TECHNIQUE

New add-on intraocular lens for patients
with age-related macular degeneration
Gabor B. Scharioth, MD, PhD

We present a new option for visual rehabilitation of patients with advanced macular degeneration
and evaluate the outcomes in the first 8 patients who had implantation of the ciliary sulcus–fixated
macular add-on intraocular lens (IOL) (Scharioth Macula Lens) at our institute. The surgical technique for implantation of the add-on IOL is described. Near vision improved in 7 eyes and was
stable in 1 eye. The corrected near visual acuity improved by 4.4 lines with the macular add-on
IOL at 15 cm versus with glasses at 40 cm; it improved by 2.1 lines with the macular add-on
IOL at 15 cm versus with glasses at 15 cm. Distance vision was stable in all eyes. No intraoperative
or postoperative complication occurred. The macular add-on IOL has the potential of improving
near vision and reading ability in patients with advanced age-related macular degeneration.
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Age-related macular degeneration (AMD) has a high
prevalence in industrialized societies and is the most
common cause of loss of reading vision among
patients older than 55 years.1,2 In recent years, major
advances have been made in the therapy of the neovascular form of AMD,1,3,4 but reduced near visual
acuity is still a major problem with all forms of
AMD. External magnifying low visual aids have
been available for decades, but use of them was uncomfortable and limited their acceptance. Various
intraocular lenses (IOLs) or telescopic systems have
been described but are not widely accepted because
of the insufficient magnification, difficult surgical procedures, complication rate, high cost, and effect on distance visual acuity and/or visual field. Almost all
solutions require phakic status of the eye and are
implanted during cataract surgery.
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A new macular add-on IOL (Scharioth Macula Lens
A45SML, Medicontur Ltd.) was developed for visual
rehabilitation of patients with advanced AMD. The
design is based on an established concept for sulcus
fixation in pseudophakic eyes. The A4W add-on IOL
(1stQ GmbH) has been in clinical use for several years
and has proven ease of implantation and a low complication rate.5,A
SURGICAL TECHNIQUE
The macular add-on IOL is hydrophilic acrylic and designed for ciliary sulcus implantation in pseudophakic
eyes. It has a central portion of 1.5 mm diameter with
an addition of C10 diopters (D) (Figure 1). The mathematically calculated magnification is about 2.0, but
this is dependent on the anatomy of the eye and the
final reading distance. The remaining optical zone is
refractory neutral. The overall diameter of the IOL is
13.0 mm with 4 symmetric haptics. The IOL can be implanted simultaneously during uncomplicated standard phacoemulsification with in-the-bag posterior
chamber IOL (PC IOL) implantation or years after
cataract surgery. It has the Conformite Europeenne
mark (not U.S. Food and Drug Administration
approved) and is patent pending.
A minimum incision of 2.2 mm is required. The
anterior chamber is filled with an ophthalmic viscosurgical device (OVD). The macular add-on IOL is placed
in the cartridge carefully so the IOL optic folds upward
http://dx.doi.org/10.1016/j.jcrs.2015.07.018
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Figure 1. Image of macular add-on IOL.

Figure 2. Intraoperative view during implantation of macular addon IOL. The IOL is unfolding while an instrument through the
side-port incision is guiding the leading haptic into the ciliary sulcus.

during folding of the cartridge’s winglets. This results
in controlled intraocular unfolding during implantation. While the plunger of the injector is pushed, a second instrument is used through the side-port incision
to guide the leading haptic into the ciliary sulcus
(Figure 2). The trailing haptics are usually placed in
the ciliary sulcus in a second step. Proper positioning
of the haptics and IOL centration are checked
(Figure 3). Finally, the OVD is removed and the incisions are hydrated to prevent leakage.
RESULTS
The macular add-on IOL was implanted in the betterseeing eye in 8 patients. The preoperative corrected

Figure 3. Postoperative photograph in retroillumination. Note the
central portion of the macular add-on IOL status after neodymium:
YAG laser capsulotomy.

distance visual acuity (CDVA) in the patients was between 0.05 and 0.4. Implantation was uneventful in all
cases, and no intraoperative or postoperative complications occurred. No patient complained of visual phenomenon such as halos, reduced visual field, or
diplopia.
Visual acuity was tested preoperatively and 4 weeks
postoperatively for distance and near with correction.
The Radner chart (Radner Lesetafeln, Norbert Werner
GmbH) in German6 was used to test reading vision. In
all patients but 1, the uncorrected near visual acuity
(UNVA) at 15 cm and the corrected near visual acuity
(CNVA) improved. The patient without improvement
had advanced AMD with a large area of retinal
pigment epithelial atrophy of the posterior pole and
a preoperative CDVA of 0.05 (Table 1). In all other patients, the CNVA improved by 4.4 lines with the macular add-on IOL at 15 cm versus with C2.5 D
correction at 40 cm; it improved by 2.1 lines with the
macular add-on IOL at 15 cm versus with C6.0 D
correction at 15 cm.
Excluding the eye with advanced AMD, the results
were better. The CNVA improved by 5.0 lines with
the macular add-on IOL at 15 cm versus with
C2.5 D correction at 40 cm; it improved by 2.4 lines
with the macular add-on IOL at 15 cm versus with
C6.0 D correction at 15 cm. No patient had a postoperative decrease in CDVA. The postoperative ability to
visualize the fundus, take fundus photographs, and
perform optical coherence tomography (OCT) was
not affected.
DISCUSSION
The new IOL was developed to achieve sufficient
magnification at a reduced reading distance to
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Table 1. Preoperative and postoperative distance and near visual acuity in first 8 patients with macular add-on IOL implantation.

Patient

Pre CDVA

Post CDVA

Pre CNVA @ 40 cm
(C2.5 D)

Pre CNVA @ 15 cm
(C6.0 D)

Post UNVA @ 15 cm
(Macular Add-on IOL)

1
2
3
4
5
6
7
8

0.4
0.12
0.4
0.05
0.16
0.2
0.1
0.5

0.4
0.12
0.4
0.05
0.16
0.2
0.1
0.5

0.32
0.064
0.4
0.064
0.1
0.1
0.1
0.26

0.5
0.1
0.64
0.064
0.2
0.2
0.2
0.5

1.0
0.2
1.0
0.064
0.4
0.5
0.26
0.64

CDVA Z corrected distance visual acuity; CNVA Z corrected near visual acuity; IOL Z intraocular lens; UNVA Z uncorrected near visual acuity

improve near vison in patients with advanced AMD
and pseudophakic lens status. The distance visual acuity (Table 1) and visual field were not to be affected,
and the implantation technique was safe and had a
short learning curve.
The first results of implantation of the macular
add-on IOL showed impressive improvement in
UNVA in patients with AMD. Most patients could
read newspaper text (UNVA 0.4, Radner 5, or better). Only 1 patient with excessive atrophy of the
posterior pole experienced no improvement in near
vision. To my knowledge, this is the first intraocular
magnifying IOL for improving UNVA that can be
implanted during cataract surgery or years after
without the need to explant the in-the-bag PC IOL.
The implantation technique for this IOL is easier
than that for previous IOLs through an incision
smaller than 3.0 mm. The Lipshitz implantable miniaturized telescope (Visioncare Ophthalmic Technologies, Inc.) was introduced about 10 years ago,7–9
and the concept of the mini telescopeB (iolAMD,
London Eye Hospital Pharma) was recently presented. The Lipshitz implantable miniaturized telescope requires a large incision of at least 8.0 mm
and should be implanted in the capsular bag. The
large incision could cause increased corneal astigmatism and the risk for complications. However, the
Lipshitz implantable miniaturized telescope was
not designed for piggyback implantation and there
is no long-term experience in adding this thick device to an in-the-bag PC IOL. The mini telescope requires simultaneous implantation of 1 IOL in the
capsular bag and a second IOL in the ciliary sulcus.
Therefore, it is not appropriate for pseudophakic
patients.
In my experience, a large number of patients with
advanced AMD are pseudophakic and do not benefit
from these options. Agarwal et al.C report initial results of 3 patients with piggyback implantation of a
variation of the Lipshitz implant (Orilens,

Optolightvision Technology) with no complications.
The implant has a central thickness of about 1.25 mm
and requires a minimum incision of 6.0 mm for
implantation. This might increase the risk for direct
contact with the other IOL and for interlenticular secondary cataract (Figure 4). The macular add-on IOL
has the advantage that it can be implanted during or
after cataract surgery and the required incision size
is only 2.2 mm. The IOL is specially designed for
add-on sulcus implantation and has a proven low
complication rate.5,A Theoretically, there seems to be
less dependence on perfect centration than with other
implants with a Galilean telescope and/or prism. The
advantage of devices with a Galilean telescope is
possible improvement in distance vision, but the devices severely affect the peripheral vision and visual
field. The reduced amount of light might affect patients in low lighting settings. Therefore, these devices
may not be implanted in single-eyed patients. Depth of
focus might be affected from the loss of binocularity.D
The macular add-on IOL does not affect the peripheral
vision and does not reduce binocularity at normal

Figure 4. Scheimpflug image of the anterior segment after ciliary sulcus implantation of the macular add-on IOL in a pseudophakic eye.
Note the space between the 2 IOLs.
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reading distance. Binocularity is reduced only at a
reading distance of 15 cm. At this distance, the image
of the other eye will be blurry and not cause diplopia.
The CNVA was better after implantation of the macular add-on IOL at 15 cm than with the preoperative
CNVA with C6.0 D at 15 cm. I believe this is explained
by the fundamental optical principles that image quality is improved with the IOL implanted in the eye
rather than placed externally and that the image quality is also better if the IOL is placed close to the optical
aperture. This is especially true if the pupil is small, as
in near miosis. Furthermore, I believe that sporadic use
of C6.0 D eyeglasses may not be comparable to the
permanent condition after implantation of the macular
add-on IOL. Furthermore, near vision improved over
the first 4 postoperative weeks. This could be the result
of a training effect and adaptation to the new
condition.
Possible contraindications to implantation of the
macular add-on IOL are status after complicated cataract surgery (eg, aphakia, sulcus implanted PC IOL),
excessive zonular weakness (eg, excessive pseudoexfoliation syndrome, zonular dialysis, pseudophacodonesis), excessive secondary cataract, chronic uveitis,
active rubeosis iridis, central corneal opacities, and
inability to understand the principle of this implant
(reduced reading distance, maximum magnification).
The macular add-on IOL has the potential to improve
near vision and reading ability in patients with
advanced AMD. Based on our initial experience, a
minimum CDVA of 0.1 is recommended to achieve
sufficient results. Preoperative testing of CNVA at
40 cm versus 15 cm provides valid information about
the potential of the macular add-on IOL; if CNVA is
better at 15 cm and the patient is motivated, he or
she might be a good candidate. In the future, other preoperative testing such as microperimetry, spectral
domain OCT, and pupillometry might also be used
for proper patient selection. Further studies are
needed to evaluate the best candidates for implantation of the macular add-on IOL and other indications
for its use, such as diabetic or myopic maculopathy.
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