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ABSTRACT

Purpose: To retrospectively evaluate the incidence
of neodymium: YAG (ND:YAG) laser capsulotomies
for posterior capsule opacification (PCO) seen with
hydrophobic and hydrophilic acrylic intraocular lens
implants 18 months after surgery.

Methods:
One hundred and five eyes that had phacoemulsifi-
cation with a continuous curvilinear capsulorhexis
and implantation of either a hydrophobic or a hy-
drophilic acrylic posterior chamber IOL were evalu-
ated in order to assess the incidence of PCO. Fifty-
six eyes received a hydrophobic IOL (Acrysof- Al-
con) and forty-nine eyes received a hydrophilic IOL
(Galand-Visional). A standardized surgical protocol
was performed by a single surgeon. All surgical com-
plications were excluded and all patients had stan-
dardized postoperative medication and follow-up.

Results:
With an average follow-up of 18 months in both
groups, the incidence of posterior Nd:YAG laser cap-
sulotomy for PCO was 8.9 % in the hydrophobic
group and 24.4% in the hydrophilic group, respec-
tively (p=0.03).

Conclusion:
Intraocular lenses made from hydrophobic acrylic
material are associated with a significantly reduced
rate of Nd:YAG laser capsulotomies as compared
with intraocular lenses made from hydrophilic acrylic
material.

SAMENVATTING

Doel:
De retrospectieve evaluatie van de incidentie, 18
maanden na operatie, van neodymium: YAG (ND:
YAG) laser capsulotomie voor nastaar in een verge-
lijkende studie tussen hydrofobe en hydrofiele acryl
implantlenzen.

Methode: Bij 105 ogen, die phacoemulsificatie met
capsulorhexis en implantatie van een hydrofobe of
een hydrofiele acryl implantlens ondergingen, werd
retrospectief nagekeken of er een YAG laser capsu-
lotomie werd uitgevoerd. Bij 56 ogen werd een hy-
drofobe lens (Acrysof-Alcon) en bij 49 ogen een hy-
drofiele lens (Galand-Visional) ingeplant. Een ge-
standaardiseerd chirurgisch protocol werd door één
enkele chirurg uitgevoerd. Ogen met chirurgische
complicaties werden geweerd en alle patiënten had-
den een gestandaardiseerd postoperatief protocol
voor medicatie en follow-up.

Resultaten:
Met een gemiddelde follow-up van 18 maanden in
beide groepen bedroeg de incidentie van YAG laser
capsulotomie voor nastaar 8.9 % in de hydrofobe
groep en 24.4 % in de hydrofiele groep (p=0.03).

Conclusie:
Na gemiddeld 18 maanden follow-up hebben intra-
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oculaire lenzen gemaakt van een hydrofoob acryl-
materiaal beduidend minder YAG capsulotomieën in
vergelijking met hydrofiele acryllenzen.

RÉSUMÉ

Objet: Une étude retrospective a été effectuée pour
évaluer l’incidence d’une capsulotomie postérieure
par laser neodymium:YAG (ND:YAG) pour opacifi-
cation capsulaire postérieure après phaco-émulsifi-
cation avec implantation d’une lentille acrylique hy-
drophobe ou d’une lentille acrylique hydrophile.

Méthode:
Après phaco-émulsification avec capsulorhexie et im-
plantation d’une lentille hydrophobe ou hydrophile
acrylique,105 yeux ont été évalués pour l’incidence
d’une capsulotomie postérieure par laser YAG. Cin-
quante-six yeux ont bénéficié d’un implant hydro-
phobe (Acrysof-Alcon) et 49 yeux d’un implant hy-
drophile (Galand- Visional).Un seul chirurgien a ef-
fectué un protocole chirurgical standardisé. Toute
complication chirurgicale fut exclue et tous les pa-
tients ont reçu le même protocole post-opératoire
concernant les médicaments et les visites de contrôle.

Résultats:
Au terme d’un suivi de 18 mois pour les deux grou-
pes, l’incidence d’une capsulotomie postérieure pour
opacification capsulaire après phaco-émulsification
était de 8.9 % dans le groupe d’implant hydropho-
be et de 24.4 % dans le groupe d’implant hydro-
phile (p=0.03).

Conclusions:
Au terme d’un suivi d’une moyenne de 18 mois, des
lentilles intraoculaires en acrylique hydrophobe sont
associées à un nombre nettement inférieur de cap-
sulotomies postérieures par rapport à des lentilles
intra-oculaires en matériel acrylique hydrophobe.
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Posterior capsule opacification (PCO) is the most
common complication following primary cata-
ract surgery. This occurs with an incidence of
10 to 50 % during the first years after cataract
surgery. Several studieshaveevaluated theetio-
logy, pathophysiology and factors that seem to
positively and negatively influence the progres-
sion of PCO.

The visual axis can easily be cleared with neody-
mium: YAG (Nd:YAG) laser capsulotomy, but
this technique is not without complications.
They include damage to the intraocular lens
(IOL), intraocular pressure elevation, cystoid
macular oedema, retinal detachment, IOL sub-
luxation and localized endophthalmitis exacer-
bation. Furthermore the procedure poses a
serious economical burden, costing the Belgian
health insurance (RIZIV) an estimated 4,16 mil-
lion Euro yearly. Efforts should therefore be made
to reduce or even eliminate the need for Nd:
YAG laser capsulotomies. Advances in surgical
technique, IOL design and material may de-
crease the incidence of PCO and need for cap-
sulotomy. In a retrospective analysis, over a pe-
riod of 18 months, we evaluated the incidence
of Nd: YAG laser capsulotomy for PCO after
phacoemulsification with a continuous curvi-
linear capsulorhexis (CCC) followed by implan-
tation of a posterior chamber acrylic IOL. The
effect of different acrylic lens material on the
incidence of Nd:YAG laser capsulotomy for PCO
was evaluated.

MATERIALS AND

METHODS

In this retrospective study, 105 eyes that had
phacoemulsification with implantation of a pos-
terior chamber acrylic IOL between April 1999
till July 1999, were reviewed. For each case,
the patients chart was reviewed for the follow-
ing data: age at time of surgery, sex, surgical
complications, IOL type, Nd: YAG laser capsu-
lotomy (indicating significant PCO) and date of
capsulotomy. (Table 1)

The patients were divided into two groups ac-
cording to the type of foldable acrylic IOL.

Group 1: three-piece hydrophobic IOL with a
5mm diameter biconvex optic (Acrysof MA-30
Alcon Fort Worth).
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Group 2: one-piece hydrophilic IOL with a 5 mm
diameter biconvex optic (Visional Galand, Société
médicale de précision, Genève). The number of
each type of implanted IOL, the number of eyes
needing Nd: YAG capsulotomy in each lens group
and the time from surgery to Nd: YAG capsu-
lotomy were determined. The incidence of PCO
requiring Nd: YAG capsulotomy in the two groups
was then compared.

All cataract surgery was performed by one sur-
geon (M.H). All patients had topical anaesthe-
sia with 1 drop of oxybuprocaïne 0.4 %, 3 times
at a 2 minutes interval. Intracameral lidocaïne
1 % was not used. No rectus suture was used.
A 3.0 mm temporal corneal incision was made.
A capsulorhexis was created, followed by hy-
drodissection, phacoemulsification and corti-
cal aspiration. The incision was enlarged to
3.5 mm. A foldable intraocular lens was im-
planted in the capsular bag. At the end of sur-
gery miotics or antibiotics were not used.

Postoperative therapy included indomethacine
(Indocollyret) and tobramycine- dexametha-
sone (Tobradext) drops over a 4 weeks period.
A Nd: YAG laser capsulotomy was performed
when a subjective decline from best post-sur-
gical visual acuity correlated with decreased
Snellen visual acuity and significant PCO as
detected on slit-lamp examination.

Only uneventful routine cataract extractions were
included in the study. Patients with any previ-
ous ocular surgery or multiple procedures at the
time of lens surgery were excluded as well as
patients with retinal pathology or history of oc-
ular trauma.

RESULTS

One hundred and five eyes were enrolled in the
study. Fifty-six received a hydrophobic lens
(Acrysof) and forty-nine a hydrophilic lens (Vi-

sional Galand). In the two groups there was an
equal distribution for gender and age (Table 1).
At the end of the study period, with an average
follow-up of 18 months, YAG laser capsuloto-
my was performed in five eyes (8.9 %) of the
Acrysof group and in 12 eyes (24.4 %) of the
Visional Galand group.Statistical analysis showed
a significant difference between both groups
(p=0.03).

DISCUSSION

The hydrophilic acrylic lenses used in this study
were associated with a clearly greater YAG cap-
sulotomy rate than the hydrophobic acrylic
lenses, the mean percentage of capsulotomy
rates being 24.4% in the hydrophilic group and
8.9 % in the hydrophobic group.

Preventing or reducing the rate of PCO remains
one of the major goals of most cataract sur-
geons and researchers as well as health insur-
ance companies, in order to reduce or even
eliminate potential complications and the high
cost of Nd: YAG laser capsulotomy.

The pathogenesis of PCO is well understood(1).
The epithelium of the lens consists of the an-
terior epithelial cells (A-cells), which are con-
tinuous with the cells of the equatorial lens
bow. The latter include the germinal cells un-
dergoing mitosis as they peel off from the equa-
tor (E-cells). The A-cells of the anterior epithe-
lium tend to remain in place and undergo pseud-
ofibrosis. The E-cells of the equatorial lens bow
tend to migrate. These equatorial cells are the
primary source of classic secondary cataract.

There are at least six important risk factors in
the development of PCO (1).

There are three surgery-related factors:
(1) hydrodissection-enhanced cortical clean-

up, facilitating the removal of cortical ma-
terial and lens epithelial cells (LEC).

(2) In-the-bag fixation, accomplishing not only
good lens centration, but also primarily en-
hancing the IOL-optic barrier effect. When
the lens optic is completely in-the-bag in
contact with the posterior capsule, the bar-
rier effect is functional. When one or both
haptics are out-of-the-bag, a potential space
exists that allows for ingrowth of cells to-
ward the visual axis.

Table 1 Preoperative patient characteristics

Characteristics Acrysof Visional
Male (n) 14 11
Mean age (years) 72.14 74.18
Female (n) 42 38
Mean age (years) 75.3 78.66
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(3) Creating an ideal CCC with edge on the IOL
surface to provide a tight fit of the capsule
around the optic. It also helps sequester the
interior compartment of the capsule con-
taining the IOL optic from the surrounding
aqueous humor and any potentially dele-
terious factor.

There are also three IOL-related factors:
(1) Biocompatibility is the ability of a lens ma-

terial to minimize stimulation of reactive
cell proliferation. Lenses with a higher wa-
ter content such as hydrophilic acrylic lens-
es seem to be more biocompatible than
lenses with a lower water content such as
hydrophobic acrylic lenses(2). In-vitro stud-
ies have shown that in highly compatible
materials the adhesiveness of LEC’s, as
well as of inflammatory cells and macroph-
ages to the lens surface, should be lower.
However, how biocompatibility influences
PCO development remains controversial.
There is a suggestion that a very high bio-
compatibility might accelerate LEC migra-
tion on the IOL surface while blocking in-
flammatory cells and macrophages, which
were suggested to clean-up the capsule
and IOL from the invasion of LEC’s
(3,4,5,9).

(2) Maximal IOL optic-posterior capsule con-
tact, the idea of ’no space, no cells’, is best
achieved by an in-the-bag placement of the
haptics. A posterior vaulting of the lens op-
tic by angulated haptics and posterior con-
vexity of the optic help to achieve this goal
(1).

(3) The barrier effect of the IOL optic, created
by a truncated, squared edge of the optic,
forms another important element in pre-
venting PCO. The edge forms an effective
barrier against the migrating, mitotic ger-
minal cells of the epithelial lens bow. Round-
ed optic edges on the other hand seem to
allow some ingrowth of cells on the poste-
rior capsule (8).

In our study, the first three surgical factors are
eliminated as all operations were performed by
the same surgeon using the same surgical tech-
nique. Therefore lens factors seem to account
for the striking difference in YAG capsulotomy
rates between the two groups. Acrysof lenses

are known to have a fairly good biocompatibi-
lity preventing capsule opacification, where as
the higher water content of the hydrophilic Vi-
sional lens might make this lens too biocom-
patible, resulting in higher PCO rates. Some au-
thors believe that there is even a regression of
LEC’ s growing on the posterior lens capsule in
the Acrysof group. The reason for this could be
the remarkable adhesiveness of the capsule to
the optic (6,7). This ’stickiness’ creates a max-
imal optic-lens capsule contact inhibiting lens
cell proliferation. In contrast to the Acrysof lens,
the Visional lens has a zero degree haptic an-
gulation, preventing a good posterior vaulting
of the lens optic. The Visional lens also has a
rounded optic edge profile where as the Acrysof
lens has a truncated squared edge, thus creat-
ing a better barrier effect.

In conclusion, we found a higher YAG capsu-
lotomy rate with the Visional hydrophilic acryl-
ic lens compared to the Acrysof hydrophobic
acrylic lens after 18 months of implantation.
We believe that the Acrysof’s sharp edge de-
sign and posterior vaulting of the haptics and
resultant contact inhibition of LEC migration
make a strong contribution to the lower rates
of capsulotomies. However, a possible effect of
lens material and its biocompatibility cannot be
excluded. Therefore we conclude that both lens
design and lens material play a role in the inci-
dence of PCO and subsequent YAG Nd. capsu-
lotomy rate.
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