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Endothelial keratoplasty: DSEK/DSAEK or DMEK - the thinner

the better?
Isabel Dapena®®, Lisanne Ham®® and Gerrit R.J. Melles®P°  cunen opinion in opninaimoiosy
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Comparison of Central Corneal Graft Thickness to Visual
Acuity Outcomes in Endothelial Keratoplasty

Kristiana D. Neff, MD,* Joseph M. Biber, MD,¥[ and Edward J. Holland, MD7 [

Cornea 2001:31

AS-0OCT in thin EK patient.

Purpose: To evaluate visual acuity outcomes after endothelial
keratoplasty (EK) and descnbe the relationship to postoperative

central corneal graft thickness as measured by anterior segment
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Why an ultrathin DSAEK?

Donor insertion

r Results and Anterior Segment Optical VisanteOCT
Coherence Tomography Findings of Descemet AU SEHCHT IS
Stripping Automated Endothelial Keratoplasty 5
Combined With Phacoemulsification

SIW Version 20.1.88 Patient ID:  Gender. Unknown
High Res. Comeal
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CT visante evaluation

o ANTERIOR CHAMBER OCT ADAPTOR TO ASSESS INTACT AND PRE-CUT EYE BANK
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One-Year Results and Anterior Segment Optical
Coherence Tomography Findings of Descemet
Stripping Automated Endothelial Keratoplasty
Combined With Phacoemulsification







Visante"OCT

ANTERIOR SEGMENT IMAGING
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Effect of Incision Width on Graft Survival and Endothelial
Cell Loss After Descemet Stripping Automated
Endothelial Keratoplasty

Marianne O. Price, PhD,*7 Maria Bidros, MD,; Mark Gorovoy, MD,§ Francis W. Price, Jr, MD,*¥
Beth A. Beneiz, CRA, MA,[ Harry J Menegay, PhD,[ Sara M. Debanne, PhD, Y
and Jonathan H. Lass, MDJY

Cornea 20010;20:523-527

Purpose: To assess the effect of incision width (5.0 and 3.2 mm) Despite these limitations, given the significant and

on graft survival and endothelial cell loss 6 months and 1 year after greater than 10% difference in endothelial cell loss between

Descemet stripping automated endothelial keratoplasty (DSAEK). the groups at both 6- and l?—ttmn.rh postoperative time points,
we feel confident that the use of a 5.0-mm incision width is
associated with significantly lower 6- and [ 2-month endothe-
lial cell loss than the use of a smaller 3.2-mm incision width

Conclusions: One year after DSAEK, overall graft success was for forceps insertion of folded DSAEK grafts. Despite this

comparable for the 2 groups; however, the 5.0-mm incision width difference in cell loss, the early I-year graft survival rates were

resulted in substantially lower endothelial cell loss at 6 and 12 months. I:nmpnr.nh]c, and  thus, ﬂdd"’_”“?‘]_ follow-up is needed to
determine whether the larger incision has an advantage owver
the smaller incision in terms of long-term graft survival.

TABLE 3. Endothelial Cell Density and Cell Loss for DSAEK Performed at 2 Sites
ECD {Cells mm) Site A, Mean (SD) M. Eves Site B, Mean (S5D) Mo, Eves
Baseline 2780 (294) £ 2780 (311) 103
6 11 2050 (578) 55 1650 (618)
12 im0 1940 (570) : 1580 (635)
Endothelial Cell Loss (%) Mean (SD) (Maximum Loss) Mean (SD) (Maximum Loss)
(Minmum Loss) (Minimum Loss)
27 (20) (—=a7a) (+23%) i 40 (22) (—=81%) {—1%%)
31 (19) (=T0P%) (+25%) 45 44 (22) (= B0%%) (+4%%)




Results BCVA ( Snellen |

All our patients (31) improved the visual acuity at the end of the follow-up

Pre-op BCVA

Mean BCVA 0,25+ 0,2
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Post- op BCVA
6 months fw 0,65 £ 0,2 (31 cases)

Yl
12 months fw 0,65 £ 0,23 (31 cases) [ﬂn Ioss /ll

6

12 months fw excluding comorbidity 0,67 = 0,22 (25 cases)

At 6 months after surgery, BCVA was improved in all eyes (100%).
At 12 months a further improvement has been recorded excluding comorbidity.
In 7/31 (22,6%) patients 1,0 BCVA was reached at 12 months.



WK DSAEK:
Gold standard

Descemet stripping automatedl EK is currently the most widely used method
for.endothelial transplantation i ce. Clin Experi




FSL deep stromal dissections:
DSAEK /lenticule creation

500 Khz FSL - 450 microns depth
g9.00 MM diameter




OCT imaging of the cornea to calculate dissection profiles

i " ) 0.20 mm

e emE——

Unpublished data: Mastropasqua L,
Nubile M, Pocobelli A, Tan DT

More predictable PLD thickness
And regular profile in the periphery

In ES L dissections:



FSL deep stromal dissections:
Ultra-thin DSAEK lenticule creation




Ultra-thin

FSL - DSEK

a) AS-OCT average pachymetry
of donor cornea:
650 microns

O pm 0 pm . ! !
BB UM B5Opm gpm o DM gy
848 pm 986 W53 g

h) AS-OCT pachymetry
Of posterior residual stroma after:
550 microns FSL dissection
75 microns in AC

¢) AS-OCT pachymetry
. sterior residual stromaafter:
Unpublished data: Pocobelli A, Mastropasqua L, ;;- 550/microns FSL dissection
Nuhile M, Tan DT 100 microns free



Ultra-thin FSL - DSEK
e

linical example: Mlassive corneal oedema

due to toxic anterior segment syndrome

a) OCT pachymetry
of preop cornea:
910 microns

| b) OCT pachymetry
R host cornea

. PLD

=| 120 pm at 48 hours

c) OCT pachymetry
' = host cornea
g PLD

B 55 um at 2 weeks

(3N



Litterature review on FSL - DSEK

[

30 KhZ ChengYY Transplantation
2009

30 KhZ ChengYY Arch Ophthal
2008

60 Khz Monterosso C Cornea 2011

Corneal and PLD thickness

comnea PLD
900
800

700 2 210
o 600 171 152 o
8 134
% 500
£
© 400
é 722
300 589
535
501
200 475 468
100
0
preop 7 15 30 60 90

Time (days)

36 20/70 65% 117
20 20/57 48% -
4 20/50 - 150

Mean + SD Range

ECD (cells/mm2)

2630+ 131
1255+ 344
1206 £+ 361
1192 + 327
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894-1530
802-1466

Donor
1 Mo
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Endothelial cell loss

6 mo vs donor (%)



Interface quality of endothelial keratoplasty buttons
obtained with optimised femtosecond laser settings

. T . 2 . % - . 14
Antoine Rousseau,’ Abdelkader Bensalem,” Virginie Garnier,” Michéle Savoldelli,'*
Jean-Jacques Sara;:mus:s:i,"E Gilles Renard.® Jean-Louis Bourges®

60 kHz single path 150 I:Hz-:lnle Pn‘h 60 kHz doubde a'rh 150 kHz double path e T 11.:r_'| kHz double la '1::1.1 g
_ Ll itdal - =l e

Figure 3 Interfaces created with an Intralase femtosecond Laser and observed by SEM after various full lamellar cut profiles. After a full lamellar cut
set with a single path and a posterior side cut ingroup 1 (A, & aa) and 2 B, b; bb), the endothelial lenticule displayed marked central and peripheral
collagen irregularities owing to adherences |a; arrowheads) associated with sparse hollows (& white arrows) or straight crossing lines (b; white
arrows). After a double path procedure in groups 3 (C, ¢, cc) and 4 (D, d, dd), collagen irregularities, although still visible in the central area of the
lenticule (c and d; arrowheads), were less marked in group 4 (d) compared with group 3(c). After two successive cuts in group 5, energy set either at
2.411.4 puJ (E, &, ee) or at 2.1/0.9 wd (F, f, ff), both the mid-stromal interface (ee, ff) and the posterior stromal interface of the lenticule were smooth
and free of irregularities (e, fl. The lenticule intefaces were smoother when created with 0.9 pJd (f) than with 1.4 pud (e).




“Ultrathin” DSAEK Tissue Prepared With a Low-Pulse
Energy, High-Frequency Femtosecond Laser

Pauwl M. Phillips, MD.,* Louis J. Phillips, OD,* Hisham A. Saad, MD,T Mark A. Terrv, MD, [y
Donna B. Stolz, PhD,¥ Christopher Stoeger, CEBT,$ Jonathan Franks, PhD, ¥
and David Davis-Boozer, MPH?{

Cormea 2002

Conelusions: Ultrathin tissue for Descemet swripping automated

endothelial keratoplasty can be safely prepared with minimal

lial cell dan a low—pulse energy, high-frequency

. aser; however, the resulting sromal surface quality

a tissue thickness of approximately =70 pwm. Five corneas served [l may not be optimal with this technique.
as an uncut comparison group. Vital dye staining and computer

In conclusion, the use of the LPEHF laser to create
ultrathin DSAEK tissue holds promise, as seen in our study,
that _this laser can reliably create ultrathin DSAEK tissue
without causing sienificant damage to the delicate endothe-
lium. Modification of energy settings and cutting technigques
may improve the final stromal bed quality, which should be
the focus of future studies.

FIGURE 2. 5EM Im-xr-rnagnificali on
(x12) postlaser images demonstrat-
ing an example of a generally
smooth bed (cornea F) as compared
with a rougher bed with character-
istic concentric ring (arrows) forma-

tion (cornea G). Tmm W49 ; 2 Tmm WD 493




Do we have advantages with FSL EK (Ultra-thin)?

DDE:lmm 0.21 mm

DSEK procedure with Predictable PLD thickness Costsl |

Endothelial count?

llore physiological postop morphology/thickness  complications rate?
Alternative £, DIEKS(?) Visual results?



Fconomic Evaluation of Endothelial Keratoplasty
Techniques and Penetrating Keratoplasty in The
Netherlands

FRANK LHM. VAN DEN BIGGELAAR, YANNY Y.¥Y. CHENG, RUDY M.M.A. NUIJTS, JAN 5.A.G. SCHOUTEN,
ROBERT-JAN WIJDH, ELISABETH PELS, HUGO VAN CLEYNENBREUGEL, CATHARINA A. EGGINK,
WILHELMINA ). RIINEVELD, AND CARMEN D. DIRKSEN

# PURPOSE: To evaluate cost-effectiveness of penetrating
keratoplasty (PE), femtosecond laser-assisted Descemet
stripping endothelial keratoplasty (FS-DSEK), and De-

scemet  stripping  auwtomated endothelial  keratoplasey

(DSAEK).

muﬂmgmpamiiﬂhand_ﬂiﬁliiﬂib

the other hand, ws 1

resulting in an ICER of E4'-:'|'5 LU"-{EE'--'-'“':I per Cll'l'lltz-l“‘r
improved patient. [t depends on the threshaold value for
cost-eftectiveness whether DSAEK or PE is the pre-
ferred technique. Within a broad ranpe of threshald
values hoth DSAEK and PE might be cost-effective.

HD".’."L“-"L‘[’, FID:.‘FIH.I.'i.TI.ﬂ lﬂ.l'l'ltl.l.i.-'ll.’ tl.'i-'l.l'l.b'l'll.a.-ll'l.l' l‘lLLl'l'l_'l'I.'l.‘_-'»- in a

national cornea bank can significantly lower the costs
per patient in the DSAEK proup, which could improve
the cost-effectiveness of DSAEE and could lower the
uncertainty around the [CER= Studies with a longer

Am ] Ophthalmo

Frobability cost-effective

Costellectiveness threshold

FIGURE. Cost-effectiveness acceptability curves for the incre-
mental costs per clinically improved patient for penetrating
keratoplasty (PK), femtosecond laser—assisted Descemet strip-
ping endothelial keratoplasty (FS-DSEK), and Descemet strip-
ping automated endothelial keratoplasty (DSAEK). The curve
shows the probability (vertical axis) of which technique is
cost-etfective over a range of values for the maximum accept-
able ceiling ratio (horizontal axis).

2012




Technical Guidelines for Ocular Tissue

Document (TGOT)

Revision 5 (draft)

& / Page 2 0f 9
EEBA Operative from tbh.c.

2 PROCESSING AND STORAGE OF CORNEAL TISSUE.

2.1 General.

e Use only reagents and materials from suppliers that meet the documented
requirements and specifications approved by the Responsible Person / Medical
Director. CE/pharmacopeia-labelled materials/chemicals are recommended.

All procedures must be documented in SOPs, including method and dates for
decontamination, endothelial evaluation and microbiological testing of the tissue.
Time point is documented if necessary.

I . . . Lo . L icle/CEL :
wwhich the cormeal ti audllebepragessed should be defined and monitored
(usually class A in class D background).
Considering that:
* post-mortem eye tissue is generally contaminated,
the amount of remaining contaminating microbes is dependent on pre-
storage decontamination procedures, antibiotics during storage, and storage
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Unpublished data A.Pocobelli, R. Colabelli, P. Ducoli, L. Pannarale
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AS-OCT assessment of cornea and PLD thickness
And BCVA over time after ultra-thin FSL DSEK

Corneal and PLD thickness

cornea PLD

Micrometers

15 30

Time (days)







CONCLUSIONS

1. The standardized de-swelling procedure has allowed us to minimize variability of precut
tissue central thickness.

2. Arelatively thin graft (160 + 30 um) at the time of keratoplasty may offer better handling
characteristics with less manipulation and faster apposition to the host cornea.

3. Larger and longer-term studies may be required to evaluate how graft thickness may
influence the outcome and complications in DSAEK surgery




SEM picture of human corneal interface after the fs laser cut

Low laser energy High laser energy
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Pictures were kindly provided by

AL.CHI.MI.A.S.R.L. and Dr. M. Rossi, Ophthalmology Department, Busto Arsizio Hospital, Italy
ALCHIMIA




Ultra-thin

FSL - DSEK

a) AS-OCT average pachymetry
of donor cornea:
650 microns

O pm 0 pm . ! !
BB UM B5Opm gpm o DM gy
848 pm 986 W53 g

h) AS-OCT pachymetry
Of posterior residual stroma after:
550 microns FSL dissection
75 microns in AC

¢) AS-OCT pachymetry
. sterior residual stromaafter:
Unpublished data: Pocobelli A, Mastropasqua L, ;;- 550/microns FSL dissection
Nuhile M, Tan DT 100 microns free



Ultra-thin
FSL - DSEK

a) AS-OCT average pachymetry
'= of preop cornea:

740 microns

b) AS-OCT pachymetry
Of host cornea

and posterior lenticule

120 microns at 48 hours

1.43 mm

c) AS-OCT pachymetry
Of host cornea
and posterior lenticule
55 micrens &t 2 weelks

Unpublished data: Pocobelli A, Mastropasqua L,
Nubile M, Tan DT



Upcoming future

Microkeratome
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ANTERIOR SEGMENT IMA

SAN Version 201,88 PatientID: Gender: Unknown  Age: 0
—~ ~ i FaTiny
e’ A
o

High Res. Corneal

= - = TN
o8| NS BS8l (oo )~ (<)
o 1800

Femtolaser

Visante'OC

ANTERIOR T IMAGING

SN Version: 20188 Patient I Gender: Unknown  Age:

Arterior Segment Single

1a0*

012 mrn 014mm .

018 mm

012Zmm 042 mm

| "!IIM&M




Conclusions

A de-swelling of the tissue before the cut allows consistent
preparation of ultra-thin PLD for DSAEK with a
standardized procedure

Ultra-thin tissues can be utilized with both the Macaluso
THIN-DSAEK Inserter and the Tan Endoglide without
damaging the endothelium

The Macaluso THIN-DSAEK Inserter combined with ultra-
thin PLD gives the surgical advantage of a smaller incision
(3.2-3.5mm)

More corneas have to be treated to confirm the statistical
significance of the present observations

i petter



7 DAYS FOLLOW-UP visante'ocT

ANTERIOR SEGMENT IMAGING

=0 Version: 201858 Patient 1D Gender Female  Age: 85
High Res. Cormeal
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1 menth AU Visante"OCT

ANTERIOR SEGMENT IMAGING

densiti joaBuleimm®
Conta Cellula [cedule/mm?]

Mormale: 1621 - 3145 [cellule/mm?]

Polimegalsms

Mormale: < 30 %

Visante'OCT

ANTERIOR SEGMENT IMAGING

Conla Cellule [eal

Momale: 1618 - 3141 [celulaimm?

Polimagalismo

Nomale: < 30 %




1 month fellow=up
BCVA: 0.7 ( thin group )

Visante"OCT

ANTERIOR SEGMENT IMAGING

S Wersion 200188 Patient ID:
High Res. Corneal
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Low laser energy High laser energy

Pictures were kindly provided by
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Upcoming future

Microkeratome
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Visante"OCT

ANTERIOR SEGMENT IMAGING
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1am
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Is it possible to reduce the donor corneal
thickness before the microkeratome cut ?

Eusol-C Thin-C Thin-C
after 5 days at 4°C after 4 hours at 4°C after 24 hours at 4°C

(AL.CHI.MI.A. Srl)
Proprietary blend

of High and Low M.W. dextrans

For tissues stored at 4°C
wiith an Intact eplthelivm

Tissue wastage:

De-Swelling plot of Donor Corneas stored in Thin-C at 4°C ( first stored for 5,4 days in Eusol-C )

504

Time Course ( hours )
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