History: Posterior Lamellar Keratoplasty

Posterior Lamellar Keratoplasty (PLK)
— 1955 Tillett
— 1998 (WEIES

Femtosecond (FS) Laser Assisted
Endothelial Keratoplasty

R.M.M.A. Nuijts, MD, PhD
Y.Y.Y. Cheng, MD, E. Pels, PhD,
and the DLCTS-Study Group

Deep Lamellar Endothelial Keratoplasty (DLEK)
— 2003 Terry

Descemetorhexis
— 2004 Melles

Descemet Stripping Automated Endothelial Keratoplasty (DSAEK)
— 2005 Price, Gorovoy (Ophthalmology 2006; 113:1939-1942)

Femtosecond laser assisted Descemet Stripping Endothelial Keratoplasty
(FS-DSEK)

University Hospital Maastricht DGII — December 2005: First case of FS-DSEK.

Cornea Bank Amsterdam, Netherlands Meeting, Potsdam

The Netherlands 1617 March 2007 = Cheng et al. “Femtosecond laser assisted Descemet Smppmg Endothelial

Keratoplasty.” J Cataract Refract Surg 2007;33(1):152-1!

Purpose

Methods

Evaluation of endothelial cell viability after FS laser dissection:

= To evaluate the feasibility and safety of the
Femtosecond laser for the preparation of
posterior lamellar discs.

— Cornea Bank in Amsterdam (n=14)
« before and after corneal storage

— University Hospital Maastricht (n=9)
* before or after dissection

= To evaluate the preliminary results of the
Femtosecond laser assisted Descemet
Stripping Endothelial Keratoplasty

(FS-DSEK) vs Penetrating Keratoplasty (PK).

Evaluation of posterior lamella texture/surface
— Scanning Electron Microscopy (SEM)

Evaluation of the depth of the FS laser lamellar cut
— Scanning Electron Microscopy (SEM)

30 kHz FS laser procedure
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Endothelial Cell Viability Endothelial Cell Viability

before and after organ culture storage before and after organ culture storage

FS Cornea | Paired cornea
N=14 N=14 P - value
mean [sd] INCELNED]|

Time from death to excision (hrs) | 67 [10] 21 [11]

Endothelial cell loss (%)

ECD = endothelial cell density

* Cornea Bank Amsterdam

Endothelial Cell Viability Endothelial Cell Viability

before or after dissection of posterior lamellar disc

Before dissection After dissection
N=4 N=5 P - value
Mean [+sd] Mean [+sd]
0.45

before or after dissection of posterior lamellar disc
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ECD = endothelial cell density

Y * University Hospital Maastricht
Bt?fore d.'? giich After dissection

Grading Surface Smoothness

in comparison to Terry et al. Cornea 2005:24
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Conclusions Purpose

FS laser preparation of a posterior lamellar disc is
technically feasible. » To evaluate the feasibility and safety of the

No significant endothelial el | Ep— Femtosecond laser for the preparation of
o significant endothelial cell loss after FS laser ; ;

posterior lamellar disc preparation and subsequent posterior lamellar discs.

organ culture.

Surface smoothness of 30 kHz FS laser dissection * To evaluate the prellmlnary results of the
appears better than 15 kHz FS laser dissection. Femtosecond laser assisted Descemet

Stripping Endothelial Keratoplasty

Igrerea}gggvxgF@ﬁhhtﬂ];tBfegitgénggg{h?Ut (FS-DSEK) vs Penetrating Keratoplasty (PK).

Purpose FS-DSEK

/N trephination
laser incision /' Bmm

= Prospective multicenter randomized study - s

donor
(Dutch Lamellar Corneal Transplantation Study). f— -____/ \ clssection
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= Evaluation of preliminary results of FS-DSEK vs PK. '
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FS-DSEK Results FS-DSEK

Pre-op Post-op Post-op
BSCVA Refraction BSCVA
(Snellen) (Snell

+1 0-2.25 x105

+275 -2.5x 85

* Retinal/Macular disease




FS-DSEK vs PK FS-DSEK vs PK
Patients Preoperative
FS-DSEK PK

(N=13) (N=13) P - value
Mean = SD Mean = SD

Follow-up (wks) [mean + sd]
Fuchs Endothelial Keratopathy

88 37
Pseudophakic Bullous Keratopathy
tinal/Macular disease Topographic Cylinder (D) 1.73+1.7 0.628

o=

Case #2 Case #5

Case #4 ot Case #6

FS-DSEK vs PK FS-DSEK vs PK
LogMar BSCVA Spherical Equivalent (SE)

LogMar BSCVA * 552D SER PIX Snellen Equivalent

20/20
20/25
= = 20/30 _ -
P =.003 (N = 13) P =.462 (N = 13) P =.050 (N = 13) P=674(N=7)

S — 0T )
20/50
20/60

P =.010 (N = 13) P=.141(N=7)

20/80
20/100
20/125 P =.017 (N = 13)
20/160
20/200

Preop 3 months 6 months 3 months 6 months

*BSCVA = Best Spectacle Corrected Visual Acuity




FS-DSEK vs PK
Refractive Cylinder (D)

Refractive cylinder (D)

P =.001 (N = 13)

3 months 6 months

FS-DSEK vs PK
3 months postoperative

FS-DSEK PK
(N=13) (N=13) P - value
Mean £ SD | Mean + SD

0.64 +0.2

LogMAR BSCVA (Snellen)
Spherical Equivalent (D) 0.94+20
) 7

Refractive Astigmatism (D,

Topographic Cylinder (D)

Complications FS-DSEK

case Post-0| Complications Treat
(CEVYS)
1

Case #1 D. «fluid between 2 events:

(BIE=EngY recipient and donor | 1.air bubble in AC
2.corneal incision/draining fluid/
air bubble in AC

Case #3 L 1 dislocation of the PLD | sreposition of the PLD/
(surgeon 1) air bubble in AC
5 1

Case #8 uid between +IOP: medication
(Gurgecni2) recipient and donor | «3 weeks post-op corneal incision/
«|OP draining fluid
Case #9 L. «fluid between 1 days post-op: removal of the air
(HIELE) recipient and donor | bubble
+IOP, 3 vyegks post-op corneal incision/
draining fluid

PLD = Posterior Lamellar disc
AC = Anterior Chamber

Topographic astigmatism (D)

FS-DSEK vs PK
Topographic Astigmatism (D)

—-FS-DSEK PK

P =.314 (N = 10)

3 months 6 months

FS-DSEK vs PK
6 months postoperative

0.

Corneal Thickness

Mean thickness PLD 110 + 9




Corneal Thickness Conclusions (1)

Post-op Central | Post-op Central | Post-op Peripheral = The results of the in vitro study show:
Case corneal thickness | Posterior lamellae | Posterior Lamellae FS-DSEK is technically feasible
(1m) (um) (Hm)
mean + sd mean + sd mean + sd

by R E SRS
demonstrated:
- Alower refractive astigmatism (P = 0.029 & P = 0.044)
= Alower topographic cylinder (P = 0.047 & P = 0.022)
demonstrated:
= A lower Snellen BSCVA (P = 0.001 & P = 0.004)

Conclusions (2) Acknowledgements

= BCVA of FS-DSEK is limited by: * Dutch Lamellar Corneal Transplantation
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Results FS-DSEK

Follow | Pre-op Post-op
up BSCVA Refraction
(Snellen)

0
(0]
(0]
0
0

+3.25-1.75 x 95

+4.0-25x 75
+2.25-1.0x0
+4.0 -4.0 x 100

* Retinal/Macular disease




