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Table 1. Summary of preoperative patient data for patients
undergoing implantation of toric phakic intraocular lenses

Characteristics Value

Number of eyes 16
Age (years)

Mean 30.9

Range 20~50
Sex

Men (eyes) 4

Women (eyes) 7
Right eyes 6
Left eyes 10
Spherical equivalent (D)

Mean+SD -11.06+4.11

Range -18.25~1.63
Sphere (D)

Mean+SD -9.61+4.22

Range -17.25~3.50
Cylinder (D)

Mean+SD -2.91+0.91

Range -5.50~-1.75
TPIOL power (D)

MeantSD -10.09+4.41

Range -16.50~4.50

D=diopters; SD=standard deviation; TPIOL=toric phakic

intraocular lens.
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Figure 1. Postoperative uncorrected visual acuity (UCVA).
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Pt HA= -2.28 (range, -0.5~-6.0, p=0.232),
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preoperative versus postoperative period. Horizontal lines
Ist
extensions indicate 10th/90th percentile values.

indicate medians and and 3rd quartiles. Vertical

=)

20088 —

Ao FAE AQfstas ZF FAHCR o3 A%
£ Uehligleh. SE7F1.0D o8l 9= 56%. 81%.
88%%AaL, 1.50D olakel 7B 88%, 88%. 100% %A
tHFig. 4). W38 T 28X = 92k dA7E 242t

L
JE

T'\_.‘_.
1.50D, 1.75D, #FeF 2.00D, 3.00D°]ojA] $etol=
Aut BERF FORSe WA S YERF FRE Mgkt
o & T Uigdle 4t 2ot gldloy & F 671€E
of UM (FreddA]) o] 92 0.4 (2.25D), 0.7
(2.25D) el wkaf) HALEe- 0.7 (0.75D), 0.9 (0.50D)
2 WA uHYE WZE AP xQto| A Ygtalg 2
A7} 45 B ES Atk (Table 3).

o
=
[
d T

0
- — i
1
g
7
- 4
£
>
(6]
-6 -
-8
-10 T T
Pre-OP 1 mo 3 mo 6 mo

Postoperative Day

Figure 3. Reduction in total astigmatism during preoperative

versus postoperative period. Horizontal lines indicate

medians and 1st and 3rd quartiles. Vertical extensions

indicate 10th/90th percentile values.

Table 2. Preoperative and postoperative mean uncorrected visual acuity, best spectacle corrected visual acuity, spherical

equivalent and cylinder

Preoperative 1 month 3 months 6 months
UCVA (M+£SD) 0.05+0.10 0.72+0.25 0.82+0.23 0.92+0.19
> 0.5 (%) 0 94 94 100
> 0.8 (%) 0 31 69 81
> 1.0 (%) 0 19 19 44
BSCVA (M+SD) 0.93+0.09 1.06+0.14
SE (M+SD) 11.06+4.11 1.05+0.61 0.82+0.62 0.62+0.45
<+0.5D (%) 0 25 31 31
<1.0D (%) 0 56 81 88
<+1.5D (%) 0 88 88 100
Cylinder (M+SD) 2.91£0.91 2.28+2.09 1.37+1.54 0.73£0.70
UCVA=uncorrected visual acuity; M=mean; SD=standard deviation, BSCVA=best spectacle corrected visual acuity;

SE=spherical equivalent.
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Figure 5. Scattergram of achieved refraction (spherical
equivalent) against intended refraction at 6 months. The

diagonal line show equality and overcorrection and

undercorrection by 1 diopter; D=diopters.
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Figure 6. Doubled angle scatterplot showing a polar plot
of the preoperative spectacle plane refractive astigmatism at
a vertex distance of 12 mm by using the value of cylinder
for the magnitude and the axis of the astigmatism for the
angle. The 0° and 180° locations are the same, just as 0°
and 180° are the same for the axis of refraction.
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Figure 7. Doubled angle scatterplot showing a polar plot
of the 6 month postoperative spectacle plane refractive
astigmatism at a vertex distance of 12 mm by using the
value of cylinder for the magnitude and the axis of the
astigmatism for the angle. The postoperative data are located
at the center of the plot, which illustrates the great
reduction of preoperative astigmatism by the implantation of

toric phakic intraocular lenses.
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Table 3. Preoperative and postoperative results of two patients who received Artisan lens in the right eye and toric Artisan lens

in the left eye

Patient 1 Patient 2

oD 0D 0S
Preop RE -16.00 =-1.50ax180 -17.25 =-2.00ax180 11.25= 1.75ax170 -9.50 =-3.00ax10
Preop BSCVA 0.6 0.9 0.9
Artisan Lens Used -16.50 -16.50 = -2.00ax180 12.50 -10.00 = -3.00ax10
1 mo UCVA 0.5 0.7 0.7
3 mo UCVA 0.5 0.8 0.8
6 mo UCVA 0.6 0.8 0.9
6 mo RE -1.00 = -1.50ax180 -0.50 =-0.75ax180 0.75= 1.25ax170 -0.50 = -0.50ax10

RE=refractive error; BSCVA=best spectacle corrected visual acuity; UCVA=uncorrected visual acuity; M=mean; SD=standard

deviation.

~
el
0%
ol

PHFoRE & ¥ 9Y YUEY AR AT A
#9] QIhgol 19H6%) oI Yo} FEARE 1
F ool sAHYON, ATRF T F7HHQ oFR
Foiglo] 44 A HASIATH 32H18%)e1A +:
& T ol ¥4 B URY ARe sadgon
o} 23702 o)F RE Aol Hgo] Ho] BHFS
5 29Ut % A% PIF PPEE A
23 BAYE N2ENT FAA WG £ 0 Az
g B3 674 ol AABE £F FANS, W
4 A% 3E 9 g 5EAY =g TeUd v
ohike) 9 ohilel 53 e AWAQ) PHEL wael
A ekt

i B

ZU o)A Artisan®#:=zo] 3 HuE Kim et
al’?o] IEZA] 107 182to|X] A&d AHE Hz2
B89, Choi et al'’e 6 mm B3z 7] A=
Aol W5t Rudtdom Lee et al’e @z A4
S e M 2] ©@7] Wsle|] disl] Bustrt. 1
U olA74A] YA mAE Artisan® @l=4kq] o)
334 gial R AL gl

Dick et al'™& #3< tr1# 9448 Aol
= T 670l YUtAalE o] 0.6301720 A7t 69%°]
R, H A ASkE A SRR (489 oA -3.11D,
AA BAFE(22¢H) A +2.93D T AT
Husith &84 % kA A= 47 103.3%,
125.1%9%}. Tehrani and Dick'®& 3@ Z7] 94
Aztel i3] Rt tid Bt 239 409 &

289k A, 12902 UA] EATolt, A E A
xtol| A 3id & UgtA E o] .50/ A= 42t
58%. T3% QL. 0.80149 ASE 17%. 21%3L
o P GAHEE -2.43D, +1.84DYTE. 284
A& 247 104%, 114%93, A AFe
112%. 104%%t}. o] 9el= Alio et al’®, Guell et
al?el M= fAKEE ATt BuE Qi B AT
Ade & F 67Lol UgtAEe] (.80 AHee=
81%9Q3, B3 I W= -2.18D 9 7hAastglo
o FHAZY-SH] 2AE(SE)o] 1.0D o3kl 4%

= 88% Tt wa E8A A9} obAA AgE 7kt
99.0%, 114.7% % =99 Rus3 B3 55 B

Aot

E AT YA g, FHA=ZYSA =8 E
A vuds o & F 1/4E, 3/0Y, 671Ld
SAHCE FostA Wstd oy, e &
N o]Fo FATHORE frofgt FFo

ut
N
B>
Q‘L
I > o 3R o )y

th ol TR BAE0] AW AW B4
B2 RINAAE B £48 APAHL, £E
AN BT VU B F & F 2% olFY
oh= dolAE ol gate] MEH o Wisle] A
28557) WEelth, olejd Pe Aol A4
8 tebd 4+ glouh, 2 Aol Bt His} o] WA}
Ao ERE BAE gadte] AAREE HFEE
fonz 6748 Fo AFAY L UAIFNE 4
3y oz AzhEn

Artisan® dz= @wd PMMA A2 5 mmo)
e ANE S Aol stEE AT o= lg
AWgl7t A71A B}k, Tehrani et al”’e 5.3 mm
Zr3et ANE Aty d=2E 4GS A 6 &
of A/WFe = Qs A7= dAINEt Ha 0.53D

53



—SME 2 HEAD

o
=
fri

d Az =55

T AR of asfof gt
t}. Maloney et al’

&% ¥ WE Ak
As) & A WAF] Mg T FS wet B)
T, & F B HA 4e 28s,
WS B3 9IS 2L Brkn

o
1N
o tfo

BN
o W

el

o oy on T i
o filo QL =
l‘

o

2
S
2
Lo
Lo

iy N o M

N, o 12 olN

2o 3R
-
2
R
i

— ok
ofN

= |o
fu
rr
)
)
i
i)

-0,
O
-0,
(0]
0,
~
>,
oy
(]
(o3
o
e
Hr
-z
jubed

e

[

wW
o
2
R
P
o
2
o
o
o
rugs rlo

o

T oo g

N
ZLQTH
o
fru

39
T

2
oL -
i
O
rr ol
B
(i ml
o
4
) ol

e
4
o

2
N
Lo
ol
=
x

0%
ok
rr
=)
[

of
ko
o
=
(e}
o
0 o
4‘1 oy

o
L
)
N

A

[z
N iy
o

o

(learning curve) ¥3<
1A= H AlZkS 282 gt} 81X
B2 d=9] SautHe AJ8s U
AallFolof stk M AQstae
FHY FAE7] wEo] Atk 2
LHH 78‘ 44 A8 F dve= F
Qa5 dA S Wsko
Z‘i"ﬂ At dAES EAE T
%’ﬂﬁfﬂﬂl =] et Argon B Nd-YAG #lo]A
= A Sl 1ZFEAE vlE] Bk B, gentian
violet marking peng ©]&3l Ztehg-Fol FA]
st W, Javal keratometer (Haag Streit,
Bern, Switzerland)E olg3lE WH .2 % A A
o] & AR SANFZE(ZA <, FA) A _/t 2 )9
AA S o] gl T WHY So] oy B AT
AN 2HA WHE ARESIATE o] W FIE He
& AAA] QEFe] 3148 9JEh] flE #BAE ASE
o ”ﬂ]‘)ﬂ/‘i aflorgtth=

AT

¢

S,
o ruQ e e
o L 2
m ot > [

oo
@ M2 Rkl oo orr ot 2 Sz rlo o mo

o
~
>

)
o ¢
o &

AQ

N 2 S2 ol m%ﬁmngowsagz
I
|

o (N HmSJ%

>~!

-y
r Nb
_4 [¢]
ki ©
Mo
fr o 2
N

=°.*=
o
rl
_1
ﬂH
P
s

9,
olo
>
offt
ofl o
1o 4
H
N
S
lu
on
o
i
le]
%
o))

- oo o

o N o N oy T

=)

o

Mrooxd
4z oo B rx X
o> =

£

t}. Dick et al®e ZE]2F A=
EEA7] WS AR AR

7 & % 43 3.6 mmE A
13}9‘%%3} O]b A= A2 Fo] A 17859
= Agtet7] woll A7) AR
a8 2= gitky By

Hl-=

P

SOy <y g
o e d
o
ok
=
o
Hr
oo
>~ %

olof o DU

RV T

o

N
—
=

o

‘ﬁ@ 2ol

wn
S

N2
(=i

sSME etz —

3l9th. Perez-Torregrosa et al**e& 2294
0.47+0.29 mm S4%F °|"(decentration)o] A7

SaT
13k, o] A=2E AA4AEQ0 4 mm A

il H;
Nk
rlr

p
4z
0>, 0
e
?4
tllo
P
£ o
o
N
§2
|
=
ol
3R

[
73"!—'1:

rte
re
-4
o
>
b1

[

Ar

Y — o

o>

oL
=
o
fol
b
QL
B
&2
g:?_{
vl
o
riet
>
il
rlo

N
l“-u_%

- ol

Py
4

o

-

X

o2
5
olo
>
offt
ol
H
N,
)
ot
=]

=]

-
ox
-
32
O

olof 3iH, =

Sl Ny F
Zbabol 2% H 9%zhuk B gt w Y 5o
2 Q3] TS Z-old B WY AT ARE
ATk, AARE] A4S post-LASIK astigmatism
xte] A= & A UtAE 0.4 (+3.50=-3.75
ax15)olX & ¥ 0.9 (+0.50=-1.75 ax15) & 4
Hol YAlwg a7t T JE=4
Dick et al'& ¥Amgg Gelat A= 7pg o
1Al A3z 10D ode] Al 32 +4D 9]
&) GAIZE QLo 2D o] HAIE FHks ¢
FHAT. 2 AT ddEA F 28X e ¢
A7 42 1.50D, 1.75D, Feke 2.00D,
.00Do]oA] -9t At LERE, Foke A WA
GEPF H2E Al o] B8 Holx & &
o] GAIZF 1.50D o]/l 75 dut e A=E
Al 9-Qh2 HQbol| Hl UtA|go] v ot
AZE Bt wEbd AREY AFoERE ATt
1.50D ©o]7dQl Aoz A wAE LEF A=E A}
&3t= o] 48 Aoz AZ4HT.

ATe g BAF 119 169te= vlus A
sl oy, 671t @] IEA] dAu &
A El= AQlEo] dAE EEe x| =
oS wAst=H ol Aol bHEH o
2 FEPHIS Agtste Aot &, &

_1

bu > 3L

7]

2 b Hy e
o oo

Bl o ol ki

i o
kv



— tictet et of X1 Al

[

k]

1) Schallhorn SC, Amesbury EC, Tanzer DJ. Avoidance,
recognition, and management of LASIK complications. Am J
Ophthalmol 2006;141:733-9.

2) Malecaze FJ, Hulin H, Bierer P, et al. A randomized paired
eye comparison of two techniques for treating moderately high
myopia: LASIK and artisan phakic lens. Ophthalmology
2002;109:1622-30.

3) Budo C, Hessloehl JC, Izak M, et al. Multicenter study of the
Artisan phakic intraocular lens. J Cataract Refract Surg
2000;26:1163-71.

4) Gonvers M, Bornet C, Othenin-Girard P. Implantable contact
lens for moderate to high myopia: relationship of vaulting to
cataract formation. J Cataract Refract Surg 2003;29:918-24.

5) Menezo JL, Peris-Martinez C, Cisneros AL, Martinez-Costa R.
Phakic intraocular lenses to correct high myopia: Adatomed,
Staar, and Artisan. J Cataract Refract Surg 2004;30:33-44.

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

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

8) Tehrani M, Dick HB, Schwenn O, et al. Postoperative
astigmatism and rotational stability after artisan toric phakic
intraocular lens implantation. J Cataract Refract Surg
2003;29:1761-6.

9) 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.

10) Choi BJ, Choi BJ, Son MH, et al. The Clinical Results of
6-mm Iris-Fixated Phakic IOL. J Korean Ophthalmol Soc
2006;47:273-82.

11) Jung ES. Surgical Correction of Hyperopia. J Korean Med
Assoc 2005;48:601-8.

12) Kim HC, Kim HC, Lee SY, et al. The Clinical Results of Iris-
Fixed Phakic IOL. J Korean Ophthalmol Soc 2005;46:353-9.

13) Lee ES, Cho YJ, Kim EK. Short-term Change in Corneal
Endothelium after Iris-Fixed Phakic Intraocular Lens Insertion.
J Korean Ophthalmol Soc 2005;46:410-5.

14) Koch DD, Kohnen T, Obstbaum SA, Rosen ES. Format for
reporting refractive surgical data. J Cataract Refract Surg
1998;24:285-7.

15) Van der Heijde GL, Rouwen AJ. Optics of intraocular lenses
and refractive keratoplasty. Curr Opin Ophthalmol 1990;1:64-8.

49 & M 1 = 20084 —

16) Holladay JT, Dudeja DR, Koch DD. Evaluating and reporting
astigmatism for individual and aggregate data. J Cataract
Refract Surg 1998;24:57-65.

17) Dick HB, Alio J, Bianchetti M, et al. Toric phakic intraocular
lens: European multicenter study. Ophthalmology 2003;110:
150-62.

18) Tehrani M, Dick HB. Iris-fixated toric phakic intraocular lens:
Three-year follow-up. J Cataract Refract Surg 2006;32:1301-6.

19) Alio JL, Mulet ME, Gutierrez R, Galal A. Artisan toric phakic
intraocular lens for correction of astigmatism. J Refract Surg
2005;21:324-31.

20) Guell JL, Vazquez M, Malecaze F, et al. Artisan toric phakic
intraocular lens for the correction of high astigmatism. Am J
Ophthalmol 2003;136:442-7.

21) Tehrani M, Dick HB, Schwenn O, et al. Postoperative
astigmatism and rotational stability after artisan toric phakic
intraocular lens implantation. J Cataract Refract Surg
2003;29:1761-6.

22) Bartels MC, Saxena R, van den Berg TJ, et al. The influence
of incision-induced astigmatism and axial lens position on the
correction of myopic astigmatism with the Artisan toric phakic
intraocular lens. Ophthalmology 2006;113:1110-7.

23) Dick HB, Aliyeva S, Tehrani M. Change in pupil size after
implantation of an iris-fixated toric phakic intraocular lens. J
Cataract Refract Surg 2005;31:302-7.

24) Perez-Torregrosa VT, Menezo JL, Harto MA, et al. Digital
system measurement of decentration of Worst-Fechner iris
claw myopia intraocular lens. J Refract Surg 1995;11:26-30.

25) Nuijts RM, Missier KA, Nabar VA. Phakic toric intraocular
lens implantation after flap decentration in laser in situ
keratomileusis. J Cataract Refract Surg 2004;30:259-61.

26) Chung JK, Lee JB, Lee SJ. Artisan phakic intraocular lens
implantation after retinal detachment surgery. J Refract Surg
2006;22:820-3.

27) Tahzib NG, Cheng YY, Nuijts RM. Three-year follow-up
analysis of Artisan toric lens implantation for correction of
postkeratoplasty ametropia in phakic and pseudophakic eyes.
Ophthalmology 2006;113:976-84.

28) Budo C, Bartels MC, van Rij G. Implantation of Artisan toric
phakic intraocular lenses for the correction of astigmatism and
spherical errors in patients with keratoconus. J Refract Surg
2005;21:218-22.

29) Bartels MC, van Rij G, Luyten GP. Implantation of a toric
phakic intraocular lens to correct high corneal astigmatism in a
patient with bilateral marginal corneal degeneration. J Cataract
Refract Surg 2004;30:499-502.

55



—3ME 2 HARIE ST U

57

=ABSTRACT=

Clinical Outcomes of Toric Iris-fixated Phakic Intraocular Lens:
Six-Month Follow-up

Jae Lim Chung, M.D., Sun Woong Kim, M.D., Tae-im Kim, M.D.,
Hyung Keun Lee, M.D., Eung Kweon Kim, M.D.

The Institute of Vision Research Department of Ophthalmology, College of Medicine, Yonsei University, Seoul, Korea

Purpose: To evaluate the clinical results of toric iris-fixated phakic intraocular lens (Artisan®) implantation
for the correction of myopia with astigmatism.

Methods: Sixteen eyes of 11 patients underwent toric Artisan”™ lens implantation between April 2004 and
February 2006 and were followed up for 6 months. We analyzed visual acuity, refraction, change in
astigmatism, efficacy, safety, predictability, and complications.

Results: Among 11 patients, 4 were men and 7 were women, with an average age of 30.9 years. The
preoperative mean uncorrected visual acuity (UCVA) was 0.02, except for 1 eye with post-LASIK astigmatism
(0.4); the mean spherical equivalent refraction was -11.06+4.11D; and the mean astigmatism was -2.91+
0.91D. At postoperative 1 month, 3 months, and 6 months, UCVA was more than 0.8 in 31%, 69%, 81%
of eyes and more than 0.5 in 94%, 94%, 100% of eyes, respectively. Mean astigmatism decreased to -2.28,
-1.37, and -0.73 and the spherical equivalent refraction was within 1.0D in 56%, 81%, 88% of eyes,
respectively. For the vector analysis of astigmatic change, a doubled-angle scatterplot revealed that the
postoperative 6 month data were located mainly at the center of the plot, which indicated a considerable
reduction of astigmatism by magnitude and axis. At postoperative 6 months, the efficacy and safety indices
were 99.0% and 114.7%, respectively. Complications included transient elevation of intraocular pressure in 1
eye and nighttime glare or halo in 3 eyes.

Conclusions: Although the patient population was small, six-month clinical results demonstrate that the
implantation of the toric Artisan lens was safe, reliable, and effective for correcting high myopia with
astigmatism.
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