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AcrySof ReSTOR SN6AD1 Lens

Ana B. Plaza-Puche and Jorge L. Alié

19.1 Introduction

Diffractive multifocal intraocular lenses (IOLs)
follow the Huygens-Fresnel principle. These
IOLs generate interference patterns using mul-
tiple diffractive rings to create two primary focal
points. [1] A side effect produced by this type
of multifocal IOL is a reduction in contrast sen-
sitivity compared to monofocal IOLs. To avoid
this effect, the apodized diffractive multifo-
cal IOLs were designed. For apodized designs
[1], the step height of the diffractive elements
is reduced from the center to the periphery.
However, it should be noted that dysphotopsia,
including halos and glare, is still observed with
apodized multifocal IOLs.

The spherical AcrySof ReSTOR SN60D3
IOL incorporated an apodized hybrid diffrac-
tive-refractive structure to create an IOL with
two focal points. This model was replaced by an
aspheric model with a near addition of 4.00 diop-
ters (D), the AcrySof ReSTOR SN6AD3 IOL. At
present, two aspheric successors of this multi-
focal IOL are available: the AcrySof ReSTOR
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SN6ADI IOL with a near add of 3.00D and the
AcrySof ReSTOR SV25T0 with near add of
2.50D. Aspheric IOLs provide negative spherical
aberration [2] to improve contrast sensitivity [3],
whereas spherical IOLs add to rather than coun-
terbalance the positive spherical aberration of the
cornea.

The 3.00D model was designed to provide
better intermediate vision without compromis-
ing near or distance visual acuity. De Vries et al.
[4] have demonstrated that the AcrySof ReSTOR
SN6AD1 IOL gave better results than the
AcrySof ReSTOR SN6AD3 IOL in intermediate
vision without compromising near and distance
visual acuity and contrast sensitivity.

19.2 Surgical Technique

This multifocal intraocular lens does not require
any specific surgical maneuver. The implanta-
tion is performed, following cataract removal,
through a 2.2 mm incision. In our cases, we
perform the cataract surgery by Microincision
cataract surgery (MICS). Then, the 2.2 mm
incision is placed at the corneoscleral limbus
at the steeper corneal meridian. The AcrySof
ReSTOR IOL model was implanted using the
Monarch III injector (Alcon). The IOL is then
injected using the corneal tunnel incision tech-
nique to avoid any further incision distortion or
enlargement.
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19.3 AcrySof ReSTOR SN6AD1 IOL

The AcrySof ReSTOR SN6ADI IOL (3.0D
addition in the lens plane) is designed to provide
quality near to distance vision by combining apo-
dized diffractive and refractive technologies. The
center of the IOL surface consists of an apodized
diffractive optic (3.6 mm diameter) that focuses
light for near through distance. The refractive
region of the IOL bends light as it passes through
the lens to a focal point on the retina. This outer
ring of the lens surrounds the apodized diffrac-
tive region and is dedicated to focusing light for
distance vision.

19.3.1 Clinical Experience

19.3.1.1 Patients

A total of 62 eyes of 37 cataract patients with
ages ranging between 48 and 86 were included
in the study. All patients underwent cataract sur-
gery with implantation of the apodized diffrac-
tive IOL AcrySof ReSTOR SN6AD1 (Alcon).
Patients analyzed were patients with incipient or
moderate cataract referring a significant reduc-
tion of the visual quality and no other ocular
comorbidity that might influence the visual
outcome.

19.3.1.2 Preoperative
and Postoperative
Examinations
Preoperatively all patients had a full ophthalmo-
logic examination including the evaluation of
the refractive status, the distance and near visual
acuities, slit lamp examination, tonometry, and
funduscopy. Distance visual acuity was evaluated
with Snellen charts (4 m) and the near (40 cm)
with Radner Reading Charts. Besides these
clinical tests, other specific examinations were
performed, such as corneal topography (CSO,
Costruzione Strumenti Oftalmici) and biometry
(IOL Master, Zeiss).
Postoperative examinations at 1 and 3 months
were identical to the preoperative protocol, with
the additional measurements at 1 and 3 months

of the contrast sensitivity in photopic (85 cd/m?)
and scotopic (3 cd/m?) conditions, the defocus
curve and corneal, internal, and ocular aberrom-
etry. The aberrometry was measured with the
KR-1 W aberrometer.

19.3.2 Results

Visual and Refractive
Outcomes

Table 19.1 summarizes the preoperative and post-
operative visual outcomes of the eyes analyzed.
At 1 month after surgery, a statistically significant
improvement was observed in the uncorrected
distance visual acuity (UDVA), in corrected dis-
tance visual acuity (CDVA), and uncorrected
near visual acuity (UNVA) (all p < 0.03). No
statistical significant differences were detected
in corrected near visual acuity (CNVA) after sur-
gery (p =0.18).

Regarding manifest refraction, a significant
decrease was found in the sphere and spherical
equivalent 1 month after surgery (p = 0.01). In
contrast, no significant changes in the manifest
cylinder was detected (p = 0.46) (Table 19.1). As
expected, a significant improvement in distance
visual outcomes and in UNVA was achieved after
IOL implantation. This was consistent with pre-
vious findings reported by other studies using the
same IOL [4-14], confirming the expectations on
the safety of cataract surgery with the evaluated
MIOL (Fig. 19.1)

19.3.2.1

19.3.2.2 Contrast Sensitivity
Outcomes

Figure 19.2 shows the mean postoperative con-
trast sensitivity function in logarithmic scale
measured under photopic and scotopic condi-
tions 3 months after surgery. As shown, photopic
and low mesopic contrast sensitivity was within
the photopic and low mesopic normal limits for
the sample age for all spatial frequencies. Several
studies compared contrast sensitivity with other
multifocal IOLs and reported similar values of
contrast sensitivity than the AcrySof ReSTOR
SN6ADI [15-17].
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Table 19.1 Comparative table showing the preoperative and postoperative follow-up in patients implanted with the
AcrySof ReSTOR SN6AD1 IOL

Mean (SD) range Preoperative 1 month 6 months P value pre-1 month

LogMAR UDVA 0.66 (0.57) 0.14 (0.15) 0.15 (0.18) <0.01
—0.08 to 2.00 0.00 to 0.60 0.00 to 0.50

Sphere (D) +0.72 (3.34) +0.02 (0.45) +0.17 (0.43) 0.01
—15.00 to +5.00 —1.50 to +1.25 —0.50 to +1.00

Cylinder (D) —0.58 (0.60) —-0.51 (0.57) —0.53 (0.52) 0.46
—2.00 to 0.00 —2.00 to 0.00 —1.50 to 0.00

SE (D) 0.43 (3.27) —0.24 (0.50) —0.09 (0.47) 0.01
15.50 to +5.00 —2.38 to +0.75 —1.2510 0.63

LogMAR CDVA 0.09 (0.29) 0.03 (0.06) 0.03 (0.08) 0.03
—0.18 to 2.00 0.00 to 0.30 0.00 to 0.30

LogMAR UNVA 0.78 (0.40) 0.19 (0.16) 0.19 (0.15) <0.01
0.00 to 1.40 0.00 to 0.52 0.00 to 0.50

LogMAR DCNVA 0.62 (0.16) 0.16 (0.16) 0.11 (0.11) 0.06
0.30 to 0.80 0.00 to 0.52 0.00 to 0.30

LogMAR CNVA 0.11 (0.22) 0.11 (0.12) 0.04 (0.08) 0.18
0.00 to 1.40 0.00 to 0.40 0.00 to 0.20

Addition 2.39 (0.48) 0.62 (0.92) 0.45 (0.76) <0.01
0.75 to +3.00 0.00 to +3.00 0.00 to +2.75

Abbreviations: SD standard deviation, D diopters, UDVA uncorrected distance visual acuity, CDVA corrected distance
visual acuity, UNVA uncorrected near visual acuity, DCNVA distance corrected near visual acuity, CNVA corrected near
visual acuity, SE spherical equivalent

Anterior Anterior
aspheric aspheric
diffractive diffractive
surface surface

Model SN6AD1

Model SN6AD3

Fig. 19.1 A general view of the AcrySof ReSTOR SN6AD1

19.3.2.3 Defocus Curve

Figure 19.3 shows the mean defocus curve
of the patients analyzed. As shown, this mul-
tifocal IOL was able to provide two peaks of
maximum vision, one at distance (around 0D
defocus level) and one at near (around —2.5D
defocus level). Between these two peaks, an
acceptable intermediate vision was maintained.
Alfonso et al. [5] compared the intermediate

vision between the AcrySof ReSTOR SN6AD1
and the AcrySof ReSTOR SN6AD3 and found
better results with the +3.0D model. A previous
study that compared the defocus curve obtained
of the AcrySof ReSTOR SN6ADI1 with trifo-
cal IOLs showed similar values for the defo-
cus levels corresponding to intermediate vision
than the FineVision and lower than the AT Lisa
tri 839MP [16].
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Fig. 19.2 Mean photopic and low mesopic contrast sen-
sitivity of the AcrySof ReSTOR SN6AD1 Photopic and
low mesopic contrast sensitivity are within the normal
limits for all spatial frequencies. Green line, photopic con-
trast sensitivity; purple line, scotopic contrast sensitivity;

Fig. 19.3 Mean defocus
curve of the AcrySof
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19.3.2.4 Optical Quality Outcomes

Figure 19.4 shows the optical quality outcomes
through the mean corneal, internal, and ocular wave-
front aberration values 3 months postoperatively. As
shown, no larger values of these aberrometric param-
eters were observed after implantation of the AcrySof
ReSTOR SN6ADI1 multifocal IOL. Toto et al. [14]
demonstrated that the ReSTOR +3 model induced
less spherical aberration than the ReSTOR +4.

19.3.2.5 Quality of Life Outcomes
Previous publications that analyzed the quality
of life, spectacle independence, and quality of
vision reported high rates for these issues after
implantation of AcrySof ReSTOR SNO6ADI.
These studies compared the outcomes obtained
with this IOL model with other multifocal dif-
fractive bifocal and trifocal IOLs and not differ-
ences between them were reported.
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Fig. 19.4 Mean postoperative aberrometry measured by
means of the KR-1 W aberrometer after implantation of
the AcrySof ReSTOR SN6ADI. Blue bars, corneal aber-

19.4 Conclusions

The AcrySof ReSTOR SN6ADI IOL is able to
successfully restore the distance and near visual
function after cataract surgery with an optimal
intermediate vision. This model of multifocal
IOL provides good photopic and low mesopic
contrast sensitivity within the normal values.
Patients after implantation of this IOL model are
satisfied with the quality of vision and spectacle
independence obtained.

Advantages

e Restore the distance and near visual function
effectively after cataract surgery.

e Patients are satisfied with the quality of vision
and spectacle independence obtained.

Disadvantages

e The AcrySof ReSTOR SN6ADI is less effective
for intermediate vision than other trifocal IOLs.

* Low mesopic contrast sensitivity is negatively
affected.

e Halos are frequently reported by the implanted
patients.

rations; orange bars, internal aberrations; green bars, ocu-
lar aberrations
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