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U.S. Clinical investigation of the
Artisan™ myopia lens for the correction of
high myopia in phakic eyes

Report of the results of Phases 1 and 2, and Interim Phase 3

Larry Alexander, 0.0, Maurice John, MDD, Lidia Cobb,
Randall Noblitt, G.D., and R. Thomas Barowsky, M.D.

Join-Keayon Eye Center, Louisvifle, Kentucky

Furpose: The nirpose of this article 15 W present the rsults of
the U5, Chinical investigation of the Artisan™ anterior chame
B irig Fixed long tmplant dor the corection of myoges in pha-
kic gyes.

Hietheds: A prospestve, mulii-center FOA-suparvised it was
designed and undeniakan in the United Sietes by Optie
USA, Ine, Boea Raton, Flarida to detenming the safoty and
efficacy of the Antisan fens as 2 potental refractive treat-
ment $or patienss with high myopia. During the 1al, weg dif-
ferent models of the Artisan ens were used: ong with a
Leme gptinal 2one {emdel 205 and the other with 8 6-mm
optical zone fmodet 204,

Besubts: The data presented comprise 176 ervolled subjects and
254 wnplant protedures. The most frequently chosen Arti-
san lens power was — 1300 D lavarage, — 1276 0, 80, 324
The postoperative results at 8 months for all eyes (= 135
showsd 100% of patients were 26740 or better bast.
eoreected while 77% gained ong or mose Hines and 22%
aainad two or more imes regandless of degres of astigma-
fisen o postoperative goal, Theeugh the course of e study.
inteancilayr presswrs maidained 2 loved wiik s mean below
16 mmig. 1a gensral, el reported complications in the
patisnt cobort degreased over $me, drpping from 38% &t
the mitial visit 1o 10% gt vish four and 0% Bt visit seven

Canclusions: (n the basts of the interim results of the 1LY, Clis-
icat Investigation of the Artisen Byopis Lens for the Cos-
rastion of High Myopia in Phalc Fyes, the Srtisan anterior
thiamier phakic 1L mey offer an option for cotaction of high
degreas of myngs. Relrachve outtomes were exceptional
arl compdications wete minimal and amenable 1 treatment,
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procedure, with Laser in situ keratomileusis [LASIK]

appearing to teke the lead. There are, however, im-
itations to laser-assisted refractive surgery, primarily in the
zones of high refractive errors. The limitations and com-
plications to LASIK are listed in Box 1. The primary com-
plications of photorefractive keratectomy [PRK] involve
corneal scarring and extended recovery times,

R efractive surgery is becoming a relatively common

While improvements will undoubtedly be made in LASIK and
other excimer procedures, currently phakic intraccular lenses
may offer an alternative for high refractive errors while pos-
sibly eliminating the limitations and complications of LASIK

efractive surgery. Certainly, phakic intraccular lenses (10Ls}
have their own set of complications and lirnitations that are very
dependent, in part, on lens design and surgeon experience.
Reported complications of phakic 10Ls include glaucoma and
angle closure, retinal detachment, endophthaimitis, cataract,
resultant pupillary anomalies, chronic subclinical inflammation,
and corneal compromise and decompensation 18

The design of phakic infraccular lenses varies. Anlerior cham-
ber lenses include the NuViia lens from Bausch and Lomb
Surgical and the Artisan™ lens from Ophtec USA, Inc. The
NuViia is a Kelman-style lens and is relatively easy to insert
using a standard technique.’® Pupillary anomalies and fibro-
sis in the angle present potential complications.}® Posterior
chamber lenses include the Staar surgical lens, which is placed
between the iris and anterior lens surface. The Staar lens is
foldable, allowing insertion through a small Incision. This lens
may chafe the iris, creating pigment dispersion, and may come
promise the capsule by physical contact creating the possi-
bility of lenticular opacification. #3522 The posterior
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Some limitations and cemplications of LASIK refractive surgery®™

Glare is more cormman in high myapia®®

Loss of best-corrected visual acuity®®

Acourany of LASH more effective in low versus high rvyopia®®2
Cornest ectasia may ocour in high myopia because of corneal thirming 98

Cuality of vision is less in LASIK-corrected high myopia versus Ecww myopia®?
rregutar cuts, buttonholes. free cuts, incomplete cap, epitheiial defects, flap dislocation,
peripheral epithelial ingrowth, wrinkled flap, diffuse lamelar keratopaﬁw central corneal islands®®4®

LASIK tadhe i sin keratomileusis,

Box 1

chamber lens does, however, minumize the risk for
corneal endothelial chafing. Iris-supported anterior
chamber lenses offer another possibifity, but also
carry the baggage of a tainted history. Early iris-
fixated lenses for the correction of surgical
aphakia attached to the mobile pupillary margin
for the correction of aphakia carried an increased
risk of cystoid macular edema and corneal
decompensation.®®* The Artisan lens is a varia-
tion of the iris-supported phakic anterior chamber
lens, used for refractive correction.

The Artisan lens for correction of high myopia evoived
from the Iris Claw Lens, originally developed by Jan
G.E Worst, M.D. for the correction of surgical aphakia.
The lens is compression molded and lathe cut from
polymethylmethacrylate. The lens has been implanted
in approximately 300,000 aphakic eyes worldwide,
after being introduced in 1978, Phakic intraccular
Worst lenses were first modified and used in 1986.
In 1991, the configuration of the criginal biconcave
lens was changed to a convex-concave design. In 1998,
the Worst myopia claw lens was changed to the Arti-
san myopia lens. The Artisan haptics {fixation arms)
attach to the midperipheral immobile iris stroma,
allowing relatively wnrestricted dilation and con-
striction of the pupil. The two opposed haptics allow
stable fixation over the center of the pupdl, with proper
surgical techrigque.!® The optic vaults approximately
(.87 mm anterior to the s, allowing exceptional
clearance from both the anterior lens capsule and the
corneal endothelium. Long-terrn prospective studies
have shown excellent refractive outcomes for the
implantation of the Worst lens, with the caution that
complications may ocour necessitating careful patient
followup. 5124 A recent report extols the viriues of
iris claw phakic intraocular lens implantation for high
myopia, followed by LASIK for correction of any resid-
ual defect

A prospective, multicenter, FDA-supervised trial was
designed and underiaken in the United States by
Ophtec USA, Inc., Boca Raton, Florida, to determine

the safety and efficacy of the Artisan lens as a poten-
tial refractive treatment for patients with high
myopia. Maurice john, M.D. served as the Medical
Monitor and Robert Maloney, M.D. served as a co-
investigator in the Phase 1 triad. During the tnal, two
different models of the Artisan lens were used: one
with 2 5-mm optical zone {model 206) and the other
with a 6-mm optical zone {model 2041 In Phase 1,
all 10 eyes were implanted with the 5-mm zone lens;
in Phase 2, patients under - 15.00 I had the option
of the Smm or 6mm lens. The patients above
- 15.00 D all received the 5mm lens because the
design of the lens dictated that the high error 6-mm
lenses would position too close to the corneal
endothelium. Lens power, availabie in 1.00 D steps,
was calculated by inserting the spherical equivalent
refraction, keratometry, and anterior chamber
depth into the Van der Heijde formula.®

Materials and Methods

Clinical investigation of the Artisan lens was begun
in Qctober 1997 in the United States under FDA
supervision. Phase 1 employed two investigational
sites: the john-Kenyon Eye Center in Jeffersonville,
Indiana and the Jules Stein Eye Institute in Los
Angeles, Caiifornia. Bach site was allowed the
enrollment of five subject eyes. Phase 1 was com-
pleted in March 1998. These subjects were fol-
jowed for 6 months before requesting the approval
of Phase 2. Phase 2 implantation began in June
1998 and was completed in March 1399, Ten total
sites—including the John-Kenyon Eye Center—were
allowed o enroll 10 subiect eyes for implantation.
A total of 110 subjects were enrolled through Phase
2. Phase 3 of the study began in April 1999, with
a total of 22 sites allowed to enroll another 440 sub-
ject eyes to complete the total protocol enroliment
of 550 subject eyes. Anticipated completion of
Phase 3 is in the summer of 2000

Characteristics of patients for Phase 1 included
mvopia from - 8.00 D to - 20.0 D and ages 21 to
511
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Numbers of Patlents

2%~ 26~ 31- 35- 41- 46- >80
25 30 35 40 45 50

Patient Age
Ha grg i Age distribution Tor Adisan™-implanted subjects.

45 years. Other criteria included best spectacle-
zorrected acuity of 20/40 or betier and stability of
less than +0.50 D at 1 month, contact lens or spec
tacle intolerance, and 2.50 D or less of refractive
astigmatism, as measured by manual eycloplegic
subjective refraction and projected Snellen acuity.
Exclusion was also determined on the basis of cur-
rent treatment for diabetes; history of refinal
detachment or sxgmﬁ,cam retinal pathology:
abnormal pupil or iris; pupil under scotopic con-
ditions greater than 6. mm {as measured in the dark
with a blue penlightl; significant corneal or ante-
rior segmeént disease; cataract; endothelial cell
count less than 2000 cellsfmm?; endothelial dys-
trophy; anterior chamber depth less than 3.2 mm
2z measured by both the Orbscan Corneal
Topographer and an A-scan ultrasound instrument);
glaucoma or preoperative I0P of greater than 21
mmHg {as medsured by applanation tenemetry);
and previous intraccular surgery. In Phases 2 and

3, the'range of myopia was modified to include

- 5.00 D to - 20,0 D, with ages extended to 21 to
50 years.

The pre-enrollment examination included a dry
and cycloplegic refraction, corneal topography, a
complete dilated eye health- evaluation, and
endothelial cell counts. The patient was then
scheduled for implantation. Postoperative exam-
inations were scheduled at 1 day, 2 to 3 weeks,
4 to 8 weeks, 4 to 6 months, 7 o 11 months, 12
te 18 months, and 19 to 24 montls,

The patient was then prepared for surgery. A penph-
eral YAG iridotoray or surgical iridectomy was per-
formed to minimize the posioperative risk of
pupiliary block glaucoma, A scleral lunnel, hmbal-
based ncision or corneal incision was made—uso-
B3

Number of Eyes

3.0 4.0 5.0 5.0

mim mm mm mm
Pupil Size in Low Light

Efﬂﬂ!‘& 2 Prenpsrative "low-Hght pupil sizes” of suljest ayas.

ally in the steep meridian—approxmating the lens
optic diameter. The lens was then inserted using vis-
coelastic and then rotated 90 degrees, with the axis
of the lens perpendicular to the direction of inser-
tion. The optic of the lens was grasped with the for-
ceps, then a small knuckle of irls was drawn through
the “claw” of each haptic with a disposable enclava-
tion needle, striving for pupillary centration. Then
the wound was manipulated {o minimize postop-
erative astigmatism by {1} placement of the incision
in the steep preoperative axis of ashgmatism, by
{2) adjushment of the suture tension intracperatively,
or by (3] selective suture removal postoperatively.

Results

Fesults were compiled for Phase 1, Phase 2, and
interim Phase 3 of the FDA-supervised ¢valuation
of the Artisan lens for high myopia. The data
analysis was performed with Excel and 5PSS for
Windows. The data presented comprise 176
enrolled subjects and 264 implant procedures.

Characteristics of the patients follow: Right Eyes
Impi&nted 127 (48%) and Left Eyes Implanted, 137
{52%); Females, 108 (62%] and Males, 68 [38%];

European Americans, 161 [91%], Asian Americans,

8 [5%), African Americans, 2 {1%], Hispanic Amer-
icans, 2 {1%!}, and Other, 3 2%}, Uncorrected visual
acuity preoperatively was less than 20/400 in 98.1%
of patients, 20/300 in 0.8% of patients, and 20/200
in 1.1% of patients. Best-corrected visual acuity pre-
operatively was 20/40 or better in 98:4% of subject
eyes, but only 20/20 or better in 53.7% of subject
eyes. The age distribution is shown in Figure 1 and
peaked at ages 36 1o 40 years. Patient preoperative
pupil sizes in low Hght uminaton are shown in Fig-
ure 2, with a high percentage in the 5.0 to 6.0 mm
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N Percentage sions vwas almoest identical among

' investigators. Peripheral YAG iri-

Peripheral Iris Procedure Performed dotomies {71%] or surgical iri-

*fridectomy 17 29% dectomies {Z9%] were performed

*ridotomy 187 1% on all eyes preoperatively to

minimize the risk of I0P spikes

Incision Size in mm due to pupillary block. Only 4%

*w §.0 mm 0 0% of patients experienced minor sur-

*5.0-5.4 mm 57 22% gical difficulties. Figure S isarep-

*5.5-5.9 mm 45 17% resentation of the Artisan myopia

*6.0-6.4 mm 143 54% lens power ¢hosen for implanta-

*>6.4 mm 9 7% tion 1n the 264 subject eyes. The

i most frequently chosen Artisan

m"*’?’“’i‘ Type - lens power was - 13.00 D, with

*&‘:;22?3 gz g?j the average at - 12.76 I {with &
“Soleral an 390, standard deviation of 3.244.

Surgical Difficulties The postoperative resulis at 6

*Kinor 12 &% months for all syes (n = 13§

*Hone 252 8% showed 100% of patients were

f;ﬁﬂ?ﬁ 5 Unirative formation within the study

grouping. Figure 3 shows the preoperative IOP dis-
fribution in mm¥g, with most eyes having preop-
erative pressures below 20 mm¥yp. Figure 4
represents the preoperative anterior chamber depth
in mmn, with the majority well above the study ori-
teria of 3.2 mm.

Figure 5 summarizes the operative information,
inchuding the type of peripheral iris procedure per-
formed to minimize the risk of pupillary block, the
incision size in mun, the incision type, and the sur-
gical difficulties encountered. The majority of inci-
sions were 6.0 to 6.4 mm and the distribution of
corneal (3195}, limbal {37%], or scleral {32%) inci-

- 20/4D or better. best-corrected,
while 72% gained one or more
ines and 22% gained two or more

lines, regardless of degree of astigmatism or post-

operative.goal. A total of 83% of 93 eyes were 20/40

or better postoperative uncorrected at 6 months,

regardiess of degree of astigmatism or postopera-
tive goal. If the postoperative goal was #0.5 D of
emmetropia, monovision eyes were eliminated and

postoperative cylinder was « 1.00D [# = 77}, 97%

of 39 eyes were 20040 or better uncorrecied.

Figure 7 addresses preoperative versus postopera-
tive best-corrected visual acuity at & months. When
preoperative visual acuily was analyzed, uncorrecied
acuity was less thap 20400 iy 98.1% of subject eyes,
fess than 20/300 in 0.8% of sublect eves, and 204200

6313
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in 1.1% of subject eyes. Also, pre-

operative best-corrected visual

acuity was 20740 or better in

98.4% of subject eyes, but only
20i20 or better in 83.7% of those
eyes. Figure 8 describes the
lines of best-corrected visual acu-
ity lost or gained at 6 months, Post-
operative uncorrected acuity in the
patient cohort demonstrated that
B3% of subject eyes {n = 93} were
2040 or betier at & months,

Numbars of Evos

regardless of the degree of astig- 3

matisre. ¥ the postoperative goal
was +0.50 D of emetropia and

2 1 ) 4 2
Lines Gained (+) or Lost {-)

cylinder was <1.00 D {n = 77},
97% of eyes were 20/40 or better.

ﬁgﬁl‘ﬁ g Lines of best-coreectay vistal acwty gainad 13 o low -} :si § months = T35,

The postoperative best-corrected — ) - ]
vl acuity at & -mc‘mti;s shefgeg Table 1. Spherical equivalent power preoperative versus
b oof subject eyes [m o= 13 $ - .
were 20/40 or better, while 72% gms‘iepgratw%Meaa VEISUS ranges _
gained one or more lines of best- | Status Mean Range
carrected acuity and 22% gained | preoperative -12.66 D 22750 0 ~4.88 D
two or more lines of best-corrected | 1 pay -0.52 O ~4.25 D to +3.38 ©
acuity. 2 Week ~0.78 O -5.00D w0 +3.50 D
_ _ Z dMonth -3 73D ~4.00 D 1w +2.25 D
Figures 9 through 12 represent 5 Month -0.56. D 3 EE D 0 42.95 D
scatter plots of the results of | 8 Month -0.54.0 263D 1w +1.38D0D
Artisan lens implantation. In Fig- | 1 Year ~0.835.0 150 1 10 +1.00 O
ure 9, when predicted manifest

spherical equivalents were addressed [of 129 sub-
ject eyes analyzed], 63% dchieved correction
within +0.5 D of intended power and S0%
achieved correction within + 1.00 D of intended
power. In Figure 10, when predicted cycloplegic
spherical equivalents were addressed {of 129 subw-
ject eyes analyzed), 61%: achieved correction
within 4+ 0.5 D of intended power and 82%
534

achieved correction within +1.00 D of intended
power. In Figure 11, when actual manifest spher-
ical equivalents were addressed [of 129 subject
eyes analyzed], 53% achieved correction within
+ 0.5 D of intended power and 78% achieved cor-
rection within + 1.00 I3 of intended power. In Fig-
ure 12, when actuzl cycloplegic spherical
equivalents were addressed {of 129 subject eves
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Achieved Correction {D)

21 4 61% Achieved Corraction within +/- 0.5 D of Intended
20 1 82% Achiaved Correction within +/- 1.0 D of Intended

sesee 405D

+-10D

¥ T

3 4 5§ 88 7 8 8 10 1

T 7 T T T

1 12 13 14 15 16 7 18 18 20 21 22
intended Correction {D}

HQEFE 1“ Imtended versus achisved méap!egic spherical saubvalent 21 § months {n = 1291

analyzed}, 51% achieved correction within + 0.5
D) of intended power and 84% achieved correc-
tion within +1.00 D of intended power. Figure
13 demonstrates the mean spherical equivalent
power preoperative versus mean spherical
equivalent power postoperative of the Artisan

subject eyes. Ranges for the spherical equivalent
power throughout the study are presented ir
Table 1.

Figure 14 addresses the variability of the
intraocular pressure, both preoperatively anc
63"
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ﬁ 1 53% Achieved Correction within +/- 0.5 D of Emmetropia _ oy
20 4 78% Achieved Correction within +/- 1.0 D of Emmetropia
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postoperatively. Through the course of the lated high of 44 in the second postoperative
study, intraccular pressure maintained a level  week. Over the first postoperative year, there was
with 3 mean below 16 mmHg, ranging to an iso-  no indication of 3 tendency toward a rising IOFP.
636
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Day 1 £

siyivalent imeanl pieufierative varsis postopertive af e Anisar™ cohort

Table 2. Variability of intraocular pressure in the Artisan ™
lens cohort preaperatively versus postoperatively

of the implant to the lens or fo
rapid instillation of the viscoelas-
fic. At the second postoperative

Status Mean

Range visit, the residual cells/flare had

reduced to 5%, while 12%

Préopara‘tive 14.94 mmHg 8 1o 22 mmig

reported glare or halos. In general,

1 Day 14.54 mmiig Ot 42 mmHg ) i N . .
2 Weeall 18,01 mmby @ to 44 rmamby t(:a-id;l reported mmphc&tmm; in the
2 Month 15.14 mmig 9 1o 32 mmHg patient cohort decreased over
6 Month 14.34 mmHg 7 t0 20 mmig | time, dropping from 39% at the
1 Year 13.78 rmmig 8 1o 18 mmbg % at visit seven.

Table 2 lists the ranges of intraocular pressures
for the follow-up period.

Table 3 lists thie incidence of complications in the
study cohort. The majority of complications
occurred within the first two postoperative visits
and could be considered surgically related. These
complications were dominated by anterior cham-
ber reactions and glare. At the first.day postoper-
ative, 131 complications were noted [39%]. The
most cormnmon noteworthy observation was an 18%
rate of celfflare. Three reports of elevated 1OP {3%)
were related to residusl viscoelastic. Irregular pupiis
seemed 1o Tesolve with time, as did the majority of
complications. Asymptomatic vacuoles (1%, seen
in some of our patients, also appeared to either not
progress or to resolve with time. It was thought that
the vacuoles were the result of inadvertent touch

Table 4 is a compilation of endothelial cell counts,
both preoperatively and postoperatively. The data’
represent three separate patient groups reported
by postoperative elapsed time. In the 6-month
group [n = 135}, endothelial cell counts actually
improved by 6.3%. Within the 1Z-month group
{n = 25), cell counts decreased 2.4% in the first
6 months, then increased 2.4% over the next 6
months, to give 2 0% net change. The data on the
24-month group {(n = 6) demonstrated a 7.8% cell
loss over the time span.

Box 2 provides a summary of eight adverse events
that occurred in the study Halos due to large

‘pupil size dominated the events, while the other

five events created no untoward effects. Adverse
events encountered in the reported patient
cohort were all resolved without complication,

537
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: Day 1 '
igm’e Ia Verigbility of intraocular pressurs inthe issmm §e_nc

Pre-Op

2 Wee’k . 2Month

shart preoperatively versus pustoperatively

& Month 8 Month 1 ?egr

Adverse events encountered in the Artisan™ lens high myopia study

without gormplication.

without complication.

+ Oine {1} lens exchanged due to operating room error—resoived without somplication.

s Three {3} lenses exchanged due to halos due to pupil siza—resolved with Smm optic
lens replacement without complication.

s One {1) lens repositioned due to improper positioning during initial surgery—resaived

¢« One {1) elevated 1OP due to steroid response—resolved withiout cormplication,
One {1) response to general anesthesia—resolved without cormplication.
s+ One (1) lens removal in patient who expressed anxiety of having lens in eyg-—resoived

P intranoular pressung,

Box 2

Discussien

Refractive surgery has become a major clinical and
economic force in the provision of eye care fo
Americans. LASIK has supplanted radial keratec-
‘tomy as the refractive surgery of choice because of
a combination of better predictability, patient post-
surgical comfort, minimal drift, and ocular stabil-
ity. There are, however exceptions to the successful
application of LASIK—most notably in patients with
thin corneas, flat keratometric readings, and high
refractive errors frefer to Box 1). Phakic lens implan-
tation and clear lensectomy has gained recent inter-
est for the patient with exceptions to the criteria for
use of LASIK, PRK, or RK.

38

This interim report describes the results of an
FDA-supervised study of the implantation of the
Artisan lens into phakic eves of patients ages 21
to 50 years with refractive errors of - 5.00 Do
- 20.0 D. Patients were required to meet specific
criteria as outlined in the section on materials and
methods. This report addresses 264 of the totat
550 eyes to be enrolled in the study at comple-
tion. Of the 13 centers involved in the implan-
tation at the time of this report; john-Kenyon Eye
Center implanted 44 subject eyes—17% of all sub-
ject eves. The next-highest implantation rate was
by the Jules Stein Eye Institute, reporting 28 sub-
ject eyes for 11% of all eyes).
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Table 3. Incidence of complications in the study cohort for the high myopia Artisan ™ lens

Visit {no. of eyes}

1 2 3 4 5 6 7
{238) {222} (201} {135} (70) (25) {6}

Cells/flare itld 47 {18%) 12 (8%} 3 {0%) 1 {19} 0 (0%} 0 {0%) 0 {0%]}

Moderate 14 {59%} O (0%} 1 {0.5%] O (0%} O (0% O {09%) Q {0%}

Severe G {0%) O (0%} O {0%} G {0%) O {0%) O 0%} O 0%

Corneal edema Wil 11 {4%) 3419%) 1 {D.5B%) O (0%} 010%Y 0% 0 10%)

Muoderate 8 {2%) 0 (0%} O (0%} O (0%} O (0% D%  O{0%)

Severe € (0% O {0%} O (0% 0 (09%) 0 {09%) O {0%) G {0%)

Glare/halos RMtd 529 19 {9%) 14 (8%} & {49%]) 3 (4% 2 {8%) O{0%)

Moderate 0 {0%) 6 (3%} 6 (3%} 2 {1%]) 1 (1%} O{0%) 0 {0%)

Severe 0 {0%) 1 Q%) 1 (0%} 0 (0%) 3 H0% 0 {0%} O (09%)

Hyphema 3 (1% O (0%} G 0%} O 0%} 009 O0%) O {0%)

fransient rise of 0P 7 {3%) 5 (2%} 0 {0%) O (0%) 0 {0%) G (0%) O {0%)

Nonpigmented precipitates 2 11%]) B {3%}) 0 (0%} 1 {1%) O{O% 0{O%) 0{0%}

tris pigment precipitates G 0% 11 {5%) B (2%} 2 0%} D% 0% O{0%)

Wound leak 10 (4%} 0 {0%} O (0%} G 0%} O 0%}  0{0%) O{0%)

Diplopia T {G%) 0 (0%) 0 {0%) G {0%) O {D%} G {0%) O (0%}

Irregular pugpil 23 (8%} 8 (3% a4 {2%) 2 (1%} 00% 00y O {0%)

Asyrnptomatic vacuoles 3 {1%) 4 (2%} a4 {2%} Z{1%) 00%  1{4%) O{0%)
on crystaliine fens

Total complications 1317100 7381 3732 14714 4f4 373 O/0

raported/ eyes eyes eYes eyes ayes BYES SVes

no. of subject eyes {39%:} {27%} {16%} {10%:) {59%) {12%;) {0%:)

B8 Intraccular pressure.

In the patient cohort, 63% of eyes achieved
intended correction within +0.50 D and 90%
within + 1.00 D on manifest spherical equivalent
at 6 months. Under cycloplegia, 61% were within
+0.50 D and 82% within + 1.00 D {refer to Fig-
ures ¢ and 10, On evaluation of actual manifest
spherical equivalent at 6 months, 53% achieved
correction within +0.50 I and 78% were within
+1.00 D. Under cycloplegia, 51% were within
+0.50 D and 84% within +1.00 D {refer to Fig-
ares 11 and 12}, While the mean preoperative
spherical refraction was - 12.56 D, the mean post-
operative spherical refraction was - 0.53 D at ©
months, ~ 0.35 I3 al 12 months, and - 042 D at
24 months. In a previous study, the postoperative
results with the posterior chamber Starr Collamer
lens indicated 97.1% of patients achieved 20/40
or better at 4 to 6 months. At 6 months, 4.7% of
patients required YAG capsulotomy.®® In another
{more recent] study ol the posterior chamber
lens--involving 19 myopic eyes with a mean fol-
lowup of 12 months—uncorrected visuai acuity
was 20/40 or betier in 63.15% of eyes. In that

patient cohort, postoperative refraction with
+0.50 D occurred in 21.5% of eyes and withs
4 1.00 D ocowrred in 42.1% of eyes. In this samr
study, a severe pupillary block developed !
13.33% of eyes.™!

In past reports, complications from rece
implantation of angle-supported rather the
iris-supported phakic anterior chamber 101
(Domilens) included a 4.8% incidence of retip
detachment, averaging 17+ months post-impla
tation,’® as well as pupil distortion.®® With t}
implantation of silicone posterior chamber lens
in phakic, highly myopic eyes, anterior subca
sular cataract formation and nuclear sclero:
were observed in 52.9% of 17 eyes, and, wi
considering patients with a followup of only
years, the rate rose to 81.9%.%%%* Another rep«
cited the occurrence of an opacity of the anteri
capsule in a posterior chamber implantation at t
site of the laser peripheral iridotomy,* while y
another addressed the complication of corne
decompensation 1 year after implantation

&
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Table 4. Endothelial cell analysis preoperative versus postoperative in the Artisan
subject eyes
- 8-mo. 4 Z2-mo. 24-mo.
change change change Curmu-

Preop. 6-mo. from 12-mo. from 24-mo. from iative

count count preop. count HS-mo. count f12-mo. change (%)}
N=138€ 2815%/mm? W/22mm¥ 0.3% — e - B 0.3%
& months  Range, 2000 4B9 5D

1o 4200/m?

517 50
Nz25€ 2T TR 2703kmm® - 2.4% 2768/mm? 2.4% e - 5.0%
12 months  Hange, 2100 Range. Range,

w0 A0/ mr? 1848 10 2100w

481 50 3800 o 3721smm?

539 50 475 5D

N=6@& 2717 frarn? 26687 mm? - 1.8% 2H29/mm? -5.2% 2R0Bmm? - {.8% -7.8%
24 months  Range, 2100 Hange, Range, Range,

w0 3200/mm® 1800 to 230050 2000 w

408 80 3800/mm? 3105 my? 3088/mm?

525 8D 388 8D 368 80

Preop., Preoperative; S0, standard deviation.

Two other recent reports imply significant
potential problems with the collamer posterior
chamber phakic I0OLs, Design concerns are appar-
ent and I0L-iris touch, IOL-crystailine lens
touch, and anterior chamber shallowing are all
potential problems that loom to create compli-
cations with the posterior chamber lens. 3837

Complications in the current Artisan cohort are
transient and are not of catastrophic nature, espe-
cially when compared with previous reports of
anterior chamber and posterior chamber phakic
I0OLs for the correction of high myopia. The caveat
associated with this report is that it covers a lim-
ited period of time.

Endothelia] cell loss continues to be a concern of
anterior chamber refractive lens impiantations. In
an earlier report, routine uncomplicated pha-
coemulsification surgery cregted a 9% sndothe-
lial cell loss 1 year postoperatively, while there
have been reports of a 16% average endothelial
cell loss cited after phakic Anterior Chamber
JAC)-I0OL surgery. Over the long term, it is
reported that the loss for AC-IOL is about 20%,
as compared to 12% for uncomplicated cataract
surgery.”® & more recent report addressed
endothelial loss in a 4-year foliowup of the iris-
claw aphakic lens. In 111 phakic eyes implanted
with the Worst iris-claw lens, mean endothelial

640

cell loss was 3.85% at & months, 6.58% at 12
months, 9.22% at 24 months, 11.68% at 36
months, and 13.42% at 48 months. It was noted,
however, that morphometric changes recovered
and were close to preoperative levels.®® The cur-
rent study demonstrated lower endothelial cell
loss than past anterior chamber phakic IOL
reports and compared favorably with the reported
9% cell loss at 1 year postoperative in uncom-
plicated phacoemulsification. The latest report
cites the results of a mean follow-up period of 35
months in Artisan implanted eyes. In 67.2% of the
eyes, postoperative refraction was within +1.00
D of emmetropia. Mean best-corrected acuity
improved from 20/40 to 20/32. No major com-
plications were encountered. There did appear to
be, however, a progressive endothelial cell loss
over time. At 6 months, mean endothelial cell loss
was 5.5%, at 12 months 7.21%, at 24 months
9.1% {carrent study at 7.8%), and at 36 months
10,9%.%°

Conclusion

The interim results of the U5, Clinical Investi-
gation of the Artisan Myopia Lens for the Cor-
reciion of High Myopia in Phakic Eyes support
a reasonable option in the management of
patients with high degrees of myopia. Glare
appeared to be the primary reported complica-
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tion. Isolated postoperative spikes in intraccular
pressure occurred in the patient cohort, but
corneal compromise was not an issue. Endothe-
fial cell loss in the study was comparable to
uncomplicated phacoemulsification procedures
previously reported and certainly consistent with
earlier reports. Adverse events were dominated
by halos and surgical procedure occurrences and
all were resolved without complication. Com-
plications over the short term were minimal and
resolvable and were far-less ominous than alter-
native phakic 10L solutions to high myopia. The
complications were primarily associated with the
standard anterior chamber postoperative events—
such as cells and flare—and all decreased over
fime,

Refractive and visual acuity outcomes are
extremely good. Postoperative uncorrected visual
acuity was 20/40 or better in 83% of subject eyes
at 6 months, without regard to astigmatism. Post-
operative best-corrected visual acuity at 6
months showed 100% of eyes were 20/40 or bet-
ter, while 72% gained one or more lines of acu-
ity. Twenty-two percent of the cohort gained two
or more lines of best-corrected acuity. The actual
gain in best-corrected acuity was the strongest
positive event in the study. The mean preoper-
ative spherical refraction was - 12.56 D, while
the mean postoperative spherical correction was
~ $.42 D at 24 months. Intended correction
within 20.50 D occurred in 63% of eyes and
within 4+ 1.00 D in 90% of eyes. Manifest spher-
ical equivalents at 6 months within +0.50 D
occurred in 58% of eyes and within +1.00 D in
78% of eyes.

Based on the interim results of the U.S. Clinical
Investigation of the Artisan Myopia Lens for the
Correction of High Myopia in Phakic Eyes, the
Artisan anterior chamber phakic IOL may offer
an option for correction of high degrees of
myopia. The reader must recognize, however, the
fact that the Artisan™ myopia lens for the cor-
rection of myopia is in the developmental phase
and leng-term recommendations regarding rou-
tine implantation must be tempered.

This 15 to ackaowdetge that nare of e suthors of contributors 1 1he ania has
any aifiliation or assnciation with the devices of products mantionad within the
Ak,
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