PILOT RESULTS OF IMPLANTATION
OF THE NEW HYDROPHOBIC
INTRAOCULAR LENS

ZEISS LUCIA 611P

IN THE CZECH REPUBLIC

SUMMARY

Background: Cataract surgery is one of the most common procedures performed by
the ophthalmic surgeon. In this paper, we evaluate of postoperative results of the
hydrophobic intraocular lens CT LUCIA 611 in patients undergoing routine cataract
surgery.

Methods: The study included 23 patients (29 eyes), average age of 69.0 + 9.2 years
(span 53 to 86 years) with uncomplicated senile cataract. After phacoemulsification,
CT LUCIA 611 intraocular lenses were implanted. Patients were examined 3 months
and 6 months after surgery. Uncorrected visual acuity (UVA), best-corrected visual
acuity (BCVA), refraction, occurrence of opacities of the posterior capsule, and sub-
jective contentment of patients according to the questionnaire VF-14 (visual functi-
oning) were examined.

Results: 3 months after surgery, the average UVA was 0.68 + 0.4, and BCVA 0.92 + 0.3.
Half-a-year after surgery, UVA was 0.82 £ 0.1 and BCVA 0.94 + 0.2. Good uncorrected vi-
sual acuity and a minimal occurrence of opacities of the posterior capsule corresponded
with a high degree of contentment of patients.

Conclusions: On the basis of the author’s present experience it can be concluded
that the Zeiss CT LUCIA 611 intraocular lens exhibits good and stable postoperative
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INTRODUCTION

The single-piece monofocal aspherical intraocular lens
CT LUCIA 611P is an innovative model of artificial intrao-
cular lenses from the Zeiss company. It is produced from
a unique hydrophobic acrylate polymer, the surface of
the lens is covered with heparin, which provides better
resistance against the occurrence and progression of pos-
terior capsule opacification (PCO) (5). The material of the
lens is also resistant to glistening (7). In hydrated state
the diameter of the optical part is 6.0 mm. The paten-
ted aspherical Zeiss lens compensates for physiological
spherical aberration and preserves the depth of field. The
improved construction of the “C-loop” haptics with speci-
alised curvature without angulation guarantees a further
improved position in the capsular sac and also eliminates
contact with the tissue of the iris. It is implanted in the
eye with the aid of a pre-filled injector, without the ne-
cessity of folding or direct contact of the lens, with an
incision of 2.2 — 2.6 mm. In this report we present the
postoperative results of patients in whom this intraocular
lens has been implanted.
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COHORT AND METHOD

The CT LUCIA 611P intraocular lens (I0L) was implanted
in a total of 29 eyes of 23 patients with an average age
of 69.0 £ 9.2 (range 53 to 86) years at the Department of
Ophthalmology of the University Hospital in Hradec Kra-
lové in the period from November 2016 to August 2017.
Informed consent was obtained from each patient. Table
1 summarises the information about the patients and the
preoperative data. All the operations were performed
using the same surgical technique: instillation anaesthe-
sia, corneal incision with a size of 2.2 mm, creation of
lateral auxiliary incisions, capsulorhexis of the size of 5
mm, hydro-dissection, phacoemulsification of the nuc-
leus, irrigation and aspiration of the cortex and implanta-
tion of the IOL CT LUCIA 611P into the remainder of the
lens capsule.

Preoperatively we examined uncorrected visual acui-
ty (UCVA) and best corrected visual acuity (BCVA) of the
patients on Snellen's optotypes (Decimal) and measured
the axial length of the eyeball. For calculation of the op-
tical power of the IOL we used an instrument IOL Master
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700 Carl Zeiss Meditec AG, we examined the patients on
a slit lamp.

Postoperatively the patients were examined 3 months
and 6 months after surgery. At these follow-up examina-
tions we observed refraction, UCVA, BCVA, incidence of
PCO on a scale of 1to 4, and we also evaluated subjective
patient satisfaction according to the questionnaire VF-
14 (visual functioning) (9). The patients were also asked
about postoperative visual phenomena (e.g. halo, star-
burst, vision with ghosting, decrease of contrast sensitivi-
ty). Postoperatively we also evaluated the reaction in the
anterior chamber, centration of the intraocular lens and
other postoperative complications.

For a statistical analysis of the preoperative and posto-
perative data, we used SPSS Windows software (version
18.0). A Kolmogorov-Smirnov test was conducted for
normality, a pair t-test for comparison of the parameters
between the preoperative and postoperative examinati-
ons, a P value of 0.05 or less was considered statistically
significant.

RESULTS

A total of 23 patients (29 eyes) completed the obser-
vation period, of which 16 were eyes of women and 13
of men. No complications were recorded either peri-
operatively or postoperatively. Table 2 summarises the
preoperative and postoperative refractive data, UCVA,
BCVA (Decimal) and the incidence of posterior capsule
opacities (PCO). Before surgery BCVA was 0.49 + 0.2, 3
months after surgery BCVA had improved to 0.92 + 0.3
(p = 0.0475) and 6 months after surgery it was 0.94 + 0.2
(p = 0.0063). Postoperative BCVA was 0.8 or better in 27
eyes (93%) and 1.0 or better in 16 eyes (55%). Refrac-
tion was evaluated preoperatively, in which the average
value of spherical correction was -3.05 + 4.43 D, range
-15.25 to +6.75. 3 months after surgery the average value
of spherical correction was 0.4 + 0.8 D, range -1.25 to
+1.5. 6 months after surgery this value was 0.3 £+ 1.1 D,
range -1.75 to +1.75. The median value of incidence of
posterior capsule opacities of CT LUCIA 611P 3 months
after surgery was 0.05 = 0.2, 6 months after surgery 0.11
t 0.2, which documents entirely minimal incidence of
PCO. Centration of the IOL in the capsule was correct in
all eyes. Optical or visual phenomena did not cause the
patients any difficulties. The results of subjective patient
satisfaction are presented in table 3 (questionnaire VF-
14). All the surgeons evaluated the ease of implantation
of the IOL with the aid of a pre-filled injector as very safe
and easy

DISCUSSION

The progression of PCO is a long-term complication,
which in the 1970s and 80s led to a deterioration of vi-
sual acuity requiring a further surgical procedure in 50 to
100% of the patients within 5 years after cataract surgery.
The high prevalence of secondary cataract, the financi-
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Table 1. Patients and preoperative data

Patients (number) 23
Eyes (number) 29

Age (years)

Average * SD 69,0£9,2
Range 53, 86
Sex, number (%)

Male 10 (43,5)
Female 13 (56,5)
Preoperative refractive sphere (D)

Average + SD -3,05+4,43
Range -15,25 +6,75
Average of preoperative keratometry

(D)

+SD 42.78 £0.92
K1 44,67 £2.31
K2

Axial length of eye (mm)

Average + SD 23,31+£0,84
Range 18,02 24,37
Average values of I0OL (D) + SD

Sphere 19,30 £ 3,5

I0OL = intraocular lens

al costs for its solution and the potential complications
were and are the reason for the high level of interest in
its prevention among ophthalmologists. In the 1990s,
with research into the etiopathogenesis of secondary ca-
taract and the introduction of the first preventive measu-
res, the incidence of secondary cataract within five years
of surgery was reduced to approximately 20-30% (10).
At the beginning of the 3rd millennium, the incidence of
PCO within 5 years of primary surgery had been reduced
to values around 10%.

The incidence of PCO is influenced by several factors,
some of which we can influence and others not. Those
factors which are difficult to influence include race, age
and other ocular pathologies. The factors which we can
influence include the surgical technique and the proper-
ties of the IOL (size, shape and edge of the optical part,
shape of the haptic part and last but not least also the
material from which the intraocular lens is produced)
(1-3, 8, 9). The first and longest-known group is hard
(inflexible) materials, for the production of which poly-
methylmethacrylate is used. With regard to the fact that
hard lenses produced from PMMA cannot be folded, a
wide incision is required for their implantation. Ano-
ther group is soft materials and expandable materials,
which following implantation increase their volume as a
result of hydration. We divide soft materials into silico-
ne elastomers and acrylate/methacrylate polymers, and
further divide these according to their water content
into hydrophilic and hydrophobic. The main advantages
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Table 2. Preoperative and postoperative values of visual acuity and refraction

S Sl _ SR Sl _

Average UCVA 0,23+0,2 0,68 +0,4
(Decimal) £ SD 0,02 to 0,67 0,2t01,2
Range

Average BCVA 0,49 £0,2 0,92 +0,3
(Decimal) £ SD 0,04t0 1,0 0,6to1,2
Range

Average of refractive -3,05+4,4 0,4+0,8
sphere (D) £ SD -15,25 to 6,75 -1,25t0 1,5
Range

Incidence of posterior 0,05+0,2

capsule opacities -
(value) £ SD

0,0432* 0,82+0,1

0,3to 1,2

0,0413*

0,0475* 0,94 +0,2

0,6to1,2

0,0063*

S 03+1,1 =
-1,75t0 1,75

= 0,11+0,2

* P value signals statistically significant difference at 5% level of significance

UCVA = uncorrected visual acuity
BCVA = best corrected visual acuity
SD = standard deviation

of hydrophilic IOLs include easy handling, quick return of
the folded lens to its original shape, lesser susceptibility
to damage and the possibility of implantation via micro-
-incision. Hydrophobic acrylate material forms bioactive
bonds with fibronectin, an extracellular protein, which
results in the generation of a “sandwich structure” (4).
Such a connection improves the rotation stability of the
intraocular lens, reduces the incidence of posterior ca-
psule opacification and provides adequate resistance
against contraction of the capsular casing. The use of
acrylate as a material for the production of intraocular
lenses began relatively recently. It was approved by the
Food and Drug Administration in December 1994, and
after 1998 acrylate became the material of first choice
among operating surgeons (11).

In their shape, artificial lenses attempt to approxi-
mate a crystalline lens, and are therefore mostly of a
biconvex shape. A biconvex shape guarantees good op-
tical properties and easier adherence to the posterior

Fig. 1. Lens CT LUCIA 611P (Y)

194

capsule of the lens, thus reducing the risk of occurren-
ce and progression of PCO. The anterior and posterior
surface of the biconvex optical parts may have either a
rounded contact or may be of a “square-edge” design.
It has been demonstrated that square-edge lenses pre-
vent the migration of epithelial cells and thereby re-
duce the risk of occurrence of PCO, regardless of the
material from which the lens is produced (6). The edge
of the evaluated lens CT LUCIA 611P has a 360° “squa-
re-edge” design, in addition to which the surface of
the IOL is covered with heparin, which prevents the oc-
currence and progression of PCO and provides better
resistance against glistening (2, 7, 11). The value of the
PCO index for the CT LUCIA 601P 6 months after surge-
ry was 0.11 £ 0.2, which indicates an entirely minimal
incidence of PCO.

The improved construction of the “C-loop” haptics,
with special curvature without angulation, guarantees
a further improved stabilisation and fixation of the lens

Fig. 2. Injector of lens CT LUCIA 611P (Y)
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Table 3. Subjective patient satisfaction 6 months after implantation of IOL CT LUCIA 611P (questionnaire VF-14)

. not very . oer: does not
uestion / answer e medium difficult
“ difficult -mm attempt

Is it difficult for you, when wearing glasses, to read
small print on medicine bottles, in the telephone 15
directory or on food labels?

Is it difficult for you, when wearing glasses, to read

books or magazines? 21

Is it difficult to you, when wearing glasses, to read
large letters in books or magazines, or numbers on a 23
telephone device?

Is it difficult for you, when wearing glasses, to recog-

. . .. 21
nise people in close proximity or who pass you?
Is it difficult for you, when wearing glasses, to recog-
nise steps, individual stairs and edges of the pave- 23
ment?
Is it difficult for you, when wearing glasses, to distin-
guish and read traffic signs, street names or lettering 21

on shops?

Is it difficult for you, when wearing glasses, to per-
form delicate manual work such as knitting, sewing, 18
woodwork etc.?

Is it difficult for you, when wearing glasses, to fill in

forms or write cheques? 17
Is it difficult for you, when wearing glasses, to play 20
card games, dominoes?

Is it difficult for you, when wearing glasses, to play 16
sports, e.g. volleyball, tennis, table tennis?

Is it difficult for you, when wearing glasses, to cook? 22
Is it difficult for you, when wearing glasses, to watch 23
television?

How difficult is it for you and your eyesight to drive a 14
vehicle during the day?

How difficult is it for you and your eyesight to drive a 13

vehicle during the night?

According to Steinberger (9)

in the sac. In our cohort also, we demonstrated good
stability of the IOL in the capsule. The intraocular lens
we observed has neutral asphericity, which eliminates
the existing spherical aberration of the lens, compensa-
tes for physiological ocular asymmetry (Kappa angle),
does not alter the physiological corneal aberration and
preserves the depth of field. No complications were
observed in connection with the use of new intraocu-
lar lenses. A wide range of dioptres are available from
+4.0 to +30.0 D. The lens meets the strictest demands:
total size 13 mm, the optical part has a diameter of 6
mm, aspherical patented optics Zeiss (fig. 1). A variant
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2 1 3 1 1
1 1
1 1
1 1
2 2 1
1
1 2
1 1 5
1
1 1 7
1 1 1 7

of the lens with “natural” yellow filter also exists, which
preserves maximum contrast sensitivity and provides
maximum protection of the macula — CT LUCIA 611PY
(2). A large advantage of the CT LUCIA 611P lens is its
packaging, in which the IOL is supplied with an injector
(fig. 2), into which a cartridge with the IOL is inserted,
and without any further handling and contact with the
surface of the eye the IOL is implanted into the remain-
der of the capsule of the patient's own lens. An impro-
ved injector with a soft stop end (Figure 3) enables even
easier implantation of 10L. This study is the first in the
Czech Republic which describes the results of short-

195



Fig. 3 Soft stop end of injector of CT LUCIA 611P (Y)
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term evaluation following the application of hydropho-
bic intraocular lenses CT LUCIA 611P in a group of pati-
ents undergoing routine cataract surgery.

CONCLUSION

On the basis of our experience, it is possible to state
that the intraocular lens CT LUCIA 611P from the Zeiss
company, thanks to its pre-filled injector, is easily implan-
ted into the eye, and also demonstrates good, and at the
time of observation also stable postoperative results in
patients undergoing routine cataract surgery. These len-
ses are linked with a high degree of satisfaction among
both patients and surgeons.
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