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Figure 1. Diagram of the 6-mm Artisan lens (Ophtec BV,
Groningen, Netherlands) with relevant dimensions. The
haptics lie in the pupillary planes, whereas the optic vaults
anterior to the pupil to prevent iris chafing.

CHAST} e

20039 11¥€5E20053 5€71A TAlE S|4
SMJA=E AU A} T 271K Ao HUH
2779 46%Hs Uz HgFHoz Ayt v
184 ol el H 19 o) 87 = 4}
T, DAEFTE g =AY AT gkof gl
ghdlo] E7FsstAY ERlo] Ydd AT & A
T, 18 5o HAAZ ] JAY, TALSE A
48R 9 BT 59 Aol e Ag, A
W Z1o]7} 3.0 mm ©]3kRl A5, WU, gty =
W, zeetd SRk oy, ZehfjlAlzdErE 2000
cells/mm? W¥H1 73-9E tiatell A A|latgch.

BE BN & ol HEE, U lE 2 Ho)
WA, A4 2 FAvp)A Mot T A AL deb
E4AL AL, AEATA AAN AHAEE A
AL, NF5HAL HAZAL, AzlolE5 S AldskTt

e QEJAF A= (Artisan, Ophtec, Groningen,
Netherland)= 270¢] AR F7}F Sadel| A8k, F
= 0.69 mm A= FEO 2 wolgle] Fao] 34

204 Myopia 6 mm

Figure 2. Critical distance (S). At least, more than 1 mmis
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Figure 3. Center method in calculating endothelial cell
density. After 100 cell dotting, endothelial cell density is
calculated automatically.
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Table 1. Patient characteristics

Measurement (n=46) MeantSD Range

Coefficient variation (%) 34.32+3.95 26.0~46.0
Hexagonal frequency (%) 58.22+8.66 30.7~66.8
ACD (mm) 3.77£0.21 3.20~4.16
IOL power (D) -11.18#381  -5.0~-22.0
Critical Distance (mm) 1.72+0.17 1.13~2.02

ACD=anterior chamber depth; IOL=intraocular lens;
D=diopters; SD=standard deviation.
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Table 2. Endothelia cell density (ECD) changes

ECD  Changes from Baseline (%) P-value
Pre-operation 2923+257

1st month  2885+312 -0.71 0.453
3rd month 28884260 -0.88 0.320
6th month ~ 2908+275 -0.70 0.239
12th month  2921+296 -0.64 0.474
24th month 28544254 -2.34 0.004'
" P<0.05.
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Figure 4. Endothelial cell density changes at two-year
follow-up.



Table 3. Morphologic changes of endothelial cells, Coefficient
variation (CV) in cell area

— oh ot ot

Changes from Baseline

Ccv % P-value
1st month  0.342+0.034 0.11 0.945
3rd month  0.334+0.032 -0.33 0.880
6th month  0.329+0.040 -3.83 0.091
12th month  0.326+0.031 -4.94 0.005
24th month  0.338+0.043 -1.58 0.453
" P<0.05.
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Table 4. Morphologic changes of endothelia cells; Frequency

of hexagons (6A)
6A (%) Changes from Baseline (%) P-value
1st month 57.8+7.8 -0.7 0.647
3rd month 59.7+9.2 +2.26 0.330
6th month  59.648.1 +1.97 0.336
12th month 60.1+6.6 +0.91 0.663
24th month 58.8+8.1 +0.93 0.600
FEE A &5 1Y 3L, 671, 1270, 2470
ol Z+7+ 0.343, 0. 342 0. 334 0.329, 0.326,
0.338 ojglem 1271€Aol= Fos 248 HYS
LH(P<0.05) & Al7lell= «lﬂ] A= WSS HolA
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Figure 5. Morphologic changes in coefficient variation (CV) and frequency (6A) of hexagons (%) at two-year follow-up.

5

T T T T
100 200 300 400

ECD change

T T
500 600

ACD
42 -
°
.
40+ e & ®
o o ® L1 [ s ®
° - ® -
38+ . a® L ) —— -
2 ¥ ®
o N
36 ] e :
% ®
(] ®
34 » o
32+ ®
30+
. ]
28]
T T T T T T T T T
-200 -100 0 100 200 300 400 500 600
ECD change

Figure 6. Scatter plot showing the relationship between anterior chamber depth (ACD) and endothelial cell density chage (ECD
change) after 24months and between diopter of intraocular lens (IOL) and endothelia cell density change (ECD change) after 24 months.

233



—xeN 9

=

py ]

02

Ofot

il

A FUTHP0.0 )(Table 4)(Fig. 5).
= A A 2ol & F 24714 A 7‘”“4%»]*%2 el
& Abolddle #o3 FEdAE EOW ko
(P=0.30) Al &2 Aer8A = & 5 24704
A e IAE D Abolo e ofr] 9l= ”J& AS
HolA gskth(P=0.23) (Fig. 6).
i =

A AlEaAe] sols fEAAE e
14 AAG el we g AR A b=
TALA A=} k. SRz S Y
N2 7PsAdel wall? B8R} 2o} centrationol
oe 24,0 SEA LH% o} opy=U T S o
e Sol Hasa %D} PAAANzE a3

= 48 AHol doy 7% MsAZ &4 pupil
1718 iﬂ] 7]_ 1__1:|}\] 1819 o]_TL/\

£
— -

ovalization,
AA AYY 5 = ] I Ut

A %—’Fxﬁﬂomﬁi £ Worst-Fechnerd
ofs) = A=, 1987TARE 1991 Atolof A4t
H 1AY dze Sdo] 25 253 JH (biconcave
type)elold E58 A= FIt UM Exe &4&
“LO] F= o= gyt ol& Besty] 93] 4
L EE3ly JHe 253 (convex—concave type)
o] Qhljl =} Zbehy o) Alelo] ARlE WEE
A YHEFS 2o)EE TR 241G %:XH’WO}LH
A= (Fig. De A= dg 2ola 9o a57 <t
A B B IAEFHSo] Huy gl 10202

e oA Ee 47| de) wag Abold] T Al
HA| o] 2Pz o] 2Hg-0 7 Ztute]

9] AAES FA4t

FRE fFAC F2A9 9ES st Aok 28U Al
gE FA TR Qs Feolu o, A¥ It T
o Aoz YA EY £4o] Jojuy Wrr} i
so] gejol 7l Aol A2 & Aot FFHAL
WA=} 1E2A8te] AlgmAel vl FapAel u
o]l ehAlR @ ARk 50} WAzl o FF
& FEAZF A&l 7 S-esior & Hiol it

A LGt A=T} 7‘“‘14Mﬂli‘?=lE°ﬂ R R

2t

aFoll sl W :r“: o] oy A4AE mith 1
A7} @8t EFS F 3tk Menezo et al®$t
Benedetti et al*'= & % 293 4.7%, 593 9%
o] Zhak Yo A Ee] &£alo] BFAEL BustHT. Lee
et al®e] ©r|wsle] B3 T AFHE & F 17H
‘?14_7}‘]1 4.69%° WIAEZALE TdxsGor U

zol ¥ oFos Ay A Holrt 0*24—%
Bo| dojdtian 3tATh Bud027-4 multicenter

234

of L

iz

ol
=

ot

I

| Ml

H
rE

249 1 s3) —

|

studydlde1d st 7 1%7} 229 % 33z o
0.7%2] AR 488 B3l Pop and Payette28
o] FDA a7, Asano-Kato et al?’9] E%<1d] 3
oA 9] AFe BT 2d7te] AH@FeA on] =
7”\7} 3k, 20019 Landesz et al?le W3 A)

F7F 239 Utk Haskglal = oE AT

]/HE 10947t 3.62% A= /BWV—LO_E =713k a 8f
Atk oW 8]9] AT ®E 127497ke] A B2

717t B9t i ElM| 2] 7482k 0.64%, P>0.05%)<
EAAo R ouy} gl A& Yo} Pop, Asano-Kato
9 AFAHet IX|sk= 2HE HATk. ey 2470
4 3o YIAELE 48 2.34%E EAZHoR
oot A WM EEEE EYARE Al 7
28 0.6%0 wl8) ZA zo|7k YA ek Aot
oly gt Av= oM EZUE Wl gk F7| &< #
Zo] e AS AAetE Ao g AZ4ET Benedetti
et al”e HZ AFelA 29 F WA EZAE0]
4.7% A1 718 & Hilso] ojrt; £2] & 2
T AES B vEiN e AREY AT ERO
™ Tﬂ‘%ﬁ}"ﬂ/ﬂ 2¥7F A #FS NS M A
o] A5E AFsted o A9 gn7t Y& Ao=E
/\gﬂﬂr,].

AzAA o AlFE AEY Z7]8 ek
el AREA A 2dE o=
Fo]al gkek o] FX|7}F O A|&A
ol V| AR &

-

l‘

oL
o
b1

H-{ o
x> o
el 2
ro

o wx (&

B b

Sl
& g 5248 A
2ok ok @Ei UeEllE A8 94 Zt
AELEob= SHZQ WFEA AlEHR WA
= gulg #Alel k! 19989l Menezo et
al®¢] o ;1;011 oot 4d 5 AL WA ER A
(13.42% )Wk ozt & & 67 dAidle 243
A 83} H]i‘?ﬂxﬂ“ﬂo]ﬂ]—r 5 FETARI AT 9
g FEOE UEETE 29 F AY B R FHS
Q1 3| &o] o]Fo|A= AL HustHA o] W7
AEY W3} A=A o) EARTE 4 5 &4
A% AYS AT &9tk Benedetti et al™
T 20079 AFelA e F 5 SAFMEE
EA R AL R b Bt 715\-—% HEste Fe

F
R o
> rlo

-

4
e

i)

Aoy M ES] 23t gl FAhEE AL B
nehget. ols de ATEIN FAB B Aol E

AERAROATE 54 F B3 oivl g W)
BRA gebt, 124900 9308 fIF FEoz 3

a8ty 35 2748 ®Hilor SAFAEES 1N
4 o]F AlFto] XM“W TE Olﬁl‘iﬁ} o FoMAl=
23t l—% Cl
ki3



— CHotottst gl Xl A 49 & M 2 =

4 A%E B o & ¥ AU uake §
g ok aiz_ AA R et BdE S o
do] Wth= Menezo et al®e] 42 )

o u—% ZHQ%}‘}%E}. o1
sl A R e} Higo] Abolel

F A4BBA7E 9101 (p=0.30) o] 2
A9e 2. ol ojrlE & 01?7} a—% A

&o&m&
10X oe
ﬁﬁ-‘ri
moloé
T
o 2o M1 AY 4y

O:
tilo
1o o% )y it N orfr fo N ¥o koY

A AGA QgRoz AEh) oz 47
o B E AREE A% We AF4HA &
7} EL5E FA FAGA WAAEA B B
2 714 Aolghe S AT AFFHA =5t
WAL D% Aole] JRBAE BAGLOL

S A= BAHA ZFAITHP=0.23).
Zeh oA ZAAL] AEAAE Ao FFS vA=
Ao 7 AZE = Ho|=(Variation)”} ¢F 7% ©|W
ol 1 F At IR o, YA AR

ol& 7} <t A Y WA E U BTl 9gitia

gt} Y o3k AALAA 9] Wol = (Variation) 7 D%

AFelx et Zo] & F A EEErl 23]

7t A9 AR § S AR AgEr. of

Aol AFE nFIRH AT RPIMEZAAA grid

method ¥t} center method”} A @AJo] £ A1)

=7} Bk g8 gen® 2539 dotting®t} 753

9] dotting?l H A& AFAAE Ho] YA ELE

S0 ate] Aol a1 Aol & o= U

skt olwl A HE o d iR AFIES uhe)

3ted center methodE ©]€3te] 100719 dotS 1

3 A1A S E’io]ﬂ%— =gkt
AR FAWA AHgzo] PYE FAISHA

%'—iﬂixé?lﬂﬁﬂi e F FuEy 849 A

AHO|AFHEAIANELES & T 24ML7A #

W37t IAY & olddE R 038]H o &4

PSS Hth o9k 22 AE nigo g 2K

d

AN

o

i1 b 3o
fr o 2 2

20084 —

1) Heitzmann J, Binder PS, Kassar BS, Nordan LT. The
correction of high myopia using excimer laser. Arch
Ophthalmol 1993;111:1627-34.

2) Kim TG, Joo CK. 2 cases of cornea ectasia detected after
LASIK. J Korean Ophthalmol Soc 1999;40:846-9.

3) Geggel HS, Tdley AR. Delayed onset keratectasia following
laser in situkeratomileusis. J Cataract Refract Surg 1999;25:
582-6.

4) Holladay JT, Dudeja KR, Chang J. Functiona vision and
cornea changes after laser in situkeratomileusis determined by
contrast sensitivity, glare test and cornea topography. J
Cataract Refract Surg 1999;25:663-9.

5) Fechner PU. Iris claw lens (German).
Augenheilkd 1987;191:26-9.

6) Fechner PU, Worst JF. A new concave intraocular lens for the
correction of high myopia. European Journal of Implant and
Refractive Surgery 1989;1:41-3.

7) Fechner PU, Strobel J, Wichmann W. Correction of myopia by
implantation of a concave Worst-iris claw lens into phakic
eyes. Refract Corneal Surg 1991;7:286-98.

8) Landesz M, Worst JG, Siertsema JV, van Rij G. Correction of
high myopia with the Worst myopia claw intraocular lens. J
Refract Surg 1995;11:16-25.

9) Izak MG, lzak A. Inflanmatory reaction associated to Artisan
phakic refractive IOL implantation. In : Budo CJR, ed. The
ARTISAN Lens, 1st ed. Panama: Highlights of Ophthalmology,
2004; v. 1. chap. 14.

10) Maloney RK, Nguyen LH,John ME. Artisan phakic intraocular
lens for myopia. Short-term results of a prospective,
multicenter study. Ophthalmology 2002;109:1631-41.

11) Sanders DR, Doney K, Poco M, et al. United States food and
drug administration clinical trial of the implatable collamer
lens(ICL) for moderate to high myopia. Three-year follow-up.
Ophthalmology 2004;111:1683-92.

12) Sarikkola AU, Sen HN, Uusitdlo RJ, Laatikainen L. Traumatic
cataract and other adverse events with implantable contact lens.
J Cataract Refract Surg 2005;31:511-24.

13) Assetto V, Benedetti S, Pesando P. Collamer intraocular
contact lens to correct high myopia. J Cataract Refract Surg
1996;22:551-6.

14) Smallman D, Probst L, Rafuse PE. Pupillary block glaucoma
secondary to posterior chamber phakicintraocular lens
implantation for high myopia J Cataract Refract Surg
2004;30:905-7.

Klin  Monatshl

235



— M Q9

=

Ofot

il

15) Kodjikian L, Gain P, Donate D, et a. Malignant glaucoma
induced by a phakic posterior chamber intraocular lens for
myopia. J Cataract Refract Surg 2002;28:2217-21.

16) Perez-Santonja JJ, Iradier MT, Sanz-Iglesias L, et dl.
Endothelial changes in phakic eyes with anterior chamber
intraocular lenses to correct high myopia. J Cataract Refract
Surg 1996;22:1017-22.

17) de Souza RF, Forseto A, Nose R. Anterior chamber intraocular
lens for high myopia: five year results. J Cataract Refract Surg
2001;27:1248-53.

18) Alio JL, de la Hoz F, Perez-Santonja JJ, et a. Phakic anterior
chamber lenses for the correction of myopia a 7-year
cumulative analysis of complications in 263 cases.
Ophthalmology 1999;106:458-66.

19) Perez-Santonja JJ, Alio JL, Jmenez-Alfaro |, Zato MA.
Surgical correction of severe myopia with an angle-supported
phakic intraocular lens. J Cataract Refract Surg 2000;26:
1288-302.

20) Asano-Kato N, Toda I, Hori-Komai Y, et a. Experience with
the Artisan phakic intraocular lens in Asian eyes. J Cataract
Refract Surg 2005;31:910-5.

21) Landesz M, van Rij G, Luyten G. Iris-claw phakic intraocular
lens for high myopia. J Refract Surg 2001;17:634-40.

22) Benedetti S, Casamenti V, Marcaccio L, et a. Correction of
myopia of 7 to 24 diopters with the Artisan phakic intraocular
lens: two-year follow-up. J Refract Surg 2005;21:116-26.

23) Kim HC, Lee SY, Shim CB. The clinical results of iris-fixated
phakic IOL. J Korean Ophthalmol Soc 2005;46:353-9.

24) Benedetti S, Casamenti V, Benedetti M. Long-term endothelial
changes in phakiceyes after Artisan intraocular lens
implantation to correct myopia Five-year study. J Cataract
Refract Surg 2007;33:784-90.

236

Mogeral =

ol
=

0z
£t
=

ZvOF LT

= =/

M

FA

Mgt —

25) Menezo JL, Cisneros AL, Salvador VR. Endothelial study of
iris-claw phakic lens: Four year follow-up. J Cataract Refract
Surg 1998;24:1039-49.

26) Lee ES, Cho YJ, Kim EK. Short-term changes in corneal
endothelium after iris-fixated phakic intraocular lens insertion.
J Korean Ophthalmol Soc 2005;46:410-5.

27) Budo CJR. Manufacture. In : Budo CJR, ed. The ARTISAN
Lens, 1st ed. Panama: Highlights of Ophthalmology, 2004; v.
1. chap. 22.

28) Pop M, Payette Y. Initid results of endothelial cell counts
after Artisan lens for phakic eyes. An evaluation of the united
states food and drug administration Ophtec  study.
Ophthalmology 2004;111:309-17.

29) Tahzib NG, Nuijts RM, Wu WY, Budo CJ. Long-term Study
of Artisan Phakic Intraocular Lens Implantation for the
Correction of Moderate to High Myopia. Ophthalmology
2007;114:1133-42.

30) Bourne WM, Nelson LR, Hodge DO. Central corned
endothelial cell changes over a ten-year period. Invest
Ophthalmol Vis Sci 1997;38:779-82.

31) Waring GO III, Bourne WM, Edelhauser HF, Kenyon KR. The
corneal endothelium; normal and pathologic structure and
function. Ophthalmology 1982; 89:531-90.

32) Odenthal MTP, Gan IM, Oosting J, et a. Long-term changes
in corneal endothelial morphology after discontinuation of low
gas-permeable contact lens wear. Cornea 2005;24:32-8.

33) Ohno K, Nelson LR, McLaren JW, et a. Comparison of
recording systems and analysis methods in specular
microscopy. Cornea 1999;18:416-23.

34) Doughty MJ, Mller A, Zaman ML. Assessment of the
reliability of human corneal endothelial cell density estimates
using a non contact specular microscope. Cornea
2000;19:148-58.



— CHStot bt ol X A 49 & M 2 = 2008H —

=ABSTRACT=

Two-year Endothaid Changes after Iris Fixed Phakic Intraocular
Lens Implantation in Korean

Woo Seok Choi, M.D.!, Bong Joon Choi, M.D.?, Jun Her, M.D.*

Department of Ophthalnmology, Pusan Paik Hospital, College of Medicine, Inje University’, Pusan, Korea
Lee Eye Clinic’, Pusan, Korea

Purpose: To investigate quantitative and morphometric endotheliad changes in phakic eyes implanted with an
irisfixed phakic intraocular lens in Korean patients.

Methods: We prospectively examined the endothdia cel density (ECD), ECD loss (ECL), coefficient
vaidaions (CV), and frequency of Hexagons (6A) in 46 phakic eyes implanted with an irisfixed phakic
intraocular lens. The effect of anterior chamber depth (ACD) and diopter of irisfixed phakic intraocular lens
on ECD was datistically analyzed.

Results: Preoperative mean ECD was 2923+257 celsmm?’. ECL a postoperative 1, 3, 6, 12, and 24
monthswas 0.71%, 0.88%, 0.70%, 0.64%, and 2.34%. It was dgnificant only in the month 24 results. The
mean CV vdue a the same time was 0.343, 0.342, 0.334, 0.329, 0.326, and 0.338. The change was
significant at the 12th month. The mean 6A vaue a the same time was 58.2%, 57.8%, 59.7%, 59.6%, 60.1%,
and 58.8%. There was no sgnificant change in 6A value. Preoperative ACD and diopter of iris-fixed phakic
intraocular lens didn't affect the ECD change.

Conclusions: This two-year follow-up study of changes in endothdia cels after implantation iris-fixated
phakic intraocular lens showed statistically significant decreases in the cdls, which is not very significant
considering the physiologic reduction rate of the cdls. Thses decreases showed a tendency to be stabilized
with recovery of morphological changes. Further long-term follow-up is needed to determine its long-lasting
effect.
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