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8 olgelol Gk ZaiIc), 28 F et A
H7H= Aok obraslekE2ked (Visante™
coherence tomography, Carl Zeiss Meditec, Inc., Dublin,
CA, USA)S o] gaflA zhat=z] @ Hulzle =519
Az 717 Eet 3 g 7“\}1}01] ofsf % 43(& &
1,3, 9, 187]9)2] Hok= obpusictaziol e Alasto]
Bofziets} oz SAS 2Ha%C, & 5 e
AN|3ES] 4o] =X)L ZulZx A& u] 7 (Confocal micro—
scopy, ConfoScan 4, Nidek, Inc., Freemont, CA, USA)2.
2 Ho|x 289 ZUhfTHESS 25 Adeln 104
—geo] 2ot AAW B o Wl GARe] o8l 5
o whet 4712] A& (Grade0—4) = Lo “ﬂ7}5}°°“:}-6 #
& g2 HA Fo] Z9HS Barron 1379 (Katena
products, Inc., Denville, NJ, USA) <o) &1 HAEX
o] A (IntralLase femtosecond laser, Abbotts Medical
Optics, Inc, Santa Ana, CA, USA)E H £/ 377 um,
ZE 8.7 mme Y8 HEAJ(Lamellar cut) S W&o}

anterior optical

JIN‘

AARE AA| ZHat £A Y oF 30-40%E
|, Fa A% F7 350 umZ 217 8.5 mm2| &<
+43-7](Katena products, Inc., Denville, NJ, USA) £
Pen AuEe wehlel Fojztel $ERE A
tH(Table 1). ojz}o A= L0t E & & S5 AW
3t Srojzbuto] A= Reverse Sinskey hook (Moria,
Inc., Doylestown, PA, USA)S o] &3}lo] glAm|ulS 8
mm A|E° =2 3FX|3}1l Descemet stripper (Moria, Inc.)
£ ol-gsto] dlamuks AW 2AF9] AE ko) A]
2.75 mmo| $HANE e 259 A4 fuke U
Ol FAA AMQlso] HQ3 AL e AL o]8-3)
W AT ol SRANE 5 mm A5 BN
713 10-0 YEow Fojzubue] g ekt 5 Uy
Al ol 2] Fekade HAskaL 10-0 YdEs ot
4 4 i AL, 100 IR 831 gl
37} Q1RO 2 B2 F o7

7 AAk

12 e

2 5
ffo

A)(Moria, Inc.)& o]&-3} ﬁ%—s}gﬁq ol A4l Yo ;11712
FYsto] FojziuhHo] grofziupeof a1 éﬂ = SRk
10-0 YAEoR SRarie Stelal B3 H7]H(Balanced

salt solution, Alcon Laboratories, Inc., Fort Worth, TX,
USA)S Aol I3 ¥ 42 vt 54 F 35L

SRS SJEll SHAUA| 21K 0.4% Gatifloxacin, Gatiflo™;
Handok Pharmaceuticals Co., Ltd, Seoul, Korea) ¥ Ag|2o|= ¢}
°K1% Rimexolone, Vexol®  Alcon Laboratories, Inc., Fort
Worth, TX, USA)& Helksich

2 at

o A2 58.27 + 16.9241%6H, 9ot

Table 1. The preoperative patient data, femtosecond LASER settings and follow-up periods

Age

Femtosecond laser setting BU

Patient Sex Diagnosis Operation (Full lamellar cut)
o0 Depth (um) Diameter (mm) Energy (uJ) (mon)
1 M 78 PBK FS-DSEK’ 360 8.7 2.0 24
2 M 69  Fuchs dystrophy FS-DSEK, CE IOL? 380 8.7 1.8 18
3 M 66 PBK FS-DSEK 380 8.7 1.8 24
4 M 49  ABK" FS-DSEK secondary IOL 400 8.7 1.8 24
5 M 46  Traumatic bullous keratopathy =~ FS-DSEK 390 8.7 1.8 18
6 M 59 PBK FS-DSEK 360 8.7 1.8 24
7 F 27  Fuchs dystrophy FS-DSEK 380 8.7 2.0 12
8 M 78 PBK FS-DSEK 380 8.7 1.8 18
9 M 68 PBK FS-DSEK 380 8.75 1.8 12
10 F 35  Fuchs dystrophy FS-DSEK 360 8.75 1.8 12
11 M 66 ACIOL® PBK FS-DSEK IOL exchange 380 8.7 2.0 12
Mean 58.27 377.3 8.7 1.85 18.00

'PBK = pseudophakic bullous keratopathy; 'FS-DSEK = femtosecond laser-assisted descemet’s stripping endothelial keratoplasty; ‘CEIOL
= cataract extraction with intraocular lens implantation; "ABK = aphakic bullous keratopathy; SACIOL = anterior chamber intraocular lens.
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Figure 1. The mean pre-operative and postoperative best corrected visual acuity (BCVA) expressed as the logarithm of the minimum
angle of resolution (logMAR) (A). The mean values of pre-operative and postoperative intraocular pressure measured by Tonopen (B).

(p<0.05).

Table 2. Patient’s preoperative and postoperative clinical data

Preoperative exam 3 months 6 months 12 months
Patient BCVA®  IOP'  Astig BCVA  IOP Astig BCVA IOP Astig  BCVA IOP Astig
(0ogMAR) (mmHg) (DY) (logMAR) (mmHg) (D) (IogMAR) mmHg) (D) (ogMAR) (mmHg) (D)
1 1.52 15 2.75 0.52 14 2.25 0.70 11 NA 0.80 11 3.12
2 1.00 16 4.5 0.70 18 NA 0.70 12 NA 0.80 14 1.75
3 2.20 16 1.75 0.52 12 0.5 0.49 13 NA 0.52 34 1
4 0.80 21 1.5 1.00 20 0 1.15 19 NA 1.30 20.5 NA
5 2.30 19 2.5 0.49 17 2.5 NA NA NA NA NA NA
6 2.20 17 2.6 0.90 18 0 1.00 17 2 0.70 19 1.37
7 0.70 18 1 0.10 12 1 0.70 13 NA 0.52 11 0.25
8 0.52 18 NA 1.52 15 NA 1.00 20 0.5 0.90 22 1.75
9 1.00 11 NA 0.80 17.5 NA 0.70 20 0.75 0.70 22 NA
10 1.52 17 1 0.80 19 NA 0.49 17 1.5 NA NA NA
11 1.52 16 NA 1.52 40 2 1.52 22 NA 1.52 20 NA
"BCVA = best corrected visual acuity; "IOP = intraocular pressure; iAstig = astigmatism; D = diopters.
www ophthalmology.org 681
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Table 3. Postoperative complications and management for each case

Case Complication Time Management
2 Graft dehiscence POD2 Air injection & reposition
Rejection PO12 mon SC” dexamethasone injection
Rejection PO18 mon SC dexamethasone injection
3 1OP' PO2 wk IOP lowering agents
Interface opacity PO2 wk Frequent topical steroids
Rejection PO5.5 mon SC dexamethasone injection
4 Uneven donor corneal thickness PO1 mon Observation
1(0) PO1 mon A/C* tapping, IOP lowering agents
Rejection PO2 mon SC dexamethasone inj, v* methylprednisolone
5 103 POD1 IOP lowering agents
Graft dehiscence POD3 Air injection
6 1(0) PO1 mon IOP lowering agents
Corectopia PO24 mon Observation
7 Interface opacity PO3 wk Frequent topical steroids
8 Interface opacity PO2 wk Observation
() PO2 wk IOP lowering agents
Diftuse interface opacity PO9 mon Frequent topical steroids
9 1IOoP PO2 mon IOP lowering agents
10 Anterior uveitis PO1 mon A/C irrigation
Graft dehiscence PO1 mon Air injection
Interface opacity PO3 mon Frequent topical steroids
11 Graft dehiscence PO1 wk Alr injection

'SC = subconjunctival; IoP =

900.00
800,00
700.00
600.00

500.00

(um)

400.00
300.00
200.00

100.00

increased intraocular pressure; *A/C = anterior chamber; v =

B Donor
W Recipient

0.00

Preop Postop 1

T T
Postop 3 Postop 9 Postop 18 (mon)

Figure 2. The recipient’s corneal thickness and the donor disc
at the vertex.

o 0] Bl 19rA: SR

\]
w
&
)
IS
H-

82.48 umelAl & & 17§de] 594.
69.79 um, 371l 529.50 + 35.92 um, 97§ Le] 500.6

+ 42.09 pum, 18759 546.50 + 108.89 umo|JaL, &

Al ZHEElE & $ 1709 221.60 + 40.24 um, 37H¥
of 196.55 + 112.79 um, 97]¥€o] 211.16 + 122.80 um,
187)of 183.75 + 189.25 yma EA|H o2 905z =
AUA sk FAIE B oFTH(p>0.05, repeated—

intravenous.

ANOVA, Fig. 2). & ¥ 367190l ZJat ek WA
l:}zzl-o:loﬂ/q 71—111- 24z4 Hg]. u] ]g‘: 2

o o Zotels] £ Sol PR A 3
I RS

(Table 4). E3t, Z* ht eSS EY S S s
wo| 22 9 F2hd gl AR 49 3 oA 9
A e A Herd = Al Ay EE F 24 25,
10, 1104 Fofzufae] E2|5 st A

2 o,
o Ol
2L
BZR
—
—
O
[~
ofN ol
N
A3
=
152
= ©
H
=
pﬁ
N
-
i

7t
= ] EJ—}OP‘I] Zﬂo] =R o2 et wot
=7 -Er’iioﬂ% Xh:P*o‘}X] okoro} o ZHhjjuZss
< T 17]9ef 1598 + 742/mm 671 957 + 532/mm’ ,
127]<of] 948 + 1112/mm*& Aee =418 59, 18
Lol &A= 10t A= 423 + 117/mm’2 - e 7+
A Z=E B cHFig. 4). Tgh A4 ZHate] vls) &
o—40] Zat AAH ZeH(donor—recipient interface
haziness) AE7} thefsl Ax 2 271 AZA(Gradel—4)E&
S 4= 9llom upx]dl Aol Gradelo] 3%H27%),
Grade20] 4¢H36%), Grade3o| 3¢H27%), Gradedo] 1<t

682 www_ophthalmology.org



- 22 9 : flAnaste] AoYSE 0jAls HI-

Table 4. The thickness of donor disc measured at vertex and 2 mm/3.5 mm at nasal and temporal side

The thickness of donor disc (um)

Patient Vertex Temporal 2 mm Nasal 2 mm Temporal 3.5 mm Nasal 3.5 mm Exam period (mon)
1 147 142 211 156 150 5
2 168 135 151 153 121 4
3 130 124 219 185 265 6
4 417 286 239 208 200 6
5 147 143 285 177 418 4
6 163 200 227 189 260 3
7 245 180 299 268 289 3
8 147 202 155 354 183 3
9 246 214 271 310 356 4
10 147 177 179 242 242 3
11 246 249 244 285 285 6

Figure 3. Slit lamp photograph after air injection into the anterior chamber of patient 6 showing corneal edema and previous stromal
puncture sites (A). The high resolution anterior segment optical coherence tomography showed that interface space still remained
in this patient (B). Slit lamp photograph of patient 7 showing the white interface opacity between the recipient’s cornea and the donor
disc (C). The anterior segment OCT of the same patient showed the thickness at the vertex and at 2.0 mm and 3.5 mm on each side
of the vertex (D). The high resolution anterior segment optical coherence tomography of patient 5 showed thickened posterior cor-
neal disc center which was suspected to be caused by the donor disc being cut unevenly at the time of operation (E).

(9%) o190tk ol= AlEak= Addol ¢l o™ (Spearman’s i =t
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Table 5. The grading of donor-recipient stromal interface haze, other interface findings, and best-corrected visual acuity in all patients

Patient PostDSEK (mon) Donor-recipient stromal interface Other findings BCVA® (logMART)

1 3 3 Mild birefringent bodies 0.52

12 4 Mild birefringent bodies 0.80

2 1 2 Mild birefringent bodies 0.70

8 1 Mild birefringent bodies 0.80

3 2 4 Severe birefringent bodies 0.90

9 2 Mild birefringent bodies 0.52

4 6 1 No birefringent bodies 1.15

12 1 Mild birefringent bodies 1.30

5 2 3 Mild birefringent bodies 1.30

20 3 Mild birefringent bodies 1.30

6 1 2 Mild birefringent bodies 1.52

18 2 Moderate birefringent bodies 0.90

7 3 2 Mild birefringent bodies 0.10

18 2 Mild birefringent bodies 0.30

8 3 4 Severe birefringent bodies 1.52

9 3 Moderate birefringent bodies 1.00

9 1 4 Severe birefringent bodies 1.00

3 2 Moderate birefringent bodies 0.80

10 1 3 Mild birefringent bodies 1.52
2 3 Moderate birefringent bodies 1.0

11 1 3 Moderate birefringent bodies 1.30

3 1 Mild birefringent bodies 1.52

"BCVA = best corrected visual acuity; TogMAR = logarithm of the minimum angle of resolution.
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Figure 5. The grading of donor-recipient stromal interface haziness: Grade 1 (very mild haze) (A), Grade 2 (mild haze) (B), Grade
3 (moderate haze) (C), and Grade 4 (severe haze) (D).
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=ABSTRACT=

Long-term Clinical Outcomes of Femtosecond LASER-Assisted
Descemet’s Stripping Endothelial Keratoplasty

Byung Gil Moon, MD, Jae Hyung Kim, MD, Joo Eun Lee, MD, Myoung Joon Kim, MD,
Jae Yong Kim, MD, PhD, Hungwon Tchah, MD, PhD

Department of Ophthalmology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: To evaluate the long-term clinical outcomes of femtosecond LASER-assisted Descemet’s stripping endothelial
keratoplasty (DSEK).

Methods: The clinical results of endothelial keratopathy from 11 consecutive patients who were followed up for at least 12
months after femtosecond LASER-assisted DSEK were retrospectively analyzed. The best corrected visual acuities
(BCVA), manifest refractions, intraocular pressures, and perioperative complications were evaluated preoperatively and
up to 24 months after the femtosecond LASER-assisted DSEK.

Results: The average follow-up period was 18 months. Postoperative visual acuity had significantly improved from 1.26
(logMAR) to 0.80 (logMAR) at 3 months (p < 0.05) and this change was maintained during postoperative follow-up. All eyes
underwent successful transplantation and the donor discs were well-attached. The mean endothelial cell density continued
to decrease during the follow-up period. The donor-recipient stromal interface was the area where varying degree of
haziness and birefringent particles were found.

Conclusions: The femtosecond LASER-assisted DSEK was effective in creating an endothelial donor disc which resulted
in rapid visual recovery and low surgically-induced astigmatism. However, the operation caused rapid decrease in
endothelial cell density which requires continuing further consideration by the physician.

J Korean Ophthalmol Soc 2011;52(6):679-689

Key Words: Anterior segment optical coherent tomography, Confocal microscopy, Femtosecond LASER-assisted
Descetmet’s stripping endothelial keratoplasty

Address reprint requests to Hungwon Tchah, MD, PhD

Department of Ophthalmology, Asan Medical Center

#388-1 Pungnap 2-dong, Songpa-gu, Seoul 138-736, Korea

Tel: 82-2-3010-3680, Fax: 82-2-470-6440, E-mail: hwtchah@amc.seoul.kr

vww_ophthalmology.org 689




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


