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Cel: ocena funkcji wzroku 3 i 6 miesiecy po operacji zaémy z mikrociecia (MICS) z wszczepieniem wieloogniskowej, hybrydowej
soczewki Acri.LISA 366D.

Metody: trzy i sze$¢ miesiecy po obuocznej operacji zaémy metodg MICS u wyselekcjonowanych 20 pacjentéw (40 oczu) oce-
niono chirurgicznie indukowany astygmatyzm (SIA — analiza wektorowa), obuoczng UDVA, UNVA i UIVA (logMAR), niezalezno$é
od okularéw, czuto$¢ kontrastowa (CS- CSV-1000), objawy subiektywne, stopien zadowolenia pacjenta (Type Questionnaire)
i powiktania.

Wyniki: trzy i sze$¢ miesiecy po zabiegu SIA wynosit kolejno 0,55 i 0,58 D. Trzy miesigce po operacji $rednia obuoczna UDVA
nie réznita sie istotnie od tej, ktérg mierzono w 6. miesigcu (-0,10 = 0,17 versus -0,14 + 0,11; p = NS). Wszyscy pacjenci
uzyskali bardzo dobrg funkcje wzroku do réznych odlegtosci i byli catkowicie niezalezni od okularéw. Mezopowa CS do dali i foto-
powa do dali i blizy miescily sie w granicach normy wiekowej i nie ulegty zmianom. Niski stopien glare/halo wystepowat u 75%
pacjentéw. Ogolnie poziom zadowolenia pacjentéw byt bardzo wysoki (9.05/10). Nie zaobserwowano powikian pooperacyjnych.
Whioski: zastosowanie wieloogniskowej soczewki Acri.LISA 366D u wyselekcjonowanych pacjentéw z za¢ma przyniosto bardzo
dobre wyniki funkcji wzroku, wysoki poziom zadowolenia pacjenta i niezaleznos¢ od okularéw.

operacja zaémy z mikronacigcia (MICS), wszczep soczewki Acri.Lisa 366D, funkcja wzroku.

Purpose: To evaluate 3 and 6 months binocular visual outcomes after microincision cataract surgery (MICS) with implantation
of multifocal, hybrid Acri.LISA 366D IOLs.

Material and methods: Three and six months after bilateral MICS with Acri.Lisa 366D implantation, 40 eyes of 20 patients were
evaluated for surgical induced astigmatism (SIA — vector analysis), binocular UDVA, UNVA and UIVA (logMAR), spectacle inde-
pendence, contrast sensitivities (CS-CSV-1000), subjective symptoms, patient satisfaction (Type Questionnaire) and complica-
tions.

Results: Three and six months after surgery, SIA was equal 0.55 D and 0.58 D subsequently. Three months postoperatively
mean binocular UDVA did not differ significantly from the six-month follow-up (-0.10 = 0.17 versus -0.14 = 0.11; p = NS). All
patients had very good spectacle-free visual function at all distances and were totally spectacle independent. Mesopic distance
and photopic distance and near CS were within normal age-matched limits at both follow-ups and did not change during obser-
vation time. A low degree of glare/halo was detected in 75% of subjects. Qverall patient satisfaction was very high (9.05/10).
There were no postoperative complications.

Conclusions: Multifocal Acri.LISA 366D IOL implantation in selected cataract patients provides a very good visual outcome,
a high level of patient satisfaction and spectacle-free visual function.

microincision cataract surgery, Acri.Lisa 366D 10l implantation, visual outcome.
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Introduction

Microincision cataract surgery (MICS) with intraocular
lens implantation through clear corneal incision smaller than
2 mm is a technique increasingly popular because provide to
less induced astigmatism, fewer higher-order aberrations (1,2)
and shorter rehabilitation time in comparison to standard cata-
ract surgery. Another important advantage for the patient is
multifocal 10L which give an oportunity to see well for near
and distance without glasses. Nowadays, multifocal aspheric
I0Ls with a low addition improve also intermediate vision, re-
duced anwanted effects (glare, halo), increase the range of
focus, improve image quality. Recently only few multifocal
IOLs are available in the market that can be implanted through

incision smaller than 2 mm. One of them is the hybrid (refrac-
tive — diffractive) multifocal Acri.Lisa 366D IOL (Zeiss) (Fig. 1)
(Tab. 1).

This hybrid I0L provide good near, intermediate and far vi-
sion under different light conditions (3). One of the significant
factor which has influence on the patients’ satisfaction after
surgery with multifocal 10L implantation is neuroadaptation
process. It selects an image related to the object that is being
looked at and then supppresses the other image. It is commonly
known that after multifocal 10L implantation neuroadaptation
time last at least 3 months. In our experience with multifocal
IOLs implantations the neuroadaptation time may be different
for different lenses and last even up to one year (4,5).
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Fig. 1.
Ryc. 1. Soczewka Acri.Lisa 366D.

Acri.Lisa 366D lens.

Hydrophylic acrylic (25%) with hydropho-

Material/ Materiat bic surface/ Hydrofilna akrylowa (25%)
z hydrofobowa powierzchnia
Optic design/ Aspheric multifocal/ Asferyczna wieloogni-
Model optyczny skowa
Haptic/angulation/ o o
Haptyka/zgiecie plate /0°/ ptaska/ 0
Diameter (mm)/ Optic/ Optyka 6 mm

Srednica (mm) Total/ Catkowita 11 mm

Single—piece diffractive, +3.75 D add at I0L
plane/ jednoczes$ciowa dyfrakcyjna, dodatek
+3.75D

Lens design/
Model soczewki

Light distribution/ o 0 o o Wl
Dystrybucja $wiatla % far/ % near % dal/ % bliz 65/35
Diopter range/ 0.0 + 32.00 D

Zakres mocy

A constant (ultrasound)/

Stata A iz

Diffractive rings (n)/ 29

Pierscienie dyfrakcyjne

PCO prevention/ Square-edged optic and haptic/ kwadrato-
PCO zapobieganie we brzegi optyki i haptyki
Tab. l. General IOL characteristics.

Tab.l. Ogélna charakterystyka soczewki.

To date, in the polish literature there was no published re-
sults describing clinical outcomes with a hybrid lenses Acri.
Lisa 366D. That is why we carried out a study in which we
implanted binocularly Acri.Lisa 366D lenses in selected cataract
patients and evaluated their binocular outcomes three and six
months post operation.

Material and methods

The study comprised 40 eyes of 20 patients (11 females,
9 males), with a mean of age of 55 += 3.5 years undergoing
cataract surgery (mean LOCS Ill, NO3, NC3) with implantation
binocularly of Acri.Lisa 366D lenses (Zeiss).

Inclusion criteria were following: range of age — 4070 years,
bilateral cataract, pupil size between 3—6 mm in dim light condi-
tion, preoperative corneal astigmatism less than 1.50 D (Corneal
Videokeratography, Zeiss), motivation for spectacle independence,
tolerant patients, willing and able to comply with scheduled visits.

Exclusion criteria included ophthalmic disease, impaired ocular
motility, pupil size < 3 mm in low light or > 6 mm in full light
(Colvard pupillometer). Subjects were also exluded if they were
satisfied with reading glasses, had unrealistic visual outcome ex-
pectations, a profession that demand visual precision, psychiatric
disease, stroke, dyslexia, dissatisfaction with progresive glasses or
the need for IOL power beyond available diopter range or ocular
surgery complications.

Surgical technique

The same surgeon (L. W.) performed all biaxial MICS using the
same faco machine (Infiniti, Alcon) in topical anesthesia (Alcaine).
Two clear corneal 1.2 x 1.4 mm trapezoidal incisions at 2 and 10
o'clock were made with a 19-gauge steel knife and 5.0 mm diam-
eter capsulorhexis was created. Before ultrasound phacoemulsifi-
cation, manual nucleofractis with 2 phacochopers was performed.
After removal of the nucleus and cortical material one incision was
enlarged to 1.7 mm using trapezoidal knive 1.5 x 1.7 mm. The Acri.
Lisa 366D I0L was implanted with an Acri-shooter A2-2000 injec-
tor set (Acri.Tec GmbH). Final incision size after IOL implantation
was measure with a special caliper (Asico) and the mean was
equal 1.68 = 0.04 mm. Target refraction was emmetropia, and
IOL power calculations were done using IOL Master (Carl Zeiss-
Meditec, Jena, Germany — the software version 2005, A-constant
recommended by the manufacturer with SRK-T formula). The se-
cond eye was operated 1 month after first one.

Outcome measures

Three and six months post surgery, the following examinations
were performed: surgical induced astigmatism (SIA) by vector
analysis, binocular uncorrected distance (UDVA), [ETDRS (4 m)
charts] and near visual acuities (UNVA), [ETDRS (40 cm), uncor-
rected intermediate visual acuity (UIVA), [ETDRS (60 cm) charts],
spectacle independence, binocular photopic (85 cd/m?), mesopic
(3 cd/m?) distance (2.5 m) and binocular photopic (85 cd/m2) near
(35 cm) uncorrected CS [CSV-1000, FA.C.T.- 1.5, 3, 6, 12, 18 cy-
cles per degree (cpd)], subjective symptoms and patients satisfac-
tion (modified TyPE Questionnaire described by Leyland et al.) (6).

Statistical analysis

Statistical analysis of the results was performed using Sta-
tistica software. Visual acuity, contrast sensitivity, postoperative
refraction and patient satisfaction results 3 and 6 months post
surgery were compared using the Wilcoxon test. A p value less
than 0.05 was considered statistically significant.

Results
Three and six months after surgery SIA was equal 0.55 and
0.58 D, subsequently.

Visual acuity
Before operation, the mean preoperative binocular uncor-
rected distance visual acuity was logMAR 0.24 = 0.25 D, mean
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preoperative binocular corrected distance visual acuity was
logMAR 0.11 = 0.19 D. Six eyes were hyperopic ranging from
+1.0 D to +1.5 D, with a mean spherical equivalent +1.29 =
0.25 D, 6 eyes were myopic ranging from -1.00 D to -4.00 D
with a mean spherical equivalent of +2.79 + 2.12 D. Remain-
ing 8 eyes were emmetropic. For all eyes, the mean preopera-
tive equivalent refraction was +1.23 + 2.32 D.

Three months postoperatively, the mean binocular UDVA
was logMAR -0.1 = 0.17 D. Distance vision was improved only
for one patient and was equal +1.25 D. The mean spherical
equivalent was 0.06 = 0.25 D. In the rest of patients binocular
UDVA was 0.0.

The mean binocular UNVA was logMAR 0.02 = 0.08 D. In
one patient, near vision was improved by additional correction
+2.00 D. In the rest of patients binocular UNVA was 0.0. The
mean spherical equivalent for near was +0.1 + 0.45D.

The mean binocular UIVA was logMAR 0.29 = 0.19. The
binocular UIVA in 30% of patients was equal 0.1 or better. In-
termediate vision was improved in 10" subjects with spectacle
correction ranging from -0.50 D to +0.75 D (mean +0.09 =
0.41). Binocular corrected intermediate visual acuity (CIVA)
mean was logMAR 0.15 = 0.18. Binocular CIVA in 70% of pa-
tients was equal 0.1 or better.

Six months after surgery, the mean binocular UDVA was
logMAR -0.14 = 0.11. No one patient needed spectacle correc-
tion for distance.

The mean binocular UNVA was logMAR 0.01 = 0.05. In one
patient near vision was better with spectacle correction +0.75D.
The mean of spherical equivalent was equal +0.04 = 0.17.

The mean binocular UIVA was logMAR 0.28 = 0.22. The
binocular UIVA in 45% of patients was equal 0.1 or better. Inter-
mediate vision improved in 8 subjects with spectacle correction
ranging from -1.00 D to +0.75 D (mean — 0.52). Binocular CIVA
mean was logMAR 0.13 = 0.15. Binocular CIVA in 80% of pa-
tients was equal 0.1 or better.

Three and six months comparison

Uncorrected distance and near vision

Three and six months postoperatively, there was no signifi-
cant differences in binocular UDVA (logMAR; 3 months: -0.1 =
0.17; and 6 months: -0.14 = 0.11; NS). Three months after sur-
gery, the mean near vision was equal 0.02 = 0.08 (logMAR)
and did not differ significantly from those at 6 months (0.01 =
0.05) (Tab. Il).

. Visual acuity mean/ 3 months/ 6 months/ p value/
Srednia ostro$¢ wzroku = 3 miesigce | 6 miesigcy | p wartosé
UDVA (logMAR) -0.1 £0.17 | -0.14 = 0.1 NS
UNVA (logMAR) 0.02 = 0.08 | 0.01 =0.05 NS
UIVA (logMAR) 0.29 = 0.19 | 0.28 = 0.22 NS
NS — stafistically not significant/ nieistotny statystycznie.
Tab. Il. Mean binocular UDVA, UNVA, UIVA three and six months post

surgery.

Tab. II. Srednia obuoczna UDVA, UNVA, UIVA 3 i 6 miesigcy po operaciji.

Uncorreceted intermediate vision

Three months after surgery, mean binocular UIVA was 0.29
+ 0.19 (logMAR) and did not change significantly at 6 months
follow-up (0.28 = 0.22) (Tab. Il).

Spectacle independence

Three and six months after surgery, all examined patients
were spectacle independent, even in some cases mentioned
above spectacle correction improved visual acuity.

Contrast sensitivity

Three and six months post surgery, under various condi-
tions (photopic — mean pupil size 3.45 = 0.7, mesopic — mean
pupil size 4.03 = 0.7), contrast sensitivities were found to be
within normal limits in comparison to the normal population in
the range of 50 to 75 years old and did not change significantly
between follow-ups (Tab. lll) (Fig. 2-4).

5 baval { paiom G5
F
1.8 ' =
1.6
1.4
1,2
LEY
! 6 M
0.8
06 -
04 p=NS
0.2
D I
3 & 12 15)  etimisvorm
Fig.2. Means of uncorrected hinocular photopic distance CS three

and six months after surgery, in comparison to the normal po-
pulation in age of 50-75 years (yellow line).

Ryc. 2. Srednie obuoczne fotopowe CS do dali 3 i 6 miesigcy po ope-
racji w poréwnaniu z warto$ciami u oséb zdrowych w wieku
50-75 lat (z6tta linia).
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Fig. 3. Means of uncorrected binocular mesopic distance CS three

and six months after surgery, in comparison to the normal po-
pulation in age of 50-75 years (yellow line).

Ryc. 3. Srednia obuoczna mezopowa czuto$¢ kontrastowa do dali
3 i 6 miesiecy po operacji w poréwnaniu z warto$ciami u 0séb
zdrowych w wieku 50-75 lat (zétta linia).
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Fig.4. Means of uncorrected binocular photopic near CS three and

six months after surgery, in comparison to the normal popula-

tion in age of 50-75 years (yellow line).

Ryc. 4. Srednia obuoczna fotopowa czuto$¢ kontrastowa do blizy
3 i 6 miesiecy po operacji w poréwnaniu z warto$ciami u 0séb
zdrowych w wieku 50-75 lat (zétta linia).

Photopic distancg/ 3 m.oths/ 6 m_on?hs/ \'I)v;:tl:::({:
Fotopowa do dali 3 miesiagce 6 miesigcy p
3 cpd 1.88 = 0.19 1.89 = 0.17 NS
6 cpd 2.02 £ 0.26 2.00 = 0.59 NS
12 cpd 1.69 = 0.21 1.68 = 0.34 NS
18 cpd 1.22 = 0.26 1.22 = 0.34 NS
Mesopic distance/
mezopowa do dali
3 cpd 1.84 = 0.22 1.84 = 0.21 NS
6 cpd 2.11 = 0.22 1.96 = 1.01 NS
12 cpd 1.72 = 0.26 1.71 £ 0.31 NS
18 cpd 1.29 = 0.23 1.26 = 0.34 NS
Photopic near/
Fotopowa do blizy
1.5 cpd 1.89 = 0.12 1.84 = 0.18 NS
3 cpd 1.85 = 0.20 1.86 = 0.22 NS
6 cpd 1.66 = 0.20 1.72 £ 0.25 NS
12 cpd 1.33 £ 0.26 1.32 £ 0.37 NS
18 cpd 0.90 = 0.25 0.93 = 0.39 NS

NS — statistically not significant/ nieistotny statystycznie

Tab. lll. Mean uncorrected binocular photopic, mesopic distance and
photopic near contrast sensitivity — three and six months com-
parison.

Tab. lll. Srednia nieskorygowana czuto$é kontrastowa — obuoczna fo-
topowa, mezopowa do dali oraz fotopowa do blizy — poréwna-
nie po 3 i 6 miesigcach.

Subjective symptoms

Three and six months post surgery no significant daytime
glare/halo was reported, however 75% of patients (15/20) re-
ported low glare/halo perception mostly at night. No severe
glare/halo was observed in any light conditions. In both follow-

ups, level of work difficulties related to glare/halo was low and
6 months post operation was better in comparison to 3 months
follow-up, albeit this difference was not statistically significant
(0.45 = 1.10 vs 0.70 = 1.13, NS). The level of glare/halo per-
ception was also low and stable during observation time (1.55
+ 1.35vs 2.0 = 2.15, NS) (Tab. V).

Possible
. . answers/ | 3 months/ = 6 months/
ity LaEnl Mozliwe @ 3 miesiace 6 miesigcy P
odpowiedzi
a. Work difficulty at
near/ Trudno$ci (0-4) 0.20 = 0.52 | 0.15 = 0.67 | NS
w pracy do blizy
b. Work difficulty at
alisEree) 6, (0-4) 0.60=094 040082 NS
nos$ci w pracy do
dali
c. Work difficulty
at intermediate/
Trudnosci w pra- (0-4) 080 =11 070 £ 1.1 NS
cy do odlegtosci
posredniej
d. Work difficulty
regarding glare/
halo/ trudnosci (0-4) 0.70 £ 1.13/0.45 = 1.1 NS
W pracy zwigzane
z glare/halo”
e. Level of glare/
halo perception/ |\ 4 1554135 20 =215 NS

poziom percepcji
.glare/halo”

NS — statistically not significant/ nieistotny statystycznie

Tab. IV. TyPE Questionnaire: work difficulties in near and far distance
(a., b.); patient’s perception of halo and glare/ patient’s distur-
bance by halo and glare (c., d.) — comparison of three and six
months after surgery (range 0—4: 0 = none, 4 = strong/severe).

Tab. IV. Kwestionariusz TyPE Q: trudnos$ci w pracy do blizy i dali
(a., b,); percepcja ,halo” i ,glare” / trudnosci zwigzane z wy-
stepowaniem Lhalo” i ,glare” (c., d,) — poréwnanie 3 i 6 mie-
sigcy po operacji (zasieg 0-4: 0 = zadne, 4 = silne/cigzkie).

Patient's satisfaction

In both follow-ups general satisfaction with visual perfor-
mance, satisfaction with near and distance were very high (ap-
proximately 9/10) and stable. The satisfaction with intermediate
vision was also high and almost equal in both follow-ups (7.65
+ 1.22 vs 7.80 = 2.13, NS) but worse from the satisfaction
with near and distance (Tab. V).

Six months after surgery, a work difficulties at near, inter-
mediate and far distance improved slightly in comparison to the
3 months follow-up estimation, hovewer this difference was not
statistically significant (Tab. V-a., b, c., d.).

Complications

No intra- or early postoperative complications were ob-
served, and three and six months after surgery there were no
postoperative complications.
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Possible
. . answers/ = 3 months/ = 6 months/
it e L Mozliwe | 3 miesigce | 6 miesigcy
odpowiedzi
a. General vision
satisfaction/ 0gdl- |5 4, 1905 + 0.88 9.0+ 088 NS
ne zadowolenie
z widzenia
b. Near vision satis-
faction/ Zadowole- | _40) 573+ 1,09 9.05 + 0.89 NS
nie z widzenia do
blizy
c. Distance vision
satistaction/ Zado- |y _10) 9,05 + 0.9 9.40 = 0.75 NS
wolenie z widzenia
do dali
d. Intermediate vision
satisfaction/ Zado- | _10) 765+ 1.22|7.80 = 2.13 NS

wolenie z widzenia
posredniego

NS — statistically not significant/ nieistotny statystycznie

Tab. V. TyPE Questionnaire: patient’s satisfaction (binocular, unaided vi-
sion) —comparison of three and six months after surgery (range
0-10: 0 = not satisfied et all, 10 = completely satisfied).

Tab. V. Kwestionariusz TyPE Q: satysfakcja pacjenta (obuoczne, nie-
skorygowane widzenie) — poréwnanie 3 i 6 miesiecy po ope-
racji (zasigg 0-10: 0 = catkowicie niezadowoleni, 10 = catko-
wicie zadowoleni).

Discussion

In this study, we evaluated visual outcome of the Acri.Lisa
366D 101. This hybrid (refractive-diffractive 101 ) is designed for
use in MICS and is independent of pupil size. Microincision cata-
ract surgery do not provide to significant surgically induced astig-
matism what was confirmed also in our study and is a cause of
reduced corneal aberrations in comparison with standard coaxial
phacoemulsification (7,8). Thus MICS is very usefull procedure
if we deciding an implantation of multifocal I0Ls. The Acri.Lisa
366D has an unequal light distribution (ie, 65% for distance and
35% for near vision for the refracted light). The reason for such
distribution of light is that most patients prefer distance vision
and that smallel amount of light for reading is sufficient for read-
ing under normal light conditions. Another advantage of the Acri.
Lisa 366D IOL is a reduction of unwanted effects, in particular
halos, by producing 1 dominant image and 1 weaker image but
smooths steps between the diffractive zones reduced glare (7).

Three and six months after surgery, in all patients (20/20)
with implantations of Acri.Lisa 366D lenses very good uncor-
rected, binocular distance, near and intermediate visual acuities
were obtained (Tab. Il). There was no significant differences in
mean of uncorrected visual acuities for distance, near and in-
termediate vision between follow-ups. Hovewer, in some cases
six months after surgery improvement of visual acuity was ob-
tained. In our study visual acuity outcomes for distance, inter-
mediate and near vision were comparable to those reported by
Alfonso et al. (9-11).

In our series of patients, 3 and 6 months after surgery bin-
ocular distance photopic, mesopic as well as near photopic CS
was within normal limits in comparison with the normal popu-

lation between 50 and 75 years old (12) and there was not
significant differences between both follow-ups. Incoming light
distribution to more than 1 focus what is present in multifocal
I0Ls theoretically and clinically decreases the contrast sensiti-
vity (13). In our study CS results were within normal limits and
were comparable to those described by others (9,10). Lack of
significant differences in CS 3 and 6 months after surgery sug-
gests that neuroadaptation process for new optical conditions
in patients with implanted Acri.Lisa 366D is short and last only
3 months. The results of CS indicate that proposed concept of
light distribution by producers in Acri.Lisa 366 D connected
with it asphericity is a very good solution for the patients.

In our study, general patient satisfaction was very high and
stable. Six months after surgery satisfaction from distance, in-
termediate and near vision improved slightly in comparison to
3 months after surgery, albeit this difference was not statisti-
cally significant (Tab. V) but work difficulties at distance, inter-
mediate and at near diminished (Tab. IV).

In patients with multifocal I0Ls visual phenomena like glare
and halo are observed created by multiple out of focus images.
In our study no patient has mentioned the symptoms to the sur-
geon before completing the questionnaire. No one patient had
severe glare/halo. Low level and stable glare/halo perception
was detected in 75% of patients 3 and 6 months post surgery
only in low light conditions. Work difficulty regarding glare/halo
were also low and unsignificantly reduced during observation
time. Kajmak and Mester (14) reported in the similar percent of
patients (80%) with halo but with mild level of perception. Can
et al. (15) reported mild halo and glare problems in about 25%
of patients. Alio et al. (3) reported night photic visual phenome-
non in less than 10% of patients.

The results of our study and those described in the literature
concerning with glare/halo showing only low or mild perception
level of photic visual symptoms suggest that the design of the
diffractive steps seen in Acri.Lisa 366D reduced significantly
unwanted effects.

In our study, all patients accepted visual phenomena and
none of them wanted the Acri.Lisa 366 D to be explanted.

What is worth to note, spectacle independence for dis-
tance, intermediate and distance vision was achieved in all sub-
jects. Almost the same results of spectacle independence were
obtained by others (15).

In conclusion, bilateral implantation of the microincision
Acri.Lisa 366 D lenses provided very good outcomes and high
level of patients satisfaction. So, we would recommend the
MICS and this type of IOLs for the cataract surgeons and pa-
tients who want to be spectacle independent.

Financial disclosure: the authors have no financial
interest in any of the methods or products.
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