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Abstract

Purpose: To evaluate visual quality and postoperative results as well adverse events in
myopic patients undergoing |-CARE anterior chamber angle supported phakic intraocular lens
(IOL) implantation.

Design: A retrospective, nonrandomized, case series.

Participants: Data of 29 eyes (16 patients) receiving I-CARE phakic I0OL for high myopia (-
11,66 + 3,3) was analyzed.

Methods: The I0Ls were implanted between 2003 and 2006 at the Department of

Ophthalmology, Medical University, Graz, Austria The mean follow up was 51.7 + 16

months (17 — 78 months).

Main Outcome M easur es. We measured uncorrected visual acuity (UCVA) and best-
corrected visual acuity (BCVA); patients underwent, slit-lamp examination, corneal

topography, Scheimpflug imaging and measurement of endothelial cells (EC).

Results: Mean UCVA and BCSVA were 0.63 and 0.94 decimal after one year. Endothelial
cell loss was the most serious adverse event observed. Mean EC loss was 2%, 9%, 17%, 21%,

33% and 47% after one (n=17), two (n=20), three (n=17), four (n=17), five (n=12) and six

(n=3) years, respectively. Eight IOL explantations were made due to severe EC loss three to

six years after implantation.

Other serious complications included one patient with an Urrets-Zavalia Syndrome (1 eye).
Conclusion: Implantation of the I-CARE phakic-IOL is not a safe method for the correction

of high myopia due to a serious endothelial cell loss, that might occur in a high number of

patients. Patients with these IOLs should be followed up at least every 6 months and the IOL

should be explanted, once the EC count drops to less than 2000 cells/mm?.

Financial Disclosur e(s): The authors have no proprietary or commercial interest in any of the

materials discussed in this article.






I ntroduction

Implantation of phakic intraocular lenses (IOL) for correction of ametropia has gained
popularity over the last years, especially in eyes with higher refractive errors, where corneal
procedures pose arisk for iatrogenic keratektasia ™ 2.

The first phakic I0Ls for the correction of myopia were introduced by Fechner & Worst and
George Baikoff almost 20 years ago *°. A high number of different phakic |OLs made of rigid
or foldable material have been designed and implanted since then "*°. The advantage of
foldable compared to rigid phakic IOLs liesin the possibility to implant the IOL through a

smaller incision, which reduces surgical time, has less influence on corneal astigmatism and

may be stitchless.

A high number of studies on patients receiving rigid phakic 10Ls have been published & *
1 but data on the outcome of foldable hydrophilic acrylic phakic I0Ls are till rare ™%,

The French Society of Ophthalmology (SFO) withdrew all angle-supported phakic IOLs in
2007 due to severe endothelial cell loss two to three years after implantation °.

Two short term studies on the I-CARE lens, a hydrophilic monobloc foldable phakic 10L,
have been published, showing good and predictable results *°.

This retrospective study presents for the first time long-term results with foldable I-CARE

phakic IOL in patients with high myopia.

Materials and Methods
The I-CARE lens (Corneal, France) is a phakic intraocular lens designed to treat highly short-
sighted or hyperopic patients. It is a hydrophilic acrylic monobloc lens with four independent
feet. The diameter of the lens' optic is 5.75 mm and it is available with an overall diameter
from 12 mm to 13.5 mm.
Data of 16 patients (29 eyes; 6 female, 10 male), who had I-CARE phakic intraocular lens

implantation at the Department of Ophthalmology, Medical University Graz between 2003



and 2006 were analyzed retrospectively. This retrospective case series was approved by the
local Ethic committee.

Pre- and postoperative clinical examination included slitlamp examination, Goldmann

tonometry and corneal topography (Orbscan I, Bausch&Lomb, USA). Additionally

endothelial cell (EC) count of the central cornea (Noncon Robo clinical specular microscope,

Konan, USA), subjective and cycloplegic refraction and retinoscopy was performed in all

patients at al visits.

Pentacam imaging (Oculus, Germany) was performed in all patients postoperatively starting

from January 2007.

Candidates for implantation were patients without any major systemic diseases, who

presented a stable myopia for at least two years, were older 24 years of age and did not show

any other ocular co-morbidity but myopia Ten patients had soft and six patients had rigid gas

permeable contact lenses before phakic 10OL implantation.

Visua acuity was tested and documented in decimal, but converted in logMar for statistical

analysis. Clinical data of the patients are presented in table 1.

I mplantation Technique

IOL size and dioptric power of the lens was calculated with a software available on the
homepage of the Corneal company (France), which was based on the subjective and
cycloplegic refraction and corneal white-to-white measurement (Orbscan |1, Bausch& Lomb,

USA).

Anterior chamber depth, measured by Orbscan Il topography, was at least 3,4 mm as

recommended by the company. EC count was at least 2400 cellsymm? in all cases and corneal

astigmatism was less than 3.0 D in all patients (table 2).




All operations were done in local (n=11) or general anaesthesia (18) by one surgeon (BV).

The selection of anesthesia technique was based on the patients preference and the

anesthesiologists recommendation. YAG iridotomy was performed the day before surgery in

all cases.

The pupil was constricted with Miochol® (Novartis, Germany), which was applied through a

paracenthesis. Healon GV (Pfizer, USA) was then injected into the anterior chamber and a3.0

mm corneoscleral tunnel was performed at the 12 o' clock position in all cases. The I-CARE

phakic I0L was implanted with the injector and Healon GV was washed out at the end of the

operation with a simcoe cannule. Sutures were not used in any patient.

| OL position

IOL rotation was measured using postoperative photography of the patients.

Decentration of the phakic IOL was determined by deviation of the center of the IOL from the

center of the pupil*®

Statistical analysis
One-way ANOVA test was used for evaluating significance of difference during the follow up
period for visual acuity (converted in log MAR for statistical analysis), refraction, intraocular

pressure and endothelial cell count.

Results
Endothelial Cell Loss
There was no statistical significant decrease of the endothelial cell count within the first year,

but a significant decrease could be seen after the second post-operative year. The average EC

count was 1850 + 693 cells/mm? after five and 1544 + 136 cells/mm? after six years.




Endothelial cell count of less than 2000 cells/mm? was seen in five out of 17 eyes, in five out

of 12 eyes and in three out of three eyes after four, five and six years, respectively. Exact data

is shownin table 3.

I OL explantation

All IOL explantations were done due to a serious endothelial cell loss.

Eight 10Ls were explanted within the third and sixth year after implantation and another two

patients (two eyes) were scheduled for |OL explantation at the time of mauscript submission.

Exact data of eyes with |OL explantation are shown in table 4.

Visual acuity and refraction

Uncorrected (UCVA) and best corrected spectacle visual acuity (BCSVA) increased
significantly after phakic IOL implantation. Best visual acuity was seen two years after
implantation and decreased thereafter again, but the decrease between the second and fifth
postoperative year was statistically not significant (p=0.50; 2 years vs 5 years) (exact data are
shownintable 5).

Spherical equivalent was -0,26 + 0,6 dpt one month after implantation and remained stable

over the entire follow-up period.

I ntraocular pressure

Two patients had increase of intraocular pressure (IOP) the day after surgery. I0OP could be
controlled in one case with a single i.v. application of acetazolamide 500 mg. The second
patient developed an Urrets-Zavalia syndrome (Figure 1), but had normal IOP 48 hours after
IOL implantation. IOP remained normal in all other patients during the entire follow-up

period.



Halos

Halos were reported in six out of 16 patients (37,5%) within the first three postoperativ
months. Two of these patients received brimonidine tartrate 0,2% ophthalmic solution for a
period of three months. None of the patients reported problems with halos one year after

phakic IOL implantation.

Pupil Ovalisation 12 eyes (41.4%) out of 29 showed a mild pupil ovalisation. Severe cases of
pupil ovalisation were not seen and no explantations had to be made due to this complication

(Figure 2).

Rotation and Decentration In 17 cases (58.6%) the phakic IOL rotated at least 10°, the
average rotation was 33°.

Decentration of the plOL appeared in 8 eyes (Figure 3).
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Discussion

Phakic I0OLs have been introduced in the 1980s for the correction of myopia. George Baikoff
introduced an angle-supported and Fechner & Worst an iris-claw phakic 10L *°.

Corneal refractive surgery is a limited option, since the treatment of high myopia can result in
keratectasia™ 2.

The first anterior chamber phakic IOLs were made of rigid material. Several foldable anterior
chamber phakic IOLs made of acrylic or silicone material were introduced within the last
years 9,15, 18, 20-

Rigid angle supported phakic 10Ls have shown good refractive predictability and stable
endothelial cell count. However, various serious adverse events including iris ischemia %
have also been published. One of the main problems is sizing of the angle-supported phakic
IOL %. In cases of over-sizing, the eye will develop pupil ovalization and iris ischemia due to

the pressure on the iris roots and in cases of under-sizing the IOL will rotate or dislocate ™ 2

23.

Only few studies report on results of hydrophilic acrylic foldable anterior chamber phakic
IOLs 15, 24, 25.

Our retrospective study investigated clinical outcome and complications after implantation of
the I-CARE phakic 0L during a follow-up period of up to 6 years.

Cornea EC count was stable over the first 12 months, but a gradual decrease of the cells was

observed between the second and 6™ post-operative year. The 6" follow-up year is limited to

three eyes of three patients, but al three eyes had an endothelial cell decrease to less than

2000 cells'/mm? and the I-CARE 10Ls were therefore explanted or scheduled for explantation.

2000 cells/mm? seems to be the critical limit to us and eyes with an 1-CARE phakic 10L and

an endothelial cell decrease to less than 2000 cellssmm? should be considered for I10OL

explantation, since all eyes with a central corneal endothelial cell count of less than 2000

cells/mm? seem to be progressive in terms of serious endothelial cell loss.
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All anterior chamber phakic 10Ls have a potential risk to damage the corneal endothelium.
Alio et al. have shown in a retrospective study, that endothelial cell loss was the second most
common reason for explantation of rigid anterior chamber phakic I10Ls . The mean
explantation time after implantation was almost 9 years and counted for 24% of explantation
reasons. In average, the endothelia cell loss with the latest generation of angle-supported
rigid anterior chamber phakic IOLs is about 3 to 4% within the first year and then 1 -2%
every year ® % %, Two recent studies on foldable material showed similar results. A phase 3
non-randomized multicenter clinical trial showed an endothelial cell loss of 5% with the
hydrophobic acrylic Acrysof angle-supported phakic 0L and only 1% cell loss with the
foldable silicone iris-claw phakic IOL (Artiflex). However, the follow-up period was only 1
year with the Acrysof and two years with the Artiflex phakic IOL ' ?°. Both lenses are not
comparable with the I-CARE phakic IOL since they vary in design and material.

Refractive predictability and stability of the I-CARE phakic 10l was similar to other anterior
chamber angle supported phakic 10Ls® ® % 2. One patient ended up with a spherical
equivalent of -2,0 dpt and a second one with -1,5 dpt. All other patients were within £ 1,0 dpt
and the refraction stayed stable over the entire follow up period.

Intraocular pressure did not significantly change after phakic IOL implantation with the
exception of two patients developing an intraocular pressure peak of 60 mmHg on the first
postoperative day. Whereas the pressure could be managed with acetazolamide in one patient
without any long-term complications, the second patient developed an Urrets-Zavalia
syndrome with iris ischemia and fixed dilated pupil. This complication is rare after anterior
chamber phakic 1OL implantation, but has also been described before with other types of
phakic I0Ls? %",

Halos are a known complication after corneal refractive surgery or phakic IOL implantation,
if the patient has a large pupil under mesopic or scotopic conditions. Especially patients with

the first generation of phakic I0Ls complained about halos at night. The newer models in the
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late 1990s and beginning of 2000 had better optic edge for reduction of this phenomenon, but
patients still described halos in up to 30%°. Six of our patients complained about halos
immediately after IOL implantation and two patients were successfully started on brimodine
eye drops. Lee JH et al have shown that brimonidine application once a day was sufficient to
reduce halos after LASIK?®. There are no studies showing the effect of brimonidinein patients
with phakic IOLs, but our two patients reported reduction of halos and the drops were stopped
three months after onset. No patient complained about halos 12 months after 1OL
implantation.

Pupil ovalization is also a known complication of angle-supported phakic IOLs and counts for
10% of phakic 1OL explantations ™. It is a result of iris ischemia via pressure on the iris
roots™. This complication probably happens, when the IOL is over-sized. In contrast to rigid
IOLs, which increase the pressure on the iris roots in cases of over-sizing, IOLs made of
hydrophilic acrylic material develop a vaulting and decrease the distance to the corneal
endothelium. One patient, who had an IOL explantation showed a distance of only 1030 um
from the central anterior surface of the IOL to the central corneal endothelium (Figure 4).
Coullet et al. recently presented three cases of I-CARE oversizing resulting in severe corneal
endothelial cell decrease with one eye undergoing cornea transplantation for corneal
decompensation .

In cases of under-sizing, the IOL will dislocate or rotate. This happened in 17 out of 29 eyes
in our study. IOL rotation has been described in up to 50% within the first 24 postoperative
months®.

The main problem of anterior chamber phakic I0Ls, and especially foldable phakic IOLs, is
the importance of exact measurement of the anterior chamber®®. An estimation from the
white-to-white distance of the cornea is not adequate, since it does not represent the real

anatomical structures of the internal eye.
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Our study shows for the first time the long-term problems with the hydrophilic acrylic phakic
IOL I-CARE. The lens is withdrawn from the market, but patients with an I-CARE phakic

IOL should be seen at least every 6 months and in cases of endothelial cell decrease to less

than 2000 cellsmm? 10OL explantation should be considered.
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Table 1: Demographic data of the patients

Mean + SD
Age (y) 37,5+ 5,9 (28t053,21)
Follow up (m) 51,7+ 16 (17 - 78)

IOL power in (D)

11,3+ 2,43 (-16,0 to -7,0)

IOL length (mm) 12,9+ 0,40 (12t0 13,5)
ACD to Epithelium 3,9+0,28 (3,44t04,4)
W —W (mm) 11,85+ 0,38 (11,10 to 12,70)
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Table 2: Corneal Astigmatism and phakic IOL distance data.

Pre-operatively Post-operatively

Corneal astigmatism (dpt) 1,26+0,7(02-29);n=29 [1,40+058(0,2-2,6);n=24

Endothelium - IOL (mm) 14+023(1,0-2,0)n=23

Crystallinelens - IOL (mm) 1,4+ 0,29 (1,0—-2,0) n=23




Table 3: Endothelial cell count (ECC) (cells/mm?)

ECC p
Preoperative (n=29) | 2755 £ 161 (2481 — 3300)
1 year (n=17) 2696 + 260 (2444 — 3194) | 0,941
2 years (n=20) 2503 + 430 (1111 —-3134) | 0,016
3 years (n=19) 2306 £ 582 (751 —3164) | 0,004
4 years (n=17) 2157 + 574 (1200 — 2785) | 0,001
5 years (n=12) 1850 + 693 (530 —-3030) | 0,001
6 years (n=3) 1544 + 136 (1443 —1700) | 0,006

19
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Table 4: Endothelial cell count (ECC) (cellsymm?) of eyes with IOL explantation at the time

of phakic IOL removal

Patient ECC Y ears after implantation
1 1324 3years
2 751 3years
3 1302 4 years
4 1550 Syears
5 1098 5years
6 1697 5 years
7 530 Syears
8 1443 6 years
9 1490 6 years (scheduled)
10 1700 6 years (scheduled)




Table 5: Visual acuity and refraction

21

UCVA

BCSVA

SE

Preoperative

0.74+0,22 (0,4 — 1,25)

-11,66 £ 3,3 (-18,0t0 -7,0)

1 month (n=21)

0,67+0,2 (0,4 — 1,0)

0,88£0,2 (0,5 — 1,25)

-0,26 % 0,6 (-1,0t0 +1,0)

1 year (n=17)

0,63%0,2 (0,2 — 1,25)

0,94+0,16 (0,5 — 1,25)

-0,50 £ 0,8 (-2,25 to +0,5)

2 years (n=20)

0,700,2 (0,5— 1,0)

0,98+0,17 (0,8 — 1,25)

-0,27 £0,7 (-2,0 to +1,0)

3years (n=17)

0,690,2 (0,5 — 1,25)

0,95:0,18 (0,8 — 1,25)

-0,29 * 0,24 (-0,50 to 0,0)

4 years (n=17)

0,67£0,2 (0,32—1,0)

0,90%0,20 (0,63 — 1,25)

-0,40 £ 0,52 (-1,25 t0 0,0)

5 years (n=12)

0,59+0,2 (0,32 — 1,0)

0,85+0,10 (0,8 — 1,0)

-0,75+ 0,9 (-1,5 10 0,0)

6 years (n=3)

0,5¢0,2 (0,4 —0,8)

0,80+0,09 (0,8 — 1,0)

-0,75+ 0,9 (-1,5 0 0,0)
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L egend:

Table 1:

(y): years; (m): months; (D): diopters; (mm): millimeters; ACD: anterior chamber depth in

mm (Orbscan); W —W: Horizontal white to white distance of the cornea (Orbscan).

Table 3:
The pre- and postoperative corneal endothelial cell count. p-values are given for comparison

with preoperative data.

Table 5:

UCVA: Uncorrected visual acuity; BCSVA: Bestcorrected spectacle visual acuity; SE:
Spherical equivalent of spectacle refraction in dpt; BCSVA preoperative vs BCSVA 1 month:
p=0.011; No statistical significant change in terms of BCSVA after 1 month. No statistical
significant change in terms of UCVA and SE were seen between the first postoperative month

and the 6™ postoperative year.

Figure 1: Urrets-Zavalia Syndrome
Irisischemia can be seen at the pupil margin with dilated non-reactive pupil. IOL is well

centered.

Figure 2: Rotation of the phakic IOL
The IOL was implanted at 90° in the 12-6 o’ clock position. Twelve months after implantation,

the IOL had rotated over 90° and was seen in the 3-9 o’ clock position.



Figure 3. Decentration of the phakic IOL

IOL is decentred towards left, probably due to undersizing of the IOL.

Figure 4: 10L distance to cornea and crystalline lens
Scheimpflug picture of a patient with alow distance of 1030 um between the IOL and the

corneal endothelium.
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