepted in Journal of Refractive Surgery
Faria-Correia

MD, PhD OBJECTIVE:
To compare the accuracy and the predictability of Ferrara-type ICRS
between the mechanical manual technique and the femtosecond laser
assisted technique using a swept source OCT (Casia SS-1000 (Tomey®,
Nagoya, Japan).

Study Groups
Manual Group: Hospital de Braga, Portugal
Femto Group: Instituto Oftalmologico Fernandez-Veja, Oviedo, Spain

Femtosecond vs Manual

Parameters evaluated:
Difference between the desired depth and obtained
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Depth obtained 3 points: proximal / central / distal
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Femtosecond vs Manual

Measurement:
Distance between the epithelial border and the

hypereflectivity external line that marks the intrastromal
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Femtosecond vs Manual

Mechanical Femtosecond

Eyes (n) 105 53

514.13 + 35.43 525.38 + 36.41

Intra-op Pachymetry
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Manual

. . Manual Friedman test
Faria-Correia
MD, PhD Mean sD Min Max Variables Central Delta  Distal Delta IR TEL Mean Rank
(nm) (nm) (nm) (nm) Delta
-25.54 71.01 -218 136 Central Delta - P<0.05 2.1524
-26.52 73.21 -211 136 Distal Delta - P<0.05 2.1381
-40.87 69.03 -263 74 Proximal Delta P<0.05 P<0.05 1.7095

The difference between intrastromal depth intended versus achieved was significantly
shallower in the manual group, for all three locations (p<0.05)

57.14% of eyes had a superficial implantation shallower than 10 pm from the intended

27.61% of eyes had a deeper implantation above 10 pm from the intended

15.24% of eyes reached an achieved depth within * 10 pm from the intended

Femtosecond

Surgical Technique

Faria-Correia Femtosecond Laser Friedman test
MD, PhD .
M D M M |
Relative Delta [\ ean S n ax Variables . Distal Delta Proximal Delta Mean Rank
(pm)  (um)  (um) (um) Delta

RO 53 | 326 1058 -26 22 Central Delta P<0.05 - 2.2453
53 809 1191 -56 20 Distal Delta  P<0.05 - P<0.05 1.6509
OGO 53 424 1189 -27 25 Prg::;’;a' - P<0.05 . 2.1038

The difference between intrastromal depth intended versus achieved was not
significantly different for all three locations (p>0.05)

22.64% of eyes had a superficial implantation shallower than 10 pm from the intended

9.44% of eyes had a deeper implantation above 10 pm from the intended

67.92% of eyes reached an achieved depth within + 10 pm from the intended
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Femtosecond vs Manual

Faria-Cotreia The implantation of ICRS for the treatment of Keratoconus assisted
MD, PhD

by Femtosecond laser is a more precise and reproducible technique,

compared to the manual technique;

The femtosecond technique is a safer technique: associated with a
lower incidence of mechanical complications (late extrusions of the
implant), it allows obtaining a more precise implant in the corneal

stroma.

PHENOTYPE FINDINGS
Faria-Correia
MD, PhD * Inverted Astigmatism

CROISSANT * Topo/Coma axis

coancident
e = ‘s'
* Direct/Oblique

Astigenatism

* | » Topo/Coma axis non-
conddont (diference
300 - 759)

xw »

* K1 axis harizontal
* Tepo/Coma axis

SNOWMAN perpendcular
(Sference >759)
* High astigmatism
BOWTIE * Similar ant-post elevation
* Less astigmatism
NIPPLE

* Central hiperprolate
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Adjustment of ICRS to the phenotype

Carwa 2012 Fen 3723 182185 dox 1G OSTACO DOCOCON000NN 43

Pfe-Corcin Adjustment of Intrastromal Corneal Ring Segments After Unsuccessful Implantation in
Keratoconic Eyes.

Montses T2, Mendes JF*2, Fare-Comwa 7'2, Franguess N'2, MagreCosta D7, Atonso JF*

+ Author information
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Abstract

PURPOSE: To evaiuale visual, refractive, and comeal topography outcomes in eyes with keraioconys that have undergone
exchange/adjusiment surgery wiih a new intrastromal cormeal ring segment (ICRS) combination sfler unsuccessiy visusi andior
refractive outcomes afler pnmary ICRS surgery.

METHODS: A retrospectve NONrancomized Case senes was conducted inciuding consacutive eyes of patients with karatoconus that
Wl%@mﬂ“mwmm msmmr\thmimmde
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corrected distance visual aculty (COVA), keratometry, asphencity, higher-order aberrations, and comeal reguianty indexes ISV and IHD}
(Pantacam HR. OCULUS) were assessad preoperatively snd 12 months after each procedura
ol RESULTS: Twenty-six ayes from 26 patients were included, & eyes in group 1 and 18 eyes in group 2. The eyes in both groups mproved

ther COVA values after ICRS exchange, in group 1 from 0.27 £ 0.11 precoeraively 1o 0.54 ¢ 0 17 postoperatively (P = 0.001), and In
group 2 from 0.34 £ 0.22 10 0.61 2 0.15 (P < 0.0001). in both groups, there was aisc a significant improvement in he refractive cyfinder.

fopographic cyinder, and coma after ICRS adustiment (P < 0.05)

CONCLUSIONS: ICRS implantation has been shown 1o be a reversible and adustable surgical procedure for keratoconus treatment
Good cutcomes can be obtained after ICRSs are exchanged

“The Big” ICRS

. _ * Indications: =
Faria-Correia . Nipple Cone KE?HR.‘!‘:

* Low astigmatism
e KMax>60D

e (CCT at least 400 microns at center

MD, PhD

* Femtosecond laser required
* Tunnel
* Pocket

* Nomogram
* 200 microns if SE < 6.0 D
* 300 microns if SE > 6.0 D

340°/320°
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Clinical Case 1

= + Male
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MD, PhD + 34 years-old
+ KC

v Penetrating keratoplasty OS

+ Contact lens intolerance OD
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VA OD: 5/10? cc -13.00 (does not improve with cylinder)
VA OS: 5/10 sc 8/10 cc +1,00 -3,00 x 35°
BIO OD: no scars; Vogt striae
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BIO OS: PK transparent and well-centered

Preoperative Exam

OCULUS - PENTACAM 4 Maps Refractive
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Surgical procedure

v Keraring 340° / 300 microns

e 3 Femtosecond-assisted implantation (FS 200 - Wavelight)
MD, PhD

+ Inner diameter: 4.8 mm  + Depth: 340 microns

+ Outer Diameter: 6.2 mm < Incision 90° (1.4 mm x 1.4 mm)

Postoperative Visit

+ 6 months postop

Faria-Correia
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+ VA OD: 7/10 + cc -8.00

+ Contact lens Bausch & Lomb Purevision 2 -7.0 D/8.6
mm/14.0 mm

S . + Tolerant to CL.

+ VA: 8/10

+ BIO OD: ICRS well centered and incision OK
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Comparative Map

OCULUS - PENTACAM Compare 2 Exams
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MEDIPHACOS

¢ Indications:

* Asymmetric topography, in which a more
pronounced flattening effect on one end of the
ICRS is beneficial.
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Differential
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Take-home Messages

LLEEeiCP ] o JCRS have a definitive role in the treatment of Ectatic Corneal Diseases
MD, PhD
* New nomograms and ICRS design allow customization

* Femtosecond laser offers more safety and efficiency to the procedure

* Can be combined with other treatment modalities (CXL, PRK, phakic

I0L)
A * Indication should be considered based on individual patient
. characteristics, including UDVA, DCVA, ectasia progression and

should NOT be generalized.
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Thank you for your attention!

Cairo (Egypt) — 25/01/2018
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