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CATARACT SURGERY PHAKIC IOLS

By John So Min Chang, MD

Phakic IOLs are becoming more popular in
Hong Kong due to the prevalence of high
myopia among Hong Kong Chinese.1 Thirty
percent of my Chinese LASIK patients have 
-8.00 D or more of myopia. When choosing

between LASIK and phakic IOLs, I generally offer the latter
if the patient has a manifest refraction spherical equivalent
of -10.00 D or higher. Currently, I am using the Visian ICL
(STAAR Surgical, Monrovia, CA) and the AcrySof Phakic
IOL (Alcon Laboratories, Inc., Fort Worth, TX; not available
in the United States) for patients with less than 1.50 D of
astigmatism, which I can easily correct intraoperatively
with limbal relaxing incisions. I offer the Visian TICL
(STAAR Surgical Company; not avail-
able in the United States) to patients
with higher amounts of astigmatism. I
also use the Artisan/Verisyse phakic
IOL (Ophtec BV, Groningen, The
Netherlands/Abbott Medical Optics
Inc., Santa Ana, CA) in a limited pa-
tient population (between -20.00 and
-25.00 D).

L A SIK VER SUS PHAKIC IOL S

I perform wavefront-optimized
LASIK with the Allegretto Wave
Eye-Q excimer laser system
(WaveLight Laser Technologie AG,
Erlangen, Germany; available in the
United States from Alcon Labora-
tories, Inc.) and the Zyoptix
Aspheric algorithm on the
Technolas 217z (Technolas Perfect
Vision GmbH, Munich, Germany;
not available in the United States).

Assuming adequate corneal tissue and a pupil that is
not overly large, I seldom hear complaints about halo
and glare when patients’ myopia is below -10.00 D, but
they are the chief grievances for higher corrections. In
Hong Kong, most people do not drive, so night vision is
a lesser concern. I therefore sometimes will correct as
much as -12.00 D of myopia in this population. For pa-
tients from mainland China and other countries who
drive at night, however, I begin recommending a phakic
IOL rather than LASIK if their level of myopia exceeds 
-10.00 D. 

I tell all high myopes that studies have shown that the
Visian ICL provides better vision than LASIK to eyes with
moderate and high myopia2,3 (Figure 1). If these patients
insist on undergoing LASIK, I perform the procedure on

Phakic IOLs 
Outside the 

United States
When do I implant these lenses?

Figure 1. Postoperative higher-order aberrations (A and B) and point spread func-

tion (C and D) for a patient who underwent LASIK in his right eye and the implanta-

tion of a Visian ICL in his left eye.The amount of spherical aberration in the ICL eye

was much lower than in the LASIK eye.
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their nondominant eye first and ask them to test the vi-
sion in that eye at night. Those who are satisfied undergo
LASIK on their dominant eye. Those who are not receive
a phakic IOL in that eye.

CHOICE OF PHAKIC IOL S

The Visian ICL and TICL
Most high myopes have significant amounts of astigma-

tism as well. The Visian TICL is therefore my first choice
among all of the phakic IOLs available in Hong Kong. The
lens’ high stability in the posterior chamber means that
the refractive outcomes remain relatively unchanged after
1 week.4 With the Visian ICL and TICL, proper sizing is
essential to attaining accurate refractive results and avoid-
ing postoperative complications such as anterior subcap-
sular cataract. I therefore double-check the calculation to
see if the size is marginal. If a 0.1-mm increase in the white-
to-white measurement will result in a larger lens size, I will
choose it. If I remain doubtful about the lens’ size or con-
cerned that the eye is too small, I will instead choose an
AcrySof Phakic IOL. 

AcrySof Phakic IOL
Although anterior chamber lenses always seem to give

surgeons the impression of damage to the corneal endothe-
lial cells, an ongoing multicenter study of the AcrySof Phakic
IOL showed a slight reduction of 3.31% in central cell densi-
ty 6 months after surgery. At 1, 2, and 3 years postoperative-
ly, however, no further reduction in the mean, annualized,
chronic loss in the central density of endothelial cells was
reported (data on file with Alcon Laboratories, Inc.). This
lens can correct myopia ranging from -6.00 to -16.00 D. 

It is relatively easier to estimate the size for implanta-
tion of the AcrySof Phakic IOL than the Visian ICL, be-
cause the anterior chamber angle-to-angle diameter can
be determined by anterior segment optical coherence
tomography (OCT) (Visante OCT; Carl Zeiss Meditec
AG, Jena, Germany). Although Alcon Laboratories, Inc.,
only requires a white-to-white measurement with the
IOLMaster (Carl Zeiss Meditec AG) to calculate the lens’
size, I believe that it is worthwhile to perform anterior

segment OCT as well. 
Another advantage of the AcrySof Phakic IOL com-

pared with a PCIOL is that the former requires no periph-
eral iridectomy. The lens can therefore be implanted in a
single procedure. I find that the AcrySof Phakic IOL en-
tails the shortest learning curve of all phakic lenses. Its
disadvantage is the lack of a toric model, which the com-
pany may produce in the future.

Verisyse Phakic IOL
This iris-fixated phakic IOL is available on a rigid and a

foldable platform. The rigid Verisyse lens is available in
powers of up to -23.50 D (-14.50 D for the foldable ver-
sion). I use the rigid lens for eyes with greater than 20.00 D
of myopia, for which the Visian ICL and AcrySof Phakic
IOLs are not available. 

BIOPTICS
For the rare patient who is too myopic (≥ -25.00 D) or

whose eyes are too small for the Visian ICL or AcrySof
Phakic IOL, I rely on a bioptics approach to correct his or
her residual astigmatism and myopia. I find that limbal
relaxing incisions are reliable up to -2.00 D only. With a
bioptics approach to correct astigmatism, I intentionally
target myopia when placing the phakic lens in order to
leave the eye with myopic astigmatism (eg, -3.00/+3.00 D
or plano/-3.00 D). I find this method to be more accurate
for correcting myopic versus hyperopic astigmatism.

John So Min Chang, MD, is the director of the Guy Hugh
Chan Refractive Surgery Centre Hong Kong Sanatorium
and Hospital. He has received travel support from Abbott
Medical Optics Inc. and Bausch & Lomb and is an unpaid
instructor for STAAR Surgical Company. Dr. Chang may be
reached at +852 28358885.
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By Erik L. Mertens, MD, FEBO

My indications for phakic IOLs have
changed significantly during the last couple of
years with a shift toward lower myopia and
hyperopia. I always use a phakic IOL to treat
myopia of -8.00 D or more (provided the dis-

tance between the endothelium and the anterior surface
of the crystalline lens is at least 2.8 mm) and hyperopia of

+4.00 D and higher. Phakic lenses are also my top choice
in cases of dry eye disease; thin, flat (< 38.00 D), or steep
(> 47.00 D) corneas; or suspected keratoconus. More-
over, I favor them for eyes at high risk of developing kera-
tectasia. In recent years, I have also begun implanting the
Visian ICL (STAAR Surgical Company, Monrovia, CA) in
eyes that have no other option for refractive correction
after previous refractive or cataract surgery. Four cases
illustrate my practice and experience.
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CA SE N O .  1
A good friend of mine with low myopia presented for a

refractive surgery consultation. The refraction in her right
eye was -3.25 -0.75 X 10 with a keratometry reading of
44.25/45.75 @ 82º. The refraction in her left eye was -3.25
-2.75 X 4 with a keratometry reading of 43.25/46.75 @ 92º.
Pachymetry measured 501 µm OD and 510 µm OS.  

At first glance, the patient appeared to be a perfect
candidate for laser refractive surgery, but a closer evalua-
tion of her corneal topography showed otherwise. Test-
ing with the Orbscan Topographer (Bausch & Lomb,
Rochester, NY) revealed asymmetric corneal astigmatism
with a difference between her eyes of more than 1.00 D
(Figures 1 and 2). Her corneas were therefore suspicious
for forme fruste keratoconus and at high risk of develop-
ing keratectasia.

In 2004, I implanted a Visian ICL in the patient’s right eye
and a Visian TICL (STAAR Surgical Company; not available
in the United States) in her left eye. At her last visit in late
2008, her UCVA measured 20/16 OD and 20/20 OS.

CA SE N O .  2
A 22-year-old male presented with an increasing intoler-

ance of his soft contact lenses. The refraction in his right
eye was -6.75 -0.25 X 175 with a keratometry reading of
44.25/44.75 @ 90º. The refraction in his left eye was -6.50 
-0.25 X 100 with a keratometry reading of 44.25/44.5 @
82º. The mesopic pupil size was 7.0 mm bilaterally. 

An evaluation of the anterior and posterior float on
Orbscan topography showed no symmetry (Figures 3 and 4).
The posterior elevation was 53.60 D OD and 54.00 D OS. In
conjunction with the patient’s dry eyes and large mesopic
pupils, these measurements made me suspicious regarding
the status of the corneas. In addition, the eyes also exhibited
asymmetric astigmatism on the keratometric map (not
corneal warpage because he had not worn his soft contact
lenses for more than 3 weeks and no topographical changes
had occurred in several consecutive months). 

I decided to implant the Visian ICL bilaterally. Postopera-
tively, the patient attained a UCVA of 20/20 OU and a visual

Figure 1. Asymmetric pattern in corneal astigmatism in the

patient’s right eye.

Figure 2. Orbscan topography of the patient’s left eye shows

a difference of more than 1.00 D in corneal astigmatism com-

pared with her right eye.

Figure 3. The posterior float pattern shows no symmetry with

the anterior float pattern.

Figure 4. Keratometry of the patient’s left eye shows a steep-

er cornea inferiorly.
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quality that provided him with clear night vision. Moreover,
his eyes were no longer red, irritated, or dry.

CA SE N O .  3
A patient underwent several PRK surgeries in both eyes

to treat myopia that initially measured -9.00 D. At the
time of his presentation, the UCVA in his right eye was
20/32 with a significant compromise in the quality of his
night vision. His left eye still had -1.50 D of myopia.
Orbscan topography showed very thin corneas (Figure 5). 

I implanted a -2.50 D Visian TICL (ICM120V4) in the pa-
tient’s left eye in 2006. Two years later, his UCVA was 20/20.

CA SE N O .  4
A 26-year-old male with a history of allergies presented

for a refractive surgery evaluation. The refraction in his
right eye was -4.50 -2.50 X 84 with a keratometry reading
of 39.37/40.5 @ 173º. The refraction in his left eye was
-4.5 -1.75 X 100 with a keratometry reading of 39.5/40.12
@ 13º. In mesopic lighting, his pupils measured 7.2 mm
OD and 7.0 mm OS. Orbscan topography did not show
any direct contraindications to refractive laser surgery
(Figures 6 and 7). 

I discussed with the patient the possibilities of LASIK,
epi-LASIK, and the Visian TICL. Based on the flatness of
his corneas and the difference between his corneal and
refractive cylinder, my recommendation was the Visian
TICL. I implanted the TICM125V4 in both of his eyes: 
-9.5 +3.0 X 174 OD and -8.5 +2.0 X 10 OS (Figure 8). 

My cut-off for this IOL’s implantation is a pupillary size
of 7.5 mm for a correction of up to -8.00 D and 7.0 mm
for corrections higher than -8.00 D. 

CONCLUSION
The case examples presented herein illustrate a wide

range of indications for phakic IOLs. Not every sur-

geon will agree with my approach. Based on my 
17 years of experience with various phakic lenses and
their growth to more than 25% of the refractive proce-
dures performed in my practice, however, I am confi-

Figure 6. Clear against-the-rule astigmatism in the patient’s

right eye.

Figure 7. A small amount of corneal astigmatism is evident

on the Orbscan map.

Figure 8. A slit-lamp photograph of an eye after implantation

of the Visian TICL.

Figure 5. Very thin pachymetry reading due to prior laser

refractive surgery.
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By Rudy M. M. A. Nuijts, MD, PhD, and M. Doors, MD

Iris-fixated phakic IOLs have been safely implant-
ed since 1986 to correct myopia, hyperopia, and,
later, astigmatism. These lenses provide stable
and predictable visual results.1-5 Briefly, the data
on long-term safety showed a loss of more than

two lines of BSCVA in only 0% to 2.6% of eyes.1-5 Vision-
threatening complications are rare (< 1%) with the current
models of the Artisan/Verisyse (Ophtec BV, Groningen, The
Netherlands/Abbott Medical Optics Inc., Santa Ana, CA)
and Artiflex/Veriflex (Ophtec BV/Abbott Medical Optics
Inc.; not available in the United States).3

The long-term effect of iris-fixated phakic IOLs on the
corneal endothelium remains a point of discussion. The
density of endothelial cells is known to decrease over time
at a physiological rate of 0.6% per year in patients who are
18 years of age or older.6 Several short-term and a few re-
cent longer-term studies have evaluated the loss of corneal
endothelial cells after the Artisan’s implantation, and they
found an average rate of loss ranging from 0.7% to 11.7%
over 3 years.1,7-13 Research has suggested that anterior
chamber depths (measured from the epithelium) of at
least 3.0 and 3.2 mm are an adequate safety measurement
for implanting the Artisan and Artiflex IOLs, respective-
ly.1,8,14 Other proposed criteria for maintaining a safe dis-
tance between the IOL and endothelium include a dis-
tance of 1.5 mm between the edge of the phakic lens and
the endothelium15 and a distance of 2.0 mm between the
center of the IOL and the endothelium.16 The importance
of these measures was illustrated by Dr. Doors and col-
leagues.17 They reported that a shorter distance between
the IOL’s edge and the endothelium was associated with a
higher loss of endothelial cellular density. This finding indi-
cates the importance of yearly imaging of the anterior seg-
ment—as well as endothelial cell counts—among patients
who have received phakic IOLs.

In our clinic, we use additional measures to ensure the
safe and effective implantation of iris-fixated phakic IOLs.
Patients must exhibit refractive stability for 2 years prior
to receiving these lenses. Their pupillary size under me-
sopic lighting must be smaller than 7 mm for a 6-mm
optic. Candidates must have no irregularities in their
corneas, pupils, or irides and no history of glaucoma or of
chronic or recurrent uveitis. Finally, a preoperative endo-

thelial cell count must demonstrate a density of at least
2,000 cells/mm2.

Two case presentations will show how we are currently
using iris-fixated phakic IOLs in our practice.  

CA SE N O .  1 .   REFR ACTIVE SURGERY 
In 2008, a 42-year-old male presented for a refractive sur-

gery consultation. His preoperative subjective refraction
was -7.75 -1.25 X 30 OD and -8.00 -1.00 X 156 OS. Corneal
topography was normal, and the central corneal thickness
was 499 µm OD and 504 µm OS. Due to the patient’s high
refractive error and relatively thin corneas, we recommend-
ed the implantation of a phakic IOL. The preoperative en-
dothelial cellular density was 2,384 and 2,352 cells/mm2 in
his right and left eyes, respectively. The patient consented
to the procedure, and we implanted an Artiflex IOL with a
spherical power of -9.00 D in both of the patient’s eyes
(Figure 1).   

The Artiflex IOL has a convex-concave shape and a 6-mm
optical zone. This three-piece lens consists of a flexible optic
made of ultraviolet-absorbing silicone and two rigid haptics
made of PMMA. The lens is available in dioptric powers of 
-2.00 to -14.50 (in increments of 0.50 D). This foldable IOL
can be inserted through a smaller incision (3.2 mm) than
the Artisan lens (5.2 or 6.2 mm, depending on the size of the
optic). 

Six months postoperatively, both of this patient’s eyes
had a UCVA of 20/20. Anterior segment optical coherence
tomography showed adequate distances from the IOL to
the endothelium and the crystalline lens in both of his eyes
(Figure 2). 

dent that the popularity of phakic IOLs will continue
to rise.

Erik L. Mertens, MD, FEBO, is the medical director of both
Medipolis in Antwerp, Belgium, and FYEO Medical in Eersel,

The Netherlands. Dr. Mertens is also the associate chief
medical editor of Cataract & Refractive Surgery Today
Europe. He acknowledged no financial interest in the prod-
ucts or companies mentioned herein. Dr. Mertens may be
reached at +32 3 828 29 49; e.mertens@medipolis.be.

Figure 1. Slit-lamp photograph of an eye after the implanta-

tion of an Artiflex phakic IOL.
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CA SE N O .  2 .   AF TER PENETR ATING 
KER ATOPL A STY

Individuals with high astigmatism after penetrating ker-
atoplasty (PKP) represent a special category of patients. In
all such patients, the astigmatism has a regular and irregular
component, but the former accounts for 82% of the total
wavefront error.18 The iris-fixated Toric Artisan IOL (Ophtec
BV; not available in the United States) treats the regular
component. Manufactured by compression-molding tech-
nology, this single-piece PMMA lens has a convex-concave
toric optic with a spherical anterior surface, a spherocylin-
drical posterior surface, and a 5-mm optical zone. The IOL
is available in dioptric powers of -2.00 to -23.00 for myopia
and +2.00 to +12.00 for hyperopia, with a cylindrical cor-
rection of 1.00 to 7.50 D.

A 72-year-old female underwent a triple procedure in her
left eye (phacoemulsification, IOL surgery, and PKP) for Fuchs’
endothelial dystrophy and cataract in 1998. In 2001, she pre-
sented to our clinic with a significant amount of corneal
astigmatism, which could not be adequately corrected by
glasses or contact lenses. Her BSCVA was 20/50 with a subjec-
tive refraction of -9.00 -6.00 X 165 (Figure 3). The endothelial
cellular density measured 1,459 cells/mm2 in her left eye. 

This patient received a Toric Artisan lens with a spherical
power of -8.50 D and a cylindrical correction of -5.50 D. The
intended axis of enclavation was 165º. Six months after
implantation (Figure 4), she presented with a UCVA of
20/40 and a BSCVA of 20/25 with a subjective refraction of
plano -2.00 X 50. The actual axis of implantation was 158º,
which might account for the slight undercorrection. The
patient was very satisfied with the results. Her subjective
satisfaction scores on a scale of 1 to 10 (with 1 really poor
and 10 excellent) were 2 preoperatively versus 8 postopera-
tively. Eight years after receiving the phakic IOL, her cornea
remained clear, and her BSCVA was 20/25 with a subjective
refraction of -2.00 -2.50 X 130. The endothelial cell count
had decreased to 589 cells/mm2, which corresponded to a
yearly loss of 7.5%. 

The loss of endothelial cells does not stop after PKP

and a phakic IOL’s implantation.19,20 According to the
Cornea Donor Study, the rate of loss is approximately
75% after 5 years, which may explain the ongoing
decrease in endothelial cells after PKP. Cell counts of
600 cells/mm2 10 years after PKP are not unusual.21,22

CONCLUSION
Anterior segment imaging and continued assessments of

endothelial cell loss are crucial to guaranteeing the long-
term safety of iris-fixated phakic IOLs. Certain groups of
patients do not fit the usual inclusion criteria for these lens-
es, such as high astigmats who have undergone PKP and
individuals with keratoconus. In our experience, iris-fixated
phakic IOLs can produce highly satisfactory results in these
patients and represent a viable treatment option. ■
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Rudy M. M. A. Nuijts, MD, PhD, is an associate professor
of ophthalmology with the Department of Ophthalmology
at University Hospital Maastricht in The Netherlands. He
acknowledged no financial interest in the products or com-

Figure 3. Preoperative topography of the patient’s left eye

3 years after PKP.

Figure 4. This patient received a Toric Artisan phakic IOL

3 years after PKP.

Figure 2. After the implantation of an Artiflex phakic IOL,

anterior segment optical coherence tomography of the

patient’s left eye measured the distances from the IOL to the

endothelium and to the crystalline lens.



panies mentioned herein. Dr. Nuijts
may be reached at +31 43 3877346;
rudy.nuijts@mumc.nl.

1.  Budo C, Hessloehl JC, Izak M, et al. Multicenter study of the Arti-
san phakic intraocular lens. J Cataract Refract Surg. 2000;26:1163-
1171.
2.  Stulting RD, John ME, Maloney RK, et al. Three-year results of
Artisan/Verisyse phakic intraocular lens implantation. Results of the
United States Food and Drug Administration clinical trial. Ophthal-
mology. 2008;115:464-472.
3.  Tahzib NG, Nuijts RM, Wu WY, Budo CJ. Long-term study of Arti-
san phakic intraocular lens implantation for the correction of moder-
ate to high myopia: ten-year follow-up results. Ophthalmology.
2007;114:1133-1142.
4.  Guell JL, Morral M, Gris O, et al. Five-year follow-up of 399 pha-
kic Artisan-Verisyse implantation for myopia, hyperopia, and/or astig-
matism. Ophthalmology. 2008;115:1002-1012.
5.  Silva RA, Jain A, Manche EE. Prospective long-term evaluation
of the efficacy, safety, and stability of the phakic intraocular lens for
high myopia. Arch Ophthalmol. 2008;126:775-781.
6.  Bourne WM, Nelson LR, Hodge DO. Central corneal endothelial
cell changes over a ten-year period. Invest Ophthalmol Vis Sci.
1997;38:779-782.
7.  Benedetti S, Casamenti V, Benedetti M. Long-term endothelial
changes in phakic eyes after Artisan intraocular lens implantation to
correct myopia: five-year study. J Cataract Refract Surg.
2007;33:784-790.
8.  Landesz M, van Rij G, Luyten G. Iris-claw phakic intraocular lens
for high myopia. J Refract Surg. 2001;17:634-640.
9.  Malecaze FJ, Hulin H, Bierer P, et al. Arandomized paired eye
comparison of two techniques for treating moderately high myopia:
LASIK and Artisan phakic lens. Ophthalmology. 2002;109:1622-
1630.
10.  Menezo JL, Cisneros AL, Rodriguez-Salvador V. Endothelial
study of iris-claw phakic lens: four year follow-up. J Cataract Refract
Surg. 1998;24:1039-1049.
11.  Pop M, Payette Y. Initial 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;111:309-317.
12.  Saxena R, Boekhoorn SS, Mulder PG, et al. Long-term follow-
up of endothelial cell change after Artisan phakic intraocular lens
implantation. Ophthalmology. 2008;115:608-613.
13.  Tehrani M, Dick HB. Endothelial cell loss after toric iris-fixated
phakic intraocular lens implantation: three-year follow-up. J Refract
Surg. 2007;23:172-177.
14.  Guell JL, Vazquez M, Malecaze F, et al. Artisan toric phakic
intraocular lens for the correction of high astigmatism. Am J Ophthal-
mol. 2003;136:442-447.
15.  Baikoff G. Anterior segment OCTand phakic intraocular lenses:
a perspective. J Cataract Refract Surg. 2006;32:1827-1835.
16.  Guell JL, Morral M, Gris O, et al. Evaluation of Verisyse and Arti-
flex phakic intraocular lenses during accommodation using Visante
optical coherence tomography. J Cataract Refract Surg.
2007;33:1398-1404.
17.  Doors M, Cals DW, Berendschot TT, et al. Influence of anterior
chamber morphometrics on endothelial cell changes after phakic
intraocular lens implantation. J Cataract Refract Surg.
2008;34:2110-2118.
18.  Hjortdal JO, Ehlers N. Treatment of post-keratoplasty astigma-
tism by topography supported customized laser ablation. Acta Oph-
thalmol Scand. 2001;79:376-380.
19.  Nuijts RM, Abhilakh Missier KA, Nabar VA, et al. Artisan Toric
lens implantation for correction of postkeratoplasty astigmatism.
Ophthalmology. 2004;111:1086-1094.
20.  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;113:976-984.
21.  Lass JH, Gal RL, Dontchey M. Donor age and corneal
endothelial cell loss 5 years after successful corneal transplantation.
Specular microscopy ancillary study results. Ophthalmology.
2008;115:627-632.
22.  Patel SV, Hodge DO, Bourne WM. Corneal endothelium and
postoperative outcomes 15 years after penetrating keratoplasty. Am
J Ophthalmol. 2005;139:311-319. Visit us at AAO booth number 2206.


