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Comparison of the Long-term Clinical Results of Hydrophilic
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This study was performed to compare the incidence of posterior capsular opacity (PCO) and
refractive errors between hydrophilic (ACR6D, Comeal®) and hydrophobic (MA60BM, AcrySof®)
acrylic intraocular lenses (IOLs) over a 3-year follow-up after phacoemulsification surgery. The
patients with AcrySot® implanted in one eye and Comeal® in the other eye were categorized as
Group 1 (n=28), while those with one or both eyes implanted with IOLs of the same kind were
categorized as Group 2 (AcrySot®, n=90; Corneal®, n=95). Refractive errors were evaluated at 3
months and 3 years postoperatively. The incidence of visually significant PCO was investigated 3
years postoperatively. Postoperative refractive values at 3 months were not significantly different
between the two groups. However, refractive values at 3 years were significantly different between
two IOLs in both groups [AcrySof® -0.37£0.43D, Corneal® -0.62+0.58D in Group 1 (p=0.04);
AcrySot® -0.38+0.52, Corneal® -0.68+0.54 in Group 2 (p<0.01)]. The incidence of visually significant
PCO was 14% and 32% in Group 1, and 13% and 28% in Group 2, for the AcrySot® and Corneal”
implants, respectively. The incidence of visually significant PCO of hydrophilic acrylic IOLs was
higher than that of hydrophobic acrylic IOLs in the 3-year follow-up. The postoperative 3-year

refractive value of Corneal® showed myopic shift.
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Although advances in cataract surgery have reduced the
incidence of complications, posterior capsular opacity (PCO)
has been frequently reported as one of the major
complications with an incidence rate ranging from 1.5% to
55.6%, depending on the types of intraocular lens (IOL) and
the period of follow-up examination."” Although many
studies have claimed that the material and design of I0L
have an important impact on the incidence of PCO, the
main cause of PCO remains unclear. Many studies have
dealt with hydrophilic and hydrophobic acrylic IOLs,
showing high biocompatibility and low incidence of PCO,
but fewer studies have compared the clinical consequences

of these two lenses on a long-term basis. ™"’
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The present study aimed to investigate the incidence of
PCO and refractive errors of hydrophilic (ACR6D, Corneal®)
and hydrophobic (MA60BM, AcrySof") foldable acrylic I0Ls
over a three-year follow-up period after phacoemulsification

surgery.
MATERIALS AND METHODS

The medical records of patients who had undergone
phacoemulsification and posterior chamber lens implantation
performed by one surgeon at the Department of
Ophthalmology of Korea University Hospital between May
1998 and August 2000 were analyzed retrospectively. The
28 patients with AcrySot® implanted in one eye and
Corneal” in the other eye were categorized as Group 1 and
those implanted with only one kind of IOL in either one eye

or both eyes were categorized as Group 2. In Group 2,



30

AcrySof® was implanted in 90 eyes and Corneal” was
implanted in 95 eyes. The study excluded those who had
posterior capsular rupture during surgery, cystoid macular
edema after surgery or complicated cataract caused by
trauma and uveitis, and those who had a history of ocular
disease including diabetic retinopathy, glaucoma and prior
history of ocular surgery. Those who were followed up for
less than 3 years were also excluded.

All cataract surgeries were performed by the same
surgeon using phacoemulsification. Corneal anaesthesia was
achieved with 2 to 3 drops of propacaine (0.5%). After a
clear corneal incision was made, continuous curvilinear
capsulorhexis was performed and the cataract was removed
using ultrasound phacoemulsification. As many lens
epithelial cells were removed as possible using automated
irrigation and aspiration device, after which foldable
AcrySof® and Corneal® lenses were implanted and
positioned into the capsular bag. A clear corneal incision
was closed with 10-0 nylon suture. After surgery, all
patients were guided to use ofloxacin 0.3% and prednisolone
1% eye drops four times a day for three weeks. The target
lens power ranged from plano to -0.5 D. Although the A
constant of AcrySof® (118.9) was used without adjustment,
the A constant for Corneal® was decreased by 0.5 (118.5),
given the findings of earlier studies showing that the use of
the original A constant for Corneal” lens (119.0) frequently
resulted in myopia.

Visually significant PCO was defined as a loss of 3 or
more lines of best corrected visual acuity in Snellen chart or
when the patient reported reduced visual acuity.

The study compared the refractive errors measured 3
months and 3 years after surgery and investigated the
incidence of visually significant PCO and the use of
Nd:YAG laser posterior capsulotomy.

RESULTS

The mean age was 64.68+12.16 years in Group 1, 63.84
+10.03 in patients implanted with AcrySof® in Group 2 and
65.46+14.21 years in patients implanted with Corneal” in
Group 2, showing no significant difference (p>0.05)(Table
1). In eyes implanted with AcrySof® in Group 1, the target
lens diopter was -0.3840.15D, while the refractive error
was -0.40+0.62D 3 months after surgery and -0.37+0.43D
3 years after surgery. In eyes implanted with Corneal® in
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Table 1. Age and sex of the subjects
. Groupz*
Group1

P AcrySof® Corneal®
Mean age* 64.68+12.16 63.84£10.03 65.46+14.21
Number of eyes 56 90 95
Male : female 10:18 44 : 46 47 .48
*: meanzSD

Group 1": Patients with AcrySof® implanted in one eye and
Corneal® in the other.

Group 2" : Patients with one kind of IOLs implanted in either
one or both eyes.

Group 1, the target lens diopter was 0.36+0.13D, while the
refractive error was -0.56+£0.67D 3 months after surgery
and -0.65+0.58D 3 years after surgery. There were no
significant differences in preoperative target diopter or the
refraction measured 3 months after surgery between the two
subgroups (p=0.45, p=0.09). But the refraction at 3 years
postoperatively was significantly different in the two
subgroups with the patients implanted with Corneal”
showing myopic shift (p=0.04). The difference between
target diopter and postoperative refractions was not
significant in patients implanted with AcrySot® (p>0.05).
However, the diopter values were significantly lower in
patients implanted with Corneal® in the two post-surgery
assessments, compared with the preoperative target diopter
(P=0.03, 0.01) (Table 2-1). In eyes implanted with AcrySof®
in Group 2, the target lens diopter was -0.38+0.15D, while
the refractive error was -0.40+0.62D 3 months after surgery
and -0.37£0.43D 3 years after surgery. In eyes implanted
with Corneal” in Group 2, the target lens diopter was -0.36
+0.13D, while the refractive error was -0.56+0.67D 3
months after surgery and -0.65+0.58D 3 years after surgery.
Though no significant differences were found in target
diopter and 3-month postoperative refractive error between
these two subgroups of Group 2 (p=0.82, 0.09), the 3-year
postoperative refractive error in those implanted with
Corneal® indicated a tendency for myopic shift (p<0.01).
There was no statistically significant difference between
target diopter and postoperative refractions in those
implanted with AcrySof® , but the 3-year post-surgery
diopters in those implanted with Corneal® were significantly
lower than those values measured prior to surgery and 3
months after surgery (p=0.003, 0.04, respectively) (Table

2-2).
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Table 2-1. Postoperative refraction (spherical equivalent)

Group 1
AcrySof® Corneal® 0
(90 eyes) (28 eyes)
Target D)a -0.38£0.15  -0.36:0.13  0.45
3 mo"thsb -0.40£0.62 -0.56+0.67 0.09
3 y*rsc -0.37£0.43 -0.65+0.58 0.04
meantSD
p® 0.06 0.03
p* 0.80 0.01
p* 0.55 0.41

Table 2-2. Postoperative refraction (spherical equivalent)

Group 2
AcrySof® Corneal®
(90 eyes) (95 eyes)
Target (D)* -0.37£0.16 -0.37£0.31 0.82
3 months® -0.42+0.54 -0.77£1.03 0.09
3 years® -0.38£0.55 -0.68+0.54 <0.01
meantSD
p® 0.74 0.003
p* 0.80 0.003
p* 0.43 0.04

Table 3. Incidence of visually significant posterior capsular
opacity

Group1 Group2 Total
Acr’Sof® 4/28 (14%) 12/90 (13%) 16/118 (13.5%)
Corneal® 9/28 (32%) 27/95 (28%) 36/123 (29.3%)

eyes (%)
p (total)=0.005

Table 4. Incidence of Nd: YAG laser posterior capsulotomy

Group 1 Group2 Total
Acr>® 2/28 (7.1%) 6/90 (6.6%)  8/118 (6.8%)
Corneal® 7128 (25%) 18/95 (18.9%) 25/123 (20.3%)

eyes (%)
p (total)=0.002

Among those implanted with AcrySof”, 4 eyes (14%) of
Group 1 and 12 (13%) of Group 2 developed visually
significant PCO. Among those implanted with Corneal”, 9
eyes (32%) of Group | and 27 (28%) of Group 2 developed
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visually significant PCO (Table 3).

To remove the opacity of the posterior capsule, Nd:YAG
capsulotomy was performed in 2 (7.1%) and 6 (6.6%) eyes,
among those implanted with AcrySof® in Groups 1 and 2,
respectively, and in 7 (25%) and 18 (18.9%) eyes, among
those implanted with Corneal” in Groups 1 and 2,
respectively.

DISCUSSION

As for the characteristics of the two IOLs used for the
study, AcrySof® MA60BM, a hydrophobic acrylic IOL, is a
proprietary
phenylethyl methacrylate with an optic diameter of 6.0 mm

copolymer of phenylethyl acrylate and
and a rectangular optic edge with angulated modified C
monofilament haptics. Corneal® ACR6D, a hydrophilic
acrylic IOL, is a proprietary copolymer of 2-hydroxyethyl
methacrylate and methylmethacrylate with a 6.0 mm optic
diameter and single piece-loop haptics without angulation.
The overall length is 13.0 mm and 12.5 mm, respectively,
for MA60BM and ACR6D.

The study found that those implanted with the hydrophilic
acrylic IOL had a higher incidence of PCO. This result
supported the findings of earlier studies that the materials of
IOLs are a major contributory cause of PCO. Several studies
suggested that the incidence of PCO was lower in eyes
implanted with IOLs made from acryl than with those made

3,8,9,11,12 . 2
’ Sundelin et al

from PMMA and silicone polymer.
reported a 6.2% incidence rate of PCO during a 3-year
follow-up examination. Ram et al’ reported a 6.5% incidence
rate of PCO and that Nd:YAG laser capsulotomy was
performed to remove the opacity. Scaramuzza et al' said that
55.6% of patients implanted with hydrophilic acrylic IOLs
needed a capsulotomy in the presence of PCO during a
13.1-month follow-up period. Hydrophilic acrylic I0OLs are
known for their high degree of biocompatibility, which in
turn suppresses disruption to blood-aqueous barriers and
eventually reduces inflammation in the eye. While some
claimed that the

stimulated the proliferation and migration of lens epithelial

investigators inflaimmatory  response
cells, other investigators such as Hollick et al'* asserted that
a high degree of IOL biocompatibility could induce lens
epithelial cell proliferation after finding greater proliferation
of lens epithelial cells as the damage in blood-aqueous

barriers and the inflammation responses in the eye were
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smaller. Thus the relationship between lens biocompatibility
and the incidence of PCO still sparks debate among
investigators.”'16

The design of IOLs is also cited as the major contributory
cause of PCO. AcrySof® has a sharp optic edge while
Corneal® has a round optic edge. Nishi and Nishi"’ urged
that IOLs with a sharp optic edge design are more effective
to suppress the migration of lens epithelial cells and
eventually reduce the incidence of PCO by supporting the
formation of a capsular bend at the optic edge. Several

17,18
Some

studies have supported Nishi and Nishi’s findings.
studies reported no difference in the effects of silicone and
acrylic lens with a sharp optic edge on the opacities of the
anterior and posterior capsules and on lens epithelial cell
proliferation. These studies therefore concluded that the
sharpness of the optic edge of the lens is a more significant
factor in preventing PCO than the material of the lens. Other
studies also stressed that the degree of bend formation and
speed are important to prevent PCO, regardless of the
sharpness of the optic edge.lg’20

Separately, AcrySof® has monofilament haptics while
Corneal” has loop haptics. Nishi and Nishi® stated that
lenses with bulky haptics might raise the incidence of PCO
by hampering capsular bend formation.

The corneal refractive power remained stable in those
patients implanted with AcrySof® in both Groups 1 and 2,
resulting in no significant changes in preoperative target
diopter value or refractive error at 3 months and 3 years
after surgery. Those implanted with Corneal” in both Groups
1 and 2, however, showed significant myopic refractive error
after surgery, compared with preoperative target value,
despite the fact that the refractive power was modified to
match a hyperopic level by reducing A constant for this lens
by 0.5. In addition, eyes implanted with Corneal” in Group
| experienced an increase in myopic refractive value at 3
years after surgery compared to 3 months after surgery.
Earlier studies reported dislocation of IOL from the center,
and backward or forward migration of IOL from the iris
plane due to changes in zonular fiber configuration in soft,

. 22,23
one-piece 10Ls.

One of the probable causes of myopic
shift in Corneal” implanted eyes was the anterior migration
of the IOL-capsular bag complex as capsular adhesion and
fibrosis progressed. Further studies are necessary to compare
temporal changes in the distance between the cornea and the

IOL. A possible limitation of the present study is that the A
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constant for this lens may have been incorrectly decided.
Therefore, further studies are necessary to ensure the effects
of reduced capsular adhesion on the development of myopic
shift using the new hydrophilic acrylic IOLs that have been
recently developed for reducing the occurrence of PCO,
capsular adhesion and fibrosis.

Lens calcification, previously reported in eyes implanted
with hydrophilic acrylic Hydroview® IOLs, was not found in
this study over the 3-year follow-up.”*”’

To minimize individual patient bias, patients of Group 1
had AcrySof® implanted in one eye and Corneal” in the
other eye. However, the sample size of Group 1 was too
small to draw a conclusion on the incidence of PCO,
thereby prompting the authors to form a second group,
Group 2, with an increased number of study subjects in
order to compare data results.

It is concluded that the materials of IOLs and the design
of optic and haptics combine to play a crucial role in
triggering PCO, although specific reasons for this effect
remain unclear. Further studies are necessary to determine
the effects of newly developed, hydrophilic acrylic IOLs
with a rectangular edge on PCO occurrence, refractive

change and distance between the cornea and IOLs.
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