
CASE SERIES

Efficacy of Large Optic Intraocular Lenses in Myopic
Eyes with Posterior Segment Pathology

Andreas F. Borkenstein . Eva-Maria Borkenstein

Received: October 28, 2021 / Accepted: November 16, 2021 / Published online: November 27, 2021
� The Author(s) 2021

ABSTRACT

We report a case series of patients with high
myopia (axial length 25.04–27.59 mm) diag-
nosed with cataract and maculopathy who
underwent a combined procedure of pha-
coemulsification with implantation of a large
optic intraocular lens (IOL) and intravitreal
injection. Six patients with a mean (± standard
deviation) age of 73.20 ± 7.19 years received
the 7.0-mm optic ASPIRA-aXA IOL (Hu-
manOptics AG, Erlangen, Germany) and
intravitreal injection of aflibercept at the end of
the surgery. The corrected distance visual acuity
(CDVA) improved significantly (p = 0.001) from
a preoperative logMAR of 0.87 ± 0.28 logMAR
to 0.49 ± 0.18 logMAR at 10 weeks postopera-
tively. Even though all patients had a persisting
central scotoma due to their maculopathy,
there was a significant improvement in their
subjective quality of life and self-autonomy.
Patients reported no postoperative dysphotop-
sia. During surgery and postoperative examina-
tions, the wide IOL optic permitted an
enhanced view of the fundus. The IOLs
remained stable after implantation, especially
during the intravitreal injection at the end of

the surgery. No IOL displacement or shift of the
lens was observed. Retinal diseases are sight-
threatening and diminish the patient’s quality
of life due to reduced visual acuity and visual
field defects. When cataract surgery is per-
formed in this patient group, a reduced prog-
nosis can be assumed. Our results show that
implantation of the large optic IOL enables a
wide view of the fundus during and after sur-
gery without any additional risks or negative
effects. It may also reduce the risk of dyspho-
topsia in cases of IOL decentration in large
capsular bags, but comparative studies with a
higher number of cases are needed to confirm
this. A large rhexis and large IOL optic seem to
be advantageous for the retinal surgeon in fol-
low-up surgeries on the posterior segment of the
eye.
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Key Summary Points

Achieving a panoramic view in cataract
surgery involves thinking one step ahead
to enhance intraocular lens (IOL) stability
in myopic eyes with posterior segment
pathologies.

Implantation of a large (XL) optic IOL may
reduce the risk of dysphotopsia, and it also
enables a wide view of the fundus during
and after surgery without any additional
risks to or negative effects on the patient.

In this case series we attempt to show that
adverse effects, such as dysphotopsia, may
be prevented with IOL decentration in
myopic eyes with large capsular bags.
Further multicentric, comparative studies
with higher number of cases should prove
this concept.

INTRODUCTION

Cataract and age-related macular degeneration
(AMD) remains among the leading causes of
visual impairment globally [1]. While cataract
can be treated with a simple surgical procedure,
AMD, diabetic retinopathy, and other retinal
diseases are more complex to handle and
require lifelong follow-ups accompanied by
various therapies. These retinopathies increas-
ingly benefit from treatment with intravitreal
anti-vascular endothelial growth factor (VEGF)
injections that are, in general, considered to be
safe [2]. Occasionally, VEGF injection may be
accompanied by severe complications, such as
increased intraocular pressure (IOP), which is a
major risk for the retinal nerve fiber layer [3],
but it also might affect the anterior chamber in
some cases [2]. The potential for complications
arising from the treatment and the progression
of the disease itself require regular appoint-
ments for general ocular examination and fun-
dus imaging. In the 1990s the Beaver Dam Eye
Study indicated a statistically significant

relation between cataract surgery at baseline
and the incidence and progression of disciform
AMD. For a long time cataract surgery for retinal
diseases was thought not to be beneficial;
however, there is an increasing body of evi-
dence supporting the considerable benefits of
cataract surgery for the majority of patients [4].
Indeed, cataract surgery in AMD patients gen-
erally results in increased visual acuity (VA)
without any increased risk of worsening the
AMD [5] and an enhanced quality of life [6].
Removing the gray cloudy lens and replacing it
with an IOL reduces the need for brighter
lighting which itself is a benefit [7]. Whereas it
is usually not difficult for the clinician to decide
if a patient has cataract, it can be challenging to
decide whether or not to offer surgery to the
patient in question. The Danish authors of a
systematic review article [7] concluded that
patients with ocular comorbidity have worse
visual outcomes than those without ocular
comorbidities because of the lower potential for
visual function, but that even patients with
fundus pathology may have a favorable visual
outcome. The overall satisfaction after surgery
and quality of vision is complex and also
depends on binocular visual acuity and can not
only be measured monocularly [7].

Therefore, when cataract surgery is indi-
cated, the surgeon needs to consider the risks
both for progression of early-stage AMD into
late stages of AMD or further deterioration of
manifestations of late AMD. Furthermore, in
the presence of advanced atrophic or neovas-
cular AMD the question arises of whether or not
the patient may benefit from cataract surgery
despite already experiencing central visual loss
[8].

However, one cannot dismiss postoperative
cataract complications, such as capsular phi-
mosis, lens epithelial cell fibrosis, and anterior
capsule contraction—all complications which
may reduce vision. As the maculopathy itself
and concomitant scotomas already restrict
visual acuity in patients, the primary aim
should be to avoid or minimize further com-
plications. Authors of studies on other retinal
pathologies have reported that a larger capsu-
lorhexis might prevent anterior capsular con-
traction [9] and enhance the view of the fundus
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[10]. Capsulorhexis sizes of C 6.0 mm have been
recommended [11], although this is not feasible
in most available intraocular lenses (IOLs) with
an optic diameter of 6.0 mm. A too small or
non-existent rhexis–IOL overlap can increase
the risk of IOL tilt, decentration, posterior and
anterior capsular opacification, and other dis-
turbances [12]. When performing cataract sur-
gery in patients with maculopathies and other
retinal diseases, ‘‘thinking one step ahead’’ to
prevent these potential complications and side
effects while considering additional diagnostic
appointments and procedures should be a good
approach.

Here we present a case series of patients suf-
fering from maculopathies and cataract who
received the Aspira-aXA IOL with a 7.0-mm-di-
ameter optic (HumanOptics AG, Erlangen,
Germany) (Fig. 1). Our the aim was to evaluate
the above-mentioned approach in these
patients. A 7.0-mm optic is more likely to be
completely covered by the anterior capsulo-
tomy and has been shown to be more stable in
combination with gas compression [13]. More-
over, the large optic should enable a wider
peripheral view onto the fundus, which could
be beneficial for the ophthalmologist in the
management of retinal diseases (Fig. 2). Many
patients suffering from central visual loss rely

on their peripheral vision and even adapt to
using a retinal location that is not affected by
their disease [14]. A ‘‘panoramic’’ fundus view
might help the clinician to treat the disease and
keep that region as healthy as possible. In the
course of maculopathies, especially in diabetic
retinopathy, the peripheral retina must also be
monitored closely. It is important that the
ophthalmologist has good insight in the disease
in order to quickly detect changes. In addition,
a larger rhexis and large IOL optic is advanta-
geous for the retinal surgeon in follow-up
surgeries on the posterior segment of the eye.

The current study adhered to the tenets of
the Declaration of Helsinki of 1964 and its later
amendments, and all patients gave their written
informed consent to publish their case. In this
case report only standard procedures and devi-
ces with CE-mark were used.

CASE PRESENTATION

We scheduled five patients (6 eyes) aged
between 65 and 82 years (mean ± standard
deviation [SD]: 73.20 ± 7.19) for cataract sur-
gery and combined intravitreal injection. All
patients were diagnosed with advanced cataract
(cataracta provecta) and maculopathy due to
diabetic macular edema or wet AMD. The
patients were myopic or highly myopic (spher-
ical equivalent - 5.0 D or less or axial
length C 25.0 mm). In each case, visual acuity
was restricted by the presence of central sco-
toma (Table 1).

All surgeries were uneventful. The clear cor-
nea incision size was 2.4 mm in all cases. Fol-
lowing a standard phacoemulsification
procedure, each patient received the ASPIRA-
aXA monofocal IOL with a 7.0-mm optic. This
hydrophilic acrylic lens has a special cut-out
haptic design to provide high stability. While
this IOL has a 7.0-mm optic, its overall diameter
is 11.0 mm; therefore, we increased capsu-
lorhexis size to be between 1 and 6.5 mm larger
than our standard capsulorhexis (5.5 mm). We
used the SAFELOADER delivery system for IOL
implantation as recommended by the manu-
facturer. At the end of the surgery, all patients
received intravitreal injections of 40 mg/ml

Fig. 1 Specifications of the Aspira-aXA intraocular lense
with cut-out haptics and 360� sharp edge (HumanOptics
AG)
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aflibercept/Eylea� formulation (Bayer AG, Lev-
erkusen, Germany) to treat their maculopathy.
In this first case series, patients with macu-
lopathy due to diabetic retinopathy as well as
those with AMD were included. Additionally,
intraoperative ‘‘IOL vis a tergo’’ was not noticed
during irrigation and aspiration at the end of
surgery; this can only be described from clinical
observation. With standard IOLs with smaller
optics and more filigree haptics, partial move-
ments and shifts of the IOL can be observed
during the injection of fluid into the vitreous
body. This is just an observation of the author
and cannot be scientifically proven with mea-
surements at the present time. We did not note
any effects (IOL movement or shift) during
intravitreal injection in these six cases. Postop-
eratively, no complications were observed.
Despite the remaining scotoma, VA improved
significantly in all patients, with a mean (± SD)
corrected distance visual acuity (CDVA) of
0.49 ± 0.18 logMAR 10 weeks postoperatively
versus a CDVA of 0.87 ± 0.28 logMAR preop-
eratively (p = 0.001; Table 2). Patients reported
being very satisfied with the visual outcome,

including a positive impact on their daily
activities and quality of life. When asked, all
patients recognized their central scotoma, but
said it was less bothersome after surgery. They
also reported brighter visual images than before
surgery. In addition, the change in patient-re-
ported quality of life was evaluated with a
questionnaire and a point system ranging from
0 to 10, with 10 being the highest rating
(Table 3). Improvement was noted in all six
cases after surgery. All patients rated the overall
condition regarding life quality and self-auton-
omy after surgery better than before. There was
a correlation of overall satisfaction to VA and
size of the central scotoma. Although self-evi-
dent, it should be stated that removal of the
clouded, brownish lens and implantation of a
clear IOL alone leads to improvement. More-
over, the size and extent of the affected area of
the macula is crucial. These are critical limita-
tions in this small case series and should be
considered in large, multicenter, comparative
studies to further elucidate the potential differ-
ences or benefits of the procedure.

Fig. 2 Schematic drawings of a 6.0-mm intraocular lens (IOL) and 5.5-mm capsulorhexis (a) and of a 7.0-mm IOL and
6.5 mm rhexis (b)
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The large IOL optic and a wider capsu-
lorhexis enabled us have a better view during
the surgery and intravitreal injection as well as a

clear view of the fundus at the postoperative
visits (Figs. 3, 4). This enhanced view of the
fundus was of considerable value in terms of

Table 1 Preoperative demographic data for all cases

Case
no.

Gender/age
(years)

Disease Diagnosis CDVA
(logMAR)

SE (D) Biometry (AL/ACD)
(mm)

1 Female/79 Wet AMD Cataracta

provecta

Macular edema

0.70 – 4.38 25.11/3.60

2 Wet AMD Cataracta

provecta

Macular edema

1.00 – 5.00 25.04/3.45

3 Male/65 Diabetic

retinopathy

Cataracta

provecta

Macular edema

0.52 – 13.25 26.43/3.84

4 Female/68 Wet AMD Cataracta

provecta

Macular edema

0.70 – 10.25 25.62/3.11

5 Male/72 Diabetic

retinopathy

Cataracta

provecta

Macular edema

1.00 – 16.25 27.59/3.32

6 Female/82 Wet AMD Cataracta

provecta

Macular edema

1.30 – 9.38 26.17/3.09

ACD Anterior chamber depth, AL axial length, AMD age-related macular degeneration, CDVA corrected distance visual
acuity, SE spherical equivalent

Table 2 Postoperative outcome for all cases

Case no. IOL power (D) CDVA (logMAR) SE (D)

1 16.5 0.30 - 1.00

2 17.0 0.70 - 0.75

3 10.0 0.30 - 1.75

4 14.5 0.40 - 0.75

5 8.0 0.52 - 1.38

6 13.5 0.70 - 1.00

IOL Intraocular lens
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assessing progression of the retinal disease at
the follow-up visits. We noted improved optical
coherence tomography of the maculopathy, as
the edge of the capsulorhexis did not obscure
the area of interest. If capsular shrinkage, phi-
mosis, and incipient posterior capsule opacifi-
cation (PCO) in the periphery were present,
they did not interfere with the view of the
fundus and the macula. We found this view of
the retina to be better than that with the

standard-sized 6.0-mm IOLs. Lastly, during
insertion of the injection into the vitreous at
the end of phacoemulsification no dislocations
of the Aspira-aXA IOL were observed.

DISCUSSION

In the past, there have been concerns that cat-
aract surgery might not be beneficial to patients

Table 3 Assessing change in patient-reported quality of life, evaluated with a point system, ranging from 0 to 10, ten being
the highest rating

Case no Preoperative Postoperative Self-
reported

1 3 7 BTB
2 1 4 BTB
3 3 7 BTB
4 2 4 BTB
5 3 5 BTB
6 3 5 BTB

3,55,2Mean

BTB better than before, n = 6, S Same compared to before, n = 0, WTB worse than before, n = 0

Fig. 3 Comparison of the intraoperative view with a 6.0-mm IOL (a) and a 7.0-mm IOL (b). Note the shadow of the optic
rim of the 6-mm IOL

448 Ophthalmol Ther (2022) 11:443–452



with maculopathy because it may increase the
risk of incident AMD or diabetic retinopathy or
the progression of preexisting pathologies
[4, 15]. There is increasing evidence [5, 16] that
cataract surgery has a positive impact on these
patients, resulting not only in an improvement
of VA but also improvements in color discrim-
ination and peripheral vision clarity [17]. Our
results confirm that VA improvement following
cataract surgery is significant, although values
are still moderate due to the central scotoma.
However, a patient’s subjective appraisal is the
most important aspect to consider since it is a
good indicator of quality of life. Recently,
another study showed that the Aspira-aXA IOL
with its large optic can enhance patients’ qual-
ity of life [18]. This study also showed that the
Aspira-aXA IOL was comparable in terms of
functional performance and small incision size
as the standard 6.0-mm IOLs and that it showed
good position stability in the capsular bag [18].
In addition, the Aspira-aXA IOL offers the
advantages of a 7.0-mm optic in terms of diag-
nosis and treatment of peripheral retinal
pathologies

Measurable ‘‘standard parameters,’’ such as
VA may not tell the whole story. What matters
most to the patient is the restoration of their

self-autonomy and that their independence is
maintained for a longer time. There is also
recent evidence that cataract surgery in AMD
patients does not have an impact on the
development or progression of the disease [19].
However, a risk–benefit evaluation should be
performed for each individual when cataract
surgery is considered in this patient population.
It is of great importance that the clinician
explain the reduced outcomes, so that the
patient does not expect a healthy retina and
therefore unlimited sight after the surgery.

In our experience, the Aspira-aXA has pro-
ven to be a versatile IOL which can be implan-
ted during cataract surgery combined with
vitrectomy and combined with intravitreal
injection, but it could also be useful in other
procedures. Its large optic offers a wide view on
the fundus, which is quite helpful in the pres-
ence of retinal diseases or for closer follow-ups
of the retina [8]. The peripheral areas of the
retina can be seen more easily and thus addi-
tional surgery in the posterior segment of the
eye is also easier. In daily practice this might not
be of very much interest to the surgeon focused
on the anterior segment. Nonetheless, while
performing diagnostic follow-ups or fundus
imaging in eyes with additional pathologies, we

Fig. 4 Intraoperative view with the implanted 7.0-mm IOL, showing the diameters of the rhexis and IOL optic, and
differences to the standard-sized IOL
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have found the new lens to be advantageous.
The large optic size enables the diameter of the
capsulorhexis (6.5 mm) to be increased while
still maintaining the recommended rhexis–IOL
overlap [10]. This can prevent anterior capsular
contraction, shrinkage, and phimosis in post-
traumatic eyes and eyes with pseudoexfoliation
syndrome or uveitis and diabetes. Dysphotopsia
can be generated by the edge of the IOL-optic or
a small capsulorhexis. Patients suffering from
retinal diseases can benefit from this reduced
risk of dysphotopsia as their reduced overall
performance cannot be further worsened by
these factors. Therefore, implanting a larger IOL
may contribute to the prevention of dyspho-
topsia [20]. ‘‘Thinking one step ahead,’’ seems to
be very important in highly myopic eyes with
the risk of retinal tears and detachments. The
wide and undisturbed view might contribute to
an easier performance of posterior segment laser
treatments and might be beneficial for all pos-
terior segment surgeries.

When intravitreal injection is performed at
the end of cataract surgery, a slight IOL shift
anteriorly toward the anterior chamber can be
observed. This phenomenon has been noticed
by several surgeons and described during/after
intravitreal injection of triamcinolone ace-
tonide [21]. While injecting the anti-VEGF into
the vitreous, pressure starts to push towards the
anterior chamber, leading to slight movements
of the lens that might result in refractive shifts.
In this case series, we did not observe such a
phenomenon. Therefore, we assume that
because of its 7.0-mm optic design, the lens has
a large area of contact with the capsular bag and
is additionally stabilized by the back side of the
iris; both of these factors may result in a good
overall capsular stability. Hence, the larger IOL
would resist the IOP during injection from
pushing towards the anterior chamber. It even
seems that the large optic shields the anterior
chamber from any injection effects. Further
studies should follow to scientifically evaluate
this clinical observation.

CONCLUSION

To summarize, implanting the large optic IOL
in patients suffering from retinal diseases or
who are likely to develop posterior segment
pathologies in the future would suggest fore-
sight and ‘‘thinking one step ahead’’ or plan-
ning in advance without having any additional
risk or disadvantage. The 7.0-mm optic enables
a larger capsulorhexis, which appears to be
beneficial for both patients and ophthalmolo-
gists. It is also an easy way to improve the pos-
terior segment view, enhancing the quality of
diagnostics and surgery and simplifying further
therapies. The surgical effort required, the
expenditure of time, and risk are the same with
the large optic IOL as with standard procedures.
This series of cases verified an improvement in
patients’ overall quality of life and indepen-
dence. Moreover, in the postoperative course
(6 months) of this small case series no single
case of decentration and dysphotopsia was
observed. The limitation of this case series is
that it is very small and, therefore, comparative,
multicenter studies with high case numbers
need to follow. Further clinical and in vitro
investigations should be made to establish the
potential benefit of larger optics to prevent
dysphotopsia.
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