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I N T R O D U C T I O N

Patients usually achieve a predictable refraction and
excellent uncorrected distance visual acuity (VA) fol-
lowing modern cataract surg e r y, mostly due to pre-
cise intraocular lens (IOL) power calculations and in-
tra- or postoperative correction of astigmatism. How-
e v e r, because most cataract surgery patients are pre s-
byopic, good near and intermediate vision cannot be
achieved without spectacles. Presbyopia results fro m
a g e - related optical and physical changes in the crys-
talline lens that lead to the loss of accommodative
amplitude (1, 2). At age 8, the average amplitude of
accommodation is 14.0 to 16.0 diopters. By age 56,

it has dropped to 2.0 ± 1.0 D and, by age 60, it is 1.5
D ± 1.0 D (3). 

This near vision problem has only partly been solved
by the use of multifocal IOLs, which have zones of
d i ff e rent refractive power within the same optic plate
to allow vision at varying distances (4-9). Loss of con-
trast sensitivity at low-light levels with these lenses
remains a source of concern (10). An alternative ap-
p roach to multifocal lenses is a monofocal accom-
modative IOL, implanted in the posterior chamber to
i n c rease the patient’s reduced accommodative abil-
ity (11-16). This approach relies on the demonstrat-
ed ability of the ciliary muscle to retain its function
t h rough 80 years of age (17, 18). Small contractions of
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PU R P O S E. To compare the ability of two types of accommodative intraocular lenses (IOLs) to
provide uncorrected near and distance visual acuity (VA) after cataract surgery.
ME T H O D S. A total of 108 eyes of 75 patients underwent cataract surgery by phacoemulsifi-
cation and IOL implantation either bilaterally or monocularly with one of two types of ac-
commodative IOLs: the AT-45 lens (69 eyes) or the 1-CU lens (39 eyes). Patients were fol-
lowed for up to 1 year after cataract surgery. Near VA was measured through the distance
c o r rection to obtain the true near vision effect of the accommodating IOL.  
RE S U LT S. Uncorrected distance VA of 20/30 or better was achieved by 84.6% of the bilater-
ally implanted 1-CU patients and 73.6% of the bilaterally implanted AT-45 IOL patients 1
year following surgery. Uncorrected near VA of J1 or better was achieved by 42% of the pa-
tients with the bilateral 1-CU implant and 36.8% of the patients with the bilateral AT-45 im-
plant. For J3 or better near acuity, the values were 92.3% for the bilateral 1-CU patients
and 84.2% for the bilateral AT-45 patients at 1 year. A total of 54% of the eyes with 1-CU
implants underwent a mild myopic shift (<1.0 D), 21% had a mild hyperopic shift, and 45%
of the eyes were emmetropic at 1 year. 
CO N C L U S I O N S. Both accommodative IOLs provided good near and distance vision postoper-
a t i v e l y. The 1-CU IOL appears clinically to provide slightly better uncorrected distance and
d i s t a n c e - c o r rected near VA than the AT-45 lens. (Eur J Ophthalmol 2006; 15: 3 3- 9 )
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the ciliary muscle transmitted to the capsular bag al-
low the monofocal optic plate of the IOL to move for-
w a rd along the ocular axis and supply sufficient ac-
commodative ability to allow distance and near vision. 

In this study, we compared the postoperative visu-
al results following the implantation of two diff e re n t
types of posterior chamber accommodative IOLs: the
AT-45 (Crystalens, Eyeonics, Aliso Viejo, CA) and the
1-CU (HumanOptics AG, Erlangen, Germany). 

PATIENTS AND METHODS

The AT-45 is a posterior chamber IOL made of third -
generation silicone (biosil) with an optic plate diam-
eter of 4.5 mm and two long polyamide loops, 180°
to each other, on the end of the plate haptics. The
overall length of the lens is 10.5 mm. We began im-
planting AT-45 lenses in February 2001. The 1-CU is
a posterior chamber IOL made of hydrophilic foldable
acrylic material with an optic plate diameter of 5.5
mm with four loops positioned at intervals of 90°. The
lens has a total diameter of 9.8 mm. We began im-
planting 1-CU lenses in December 2001. 

Patients presenting to our clinic for cataract extraction
by phacoemulsification and IOL implantation were con-
s i d e red for study participation. 

The nature of the pro c e d u re was explained to all

participating patients, and they all signed informed
consent forms prior to undergoing the pro c e d u re. 

The surgeon explained the characteristics of stan-
d a rd and accommodative IOLs to presenting patients
and asked them to choose their pre f e r red lens type
( s t a n d a rd or accommodating). Patients who chose the
accommodating lens type were then screened for el-
igibility and, if eligible, randomly assigned to re c e i v e
the AT-45 or the 1-CU lens.

To determine study eligibility, patients underwent a
complete ocular examination including slit-lamp, im-
mersion biometry, endotheliometry, examination of the
fundus oculi, pupillometry, corneal topography, and
determination of uncorrected distance VA (UCVA, dis-
tance) and near VA through the distance corre c t i o n
( D C N VA) with the Jaeger near vision card. Patients
with corneal or retinal pathologies that could com-
p romise postoperative visual results, decompensat-
ed glaucoma, previous history of iridocyclitis, or astig-
matism greater than 2 D were excluded form study
participation. Patients with a mydriatic pupil diame-
ter greater than 5.5 mm in scotopic light were ex-
cluded from the AT-45 lens group. In addition, pa-
tients who re q u i red an IOL of power greater than 27
D or less than 16 D were excluded because these IOL
powers are not available. Only patients suitable for
bilateral implants were included in the study.

All the surgeries were performed under topical anes-

Fig. 1 - Monocular uncorrected visual acuity (UCVA) – distance
at 1 year postoperatively (bilateral and unilateral implants). 

Fig. 2 - Binocular uncorrected visual acuity (UCVA) –distance
at 1 year postoperatively (bilateral implants).
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thesia by the same surgeon (L.B.). Following a tem-
poral incision of 3.2 mm with two sideport incisions
for the irrigation and aspiration, viscoelastic substance
was injected. For a good outcome, the capsulorhex-
is had to be well-centered, of small diameter (5.5 mm
or less because this is important for the function of
these lenses), and continuous so that the function of
the capsular bag is not compromised. The target cor-
rection was -0.50 D for both the AT-45 group and the
HumanOptics AG group. 

Following a delicate hydrodissection, with injection
of a small quantity of balanced salt solution (BSS) be-
low the anterior capsule towards the periphery, the
s u rgeon performed phacoemulsification of the nucleus.
For the removal of the cortex, the bimanual method
with the assistance of two cannulas, one for irriga-
tion and one for aspiration (Buratto’s cannulas), was
used. Following the injection of a small quantity of
viscoelastic substance and extension of the incision
to 3.5 mm, the accommodative IOL AT-45 was inserted
by means of special forceps (Buratto’s forceps) that
permit perfect positioning in the bag without further
maneuvers. The 1-CU accommodative IOL was intro d u c e d
using a special injector and the loops fully opened by
means of a special spatula. Finally, the viscoelastic
substance was removed and the surgeon pro c e e d e d
with the hydro s u t u re .

A t ropine was prescribed postoperatively, to be giv-

en two times per day for 3 days. Postoperative ther-
apy consisted of tobramycin and betamethasone dro p s
( Tobradex, Alcon, Ft. Worth, TX) three times a day for
2 weeks, followed by diclofenac eyedrops (Vo l t a re n ,
Novartis Ophthalmics, Duluth, Georgia) three times a
day for an additional 2 weeks. Patients were exam-
ined 1 day, 1 month, 6 months, and 1 year after surg e r y.
The postoperative examinations included slit-lamp,
c o rneal topography, endotheliometry, examination of
the fundus oculi, and determination of the uncorre c t e d
and corrected vision with lenses for near and distance
vision. Near (35 cm) VA was measured through the
distance correction to eliminate the potential pseu-
do-accommodative effects of residual myopia and astig-
matism when trying to determine the extent of IOL
movement to provide near vision. Patients who had
received bilateral implants had near and distance VA
m e a s u red monocularly and binocularly. 

R E S U LT S

P a t i e n t s

A total of 108 eyes of 75 patients were implanted
monocularly or bilaterally with either the AT-45 or 1-
CU accommodating IOL and were followed postop-
e r a t i v e l y. The AT-45 lens group began with 51 patients

Fig. 3 - Monocular near visual acuity through distance corre c-
tion (DCNVA) at 1 year postoperatively (bilateral and unilateral
implants). 

Fig. 4 - Binocular near visual acuity through distance corre c-
tion (DCNVA) at 1 year postoperatively (bilateral implants).
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TABLE I - S U M M A RY OF RESULTS WITH THE 1-CU AND THE AT-45 INTRAOCULAR LENSES

1 - C U AT-45 

Monocular UCVA-distance 20/20 or better
(bilateral and unilateral implants)

1 mo 41% (16/39) 33% (23/69)

1 yr 43.6% (17/39) 34.8% (24/69)

Monocular UCVA-distance 20/30 or better
(bilateral and unilateral implants)

1 mo 89.7% (35/39) 82.6% (57/69)

1 yr 89.7% (35/39) 82.6% (57/69)

Binocular UCVA-distance 20/20 or better 
(bilateral implants)

1 mo 46.1% (6/13) 31.6% (6/19)

1 yr 46.1% (6/13) 31.6% (6/19)

Binocular UCVA-distance 20/30 or better
(bilateral implants)

1 mo 84.6% (11/13) 68.4% (13/19)

1 yr 84.6% (11/13) 73.6% (14/19)

Monocular UCVA-near J1 or better
(bilateral and unilateral implants)

1 mo 17.9% (7/39) 13% (9/69)

1 yr 23% (8/39) 13% (9/69)

Monocular UCVA-near J3 or better
(bilateral and unilateral implants)

1 mo 76.9% (30/39) 50.7% (35/69)

1 yr 71.7% (28/39) 55% (38/69)

Binocular UCVA-near J1 or better
(bilateral implants)

1 mo 23% (3/13) 31.6% (6/19)

1 yr 42% (6/13) 36.8% (7/19)

Binocular UCVA-near J3 or better
(bilateral implants)

1 mo 92.3% (12/13) 89.5% (17/19)

1 yr 92.3% (12/13) 84.2% (16/19)

U C VA = Uncorrected visual acuity
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(70 eyes) with a mean age of 74 years (range 34–87
years). One patient with a monocular cataract and larg e
pupil had to have the AT-45 lens explanted appro x i-
mately 20 days after surgery because of severe ha-
los. Thus the AT-45 group consisted of 50 patients
with 69 implantations; 19 patients were implanted bi-
laterally for a total of 38 eyes, and 31 patients were
implanted monocularly. The 1-CU lens group consisted
of 25 patients (39 eyes), with a mean age 62 years
(range 25–90 years); 13/25 of the patients were im-
planted bilaterally and the rest were implanted
m o n o c u l a r l y. Mean follow-up time for both groups was
15 months.

We attempted to evaluate the movement of the IOL
on the ocular axis by measuring the anterior cham-
ber depth with the IOL-Master before and after the
instillation of 2% pilocarpine that stimulates the con-
traction of the ciliary muscle. Both models of IOL showed
movement of the optic plate that was sufficient to guar-
antee good accommodation (1.42 ± 0.51 mm, nearly
3.0 D accommodation for the AT-45; 1.66 ± 0.63 mm,
nearly 3.5 D for the 1-CU).

Visual re s u l t s

Monocular UCVA distance of 20/20 or better was
achieved by 41% (16/39) of the 1-CU lens group (monoc-
ular and bilateral implants) at 1 month and by 43.6%
(17/39) at 1 year. For 20/30 or better monocularly, the
p e rcentage was 89.7% (35/39) at both 1 month and
1 year. In comparison, the AT-45 group showed 33%
(23/69) with 20/20 or better at 1 month and 34.8%
(24/69) at 1 year. For 20/30 or better monocularly with
the AT-45, the percentage was 82.6% (57/69) at 1 month
and at 1 year. Figure 1 shows the monocular values
for the 1-CU and the AT-45 at 1 year. 

Of the patients with bilateral implants, 46.1% (6/13)
with the 1-CU had uncorrected binocular distance vi-
sion of 20/20 or better at 1 month and at 1 year. For
20/30 or better, the percentage was 84.6% (11/13) at
1 month and at 1 year. Figure 2 shows the binocular
values for the bilateral 1-CU patients and the bilat-
eral AT-45 patients at 1 year. In comparison, the AT-
45 group showed 31.6% (6/19) with uncorrected binoc-
ular distance vision of 20/20 or better at 1 month and
at 1 year, and 68.4% (13/19) with 20/30 or better at
1 month and 73.6% (14/19) at 1 year.

Monocular distance-corrected near VA of J1 or bet-

ter was achieved by 17.9% (7/39) of the 1-CU lens gro u p
at 1 month and by 20.5% (8/39) at 1 year (Fig. 3). For
monocular distance-corrected near VA of J3 or better,
the percentage was 76.9% (30/39) at 1 month and 71.7%
(28/39) at 1 year. In comparison, the AT-45 lens gro u p
showed 13% (9/69) with monocular distance-corre c t-
ed near VA of J1 or better at 1 month and at 1 year.
For monocular distance-corrected near VA of J3 or bet-
t e r, the percentage was 50.7% (36/69) at 1 month and
55% (38/69) at 1 year in the AT-45 group. 

Of the patients with bilateral implants, 23% (3/13)
with the 1-CU had distance-corrected J1 or better at
1 month and 42% (6/13) had distance-corrected J1
or better at 1 year. For distance-corrected J3 or bet-
t e r, the percentage was 92.3% (12/13) at 1 month and
at 1 year. In comparison, the AT-45 group showed 31.6%
(6/19) with distance-corrected J1 or better at 1 month
and 36.8% (7/19) at 1 year. For J3 or better binocu-
lar near acuity in the AT-45 eyes, the values were 89.5%
(17/19) at 1 month and 84.2% (16/19) at 1 year (Fig.
4). Table I summarizes all VA results. A total of 34%
(13/39) of the eyes with 1-CU implants underwent a
mild myopic shift (-0.78 ± 0.22 D; range -1.50 to -
0.25 D), 21% (8/39) of the eyes had a mild hypero p-
ic shift (0.71 ± 0.33 D; range +1.50 to +0.25 D), and
45% (18/39) of the eyes were emmetropic at 1 year.
Of the AT-45 implanted eyes, 54% (37/69) showed a
mild myopic shift (-0.81 ± 0.31 D; range = -1.75 to -
0.25 D), 32% (22/69) had a mild hyperopic shift (0.82
± 0.41 D; range +1.25 to +0.25 D), and 14% (10/69)
w e re emmetropic 1 year after surg e r y. No patient with
a 1-CU implant lost pseudoaccommodation during fol-
l o w - u p .

C o m p l i c a t i o n s

No intraoperative complications were observed in
any of the surgeries. There were four cases of ante-
rior shift of the optic plate following the implantation
of the AT-45 IOL. The plate eventually stabilized in
this anterior position with subsequent loss of ac-
commodative ability. One case of anterior shift was
encouraged by an excessively wide laser capsuloto-
my that increased the vitreal thrust towards the IOL.
In two cases, a slight ovalization of the capsulorhex-
is may have encouraged the anterior shift of the loop
and consequently the forward displacement of the op-
tic plate. In the fourth case, the IOL gave excellent
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results both for distance and near vision until 20 days
postoperatively when it became locked in an anteri-
or position. The capsulorhexis was re g u l a r, and we
have not been able to explain this situation.

T h ree patients who received the AT-45 implant com-
plained of irritating nighttime halos in the immediate
postoperative period. In two cases, the halos dimin-
ished over the first 2 weeks postoperatively. The re-
maining patient had to have the AT-45 lens explant-
ed approximately 20 days after surgery because the
halos were severe and prevented normal everyday ac-
tivities. In 11 cases (16%), a YAG laser capsulotomy
was necessary because of the opacification of the
posterior capsule postoperatively. Of the patients im-
planted with the 1-CU lens, a YAG laser capsuloto-
my was necessary in five cases (13%). 

DISCUSSION 

The ultimate goal of cataract surgery is to re p l a c e
the cataractous crystalline lens with a lens that pro-
vides a full range of functional vision—distance
t h rough near. Modern cataract pro c e d u res with
monofocal IOL implantation produce excellent uncorre c t e d
distance vision; near vision, however, depends on ex-
isting accommodative ability, which is usually limit-
ed in the age group of most cataract surgery patients.
Cumming and Kammann (11) introduced the concept
of posterior chamber accommodating IOLs with the
aim of allowing pseudophakic accommodation to in-
c rease postoperative range of vision. The concept is
based on the forward movement of the lens optic fro m
ciliary muscle contraction (focus-shift principle) that
results in an increase in lens power. Cumming and
K a m m a n n ’s work resulted in the development of the
AT-45 accommodating IOL, a hinged plate haptic sil-
icone lens that received approval from United States
FDA in 2004 for the treatment of presbyopia in pa-
tients undergoing cataract surg e r y. The AT-45 pro v i d e s
a p p roximately one diopter of accommodation (19). 

The 1-CU accommodating IOL, launched in Euro p e
in 2001 for the treatment of presbyopia following cataract
s u rg e r y, is also designed to provide pseudoaccom-
modation using the focus-shift principle (14). The hap-
tics of this IOL, which are thinner near the optic to
p rovide greater flexibility, allow reversible forward move-
ment of the optic following contraction of the ciliary

muscle. Mastropasqua and associates achieved a mean
amplitude of accommodation of 1.90 ± 0.77 D with
the 1CU at 6 months postoperatively and concluded
that this lens provided better useful spectacle-fre e
near VA than the conventional monofocal IOL tested
as a control (16). A multicenter report showed that re-
fraction, anterior chamber depth, and accommoda-
tive range remained stable after implantation of the
1CU for up to 1 year (15). 

In this study, we examined VA obtained with these
two types of accommodative IOLs that were devel-
oped to amplify the residual accommodation in pa-
tients subjected to the phacoemulsification pro c e d u re
with the implantation of an IOL. It was important to
obtain good distance as well as good near vision post-
operatively with these lenses to be certain that for-
w a rd and backward lens movement is reversible. We
found that uncorrected distance vision measured monoc-
ularly was better in the 1-CU lens group eyes than in
the AT-45 lens group eyes for all measured acuity lev-
els (20/20 or better, 20/30 or better, and 20/40 or bet-
ter). Similarly, for patients with bilateral implants, binoc-
ular uncorrected distance vision was better in the 1-
CU lens group than in the AT-45 group for all mea-
s u red acuity levels. 

We also found better results with the 1-CU lens than
for the AT-45 for near vision through the distance cor-
rection. Seventy-one percent of the eyes implanted
monocularly with the 1-CU had J3 or better monoc-
ular near vision through the distance correction com-
p a red with 55% in the AT-45 eyes at 1 year. Bilater-
ally implanted patients showed greatly improved re-
sults over those with unilateral implants: 92% with J3
or better near acuity (able to read newspaper without
spectacles) in the 1-CU patients compared with 84%
in the AT-45 patients at 1 year. In general, results seen
at 1 month were similar to those seen at 1 year in both
lens groups. Thus visual acuity appeared to be sta-
ble after 1 month postoperatively. Refraction, how-
e v e r, changed during follow-up. A total of 55% of 1-
CU and 86% of AT-45 implanted eyes underwent a
myopic or hyperopic shift at 1 year postoperatively.
We were unable to determine a reason for these shifts. 

Thus our results showed a greater number of com-
plications, such as anterior displacements, halos, and
posterior capsule opacifications, with the AT-45 lens.
H o w e v e r, our study was small, and we cannot state
for certain that the same incidence of these compli-
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cations would occur in a larger study population. 
We conclude, from a clinical standpoint, that the re-

sults obtained in patients implanted with the 1-CU
lenses were slightly better for both efficacy and safe-
ty than those obtained in the patients implanted with
the AT-45 lenses, even though most patients in both
IOL groups did not re q u i re correction for near vision
except when reading very small print or when per-
forming high-precision work. Since we measured near
acuities through the distance correction, our re s u l t s
demonstrate the accommodating function of both lens
types without the contribution of pseudoaccom-
modative factors of myopia and cylinder. A study with
a larger number of patients and longer follow-up is

needed to determine the benefits of each of these ac-
commodating IOLs for patients undergoing cataract
s u rgery and lens implantation. 

Neither Dr. Buratto nor Dr. Di Meglio has any financial interest in the AT-
45 lens (Crystalens, Eyeonics Inc., Aliso Viejo, CA) or in the 1-CU lens
(HumanOptics AG, Erlangen, Germ a n y ) .
The nature of the procedure was explained to all partecipating patients,
and they all signed informed consent forms prior to undergoing proce-
d u re .

Reprint requests to:
Lucio Buratto, MD
C e n t ro Ambrosiano di Micro c h i r u rgia Oculare
20124 Milano 
Piazza Repubblica, 21 
Milano, Italy
o ffice@buratto.com 

R E F E R E N C E S

1 . Glasser A, Campbell MC. Biometric, optical and physical
changes in the isolated human crystalline lens with age
in relation to presbyopia. Vision Res 1999; 39: 1991-2015.

2 . Pandey SK, Thakur, We rner L, et al. The human crys-
talline lens, ciliary body, and zonules. Their re l e v a n c e
to presbyopia. In: Agarwal A, ed. Presbyopia: A Surg i-
cal Textbook. Thoro f a re, NJ: Slack; 2002: 17-34.

3 . American Academy of Ophthalmology. Optics, re f r a c-
tion, and contact lenses. In: Basic and Clinical Science
Course. Section 3. San Francisco: AAO; 2003: 151. 

4 . Steinert RF, Aker BL, Trentacost DJ, Smith PJ, Ta r a n-
tino N. A prospective comparative study of the AMO
A R R AY zonal- pro g ressive multifocal silicone intraoc-
ular lens and a monofocal intraocular lens. Ophthal-
mology 1999; 106: 1243-55.

5 . Claoue C. Functional vision after cataract removal with
multifocal and accommodating intraocular lens implantation:
p rospective comparative evaluation of Array multifo-
cal and 1CU accommodating lenses. J Cataract Re-
fract Surg 2004; 30: 2088-91.

6 . P i n e d a - F e rnandez A, Jaramillo J, Celis V, et al. Refractive
outcomes after bilateral multifocal intraocular lens im-
plantation. J Cataract Refract Surg 2004; 30: 685-8. 

7 . Leyland M, Zinicola E. Multifocal versus monofocal in-
traocular lenses in cataract surgery: a systematic re-
v i e w. Ophthalmology 2003; 110: 1789-98. 

8 . Allen ED, Burton RL, Webber SK, et al. Comparison of
a diffractive and a monofocal intraocular lens. J
Cataract Refract Surg 1996; 22: 446-51. 

9 . Gray PJ, Lyall MG. Diffractive multifocal intraocular lens
implants for unilateral cataracts in presbyopic patients.
Br J Ophthalmol 1992; 76: 336-7. 

1 0 . Montes-Mico R, Espana E, Bueno I, Charman WN, Mene-

zo JL. Visual performance with multifocal intraocular
lenses: mesopic contrast sensitivity under distance and
near conditions. Ophthalmology 2004; 111: 85-96.

1 1 . Cumming JS, Kammann J. Experience with an accom-
modating IOL. J Cataract Refract Surg 1996; 22: 1001. 

1 2 . Cumming JS, Slade SG, Chayet A, the AT-45 Study Gro u p .
Clinical evaluation of the model AT-45 silicone accom-
modating intraocular lens: results of feasibility and ini-
tial phase of a Food and Drug Administration clinical
trial. Ophthalmology 2001; 108: 2005-10. 

1 3 . Langenbucher A, Seitz B, Huber S, Nguyen NX, Kuch-
le M. Theoretical and measured pseudophakic ac-
commodation after implantation of a new accommodative
posterior chamber intraocular lens. Arch Ophthalmol
2003; 121: 1722-7. 

1 4 . Kuchle M, Seitz B, Langenbucher A, Martus P, Nguyen
NX. Erlangen Accommodative Intraocular Lens Study
G roup. Stability of refraction, accommodation, and lens
position after implantation of the 1CU accommodating
posterior chamber intraocular lens. J Cataract Refract
S u rg 2003; 29: 2324-9. 

1 5 . Kuchle M, Nguyen NX, Langenbucher A, Gusek-
Schneider GC, Seitz B. Two years experience with the
new accommodative 1 CU intraocular lens. Ophthal-
mologe 2002; 99: 820-4. 

1 6 . M a s t ropasqua L, Toto L, Nubile M, Falconio G, Ballone
E. Clinical study of the 1CU accommodating intraocu-
lar lens. J Cataract Refract Surg 2003; 29: 1307-12.

1 7 . S t renk SA, Semmlow JL, Strenk LM, Munoz P, Gro n-
lund-Jacob J, DeMarco JK. Age-related changes in hu-
man ciliary muscle and lens: A magnetic resonance imag-
ing study. Invest Ophthalmol Vis Sci 1999; 40: 1162-9. 

1 8 . Findl O, Kiss B, Petternel V, et al. Intraocular lens move-
ment caused by ciliary muscle contraction. J Cataract
Refract Surg 2003; 29: 669-76.


