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Intraocular Telescope Surgery in Patients with
Age Related Macular Degeneration and Cataract

Katarakt ve Yasa Baglhh Makula Dejeneresansi
Birlikteliginde Intraokiiler Teleskop Cerrahisi

Murat ERBEZCi,a ABSTRACT Objective: Cataract and Age-related Macular Degeneration (ARMD) often coexist in elderly
Eser P AS Ab patients. The loss in functional vision has a serious impact in their quality of life. The purpose of this ar-

ticle is to share the results of the intraocular telescope surgery (Lenspecial, Soleko, Italy) on eight patients’
10 eyes. Material and Methods: 8 patients with cataract and ARMD were enrolled for IOL-Vip Revolu-
tion surgery, using special software and the simulator designed for this procedure. The Preferred Retinal
Locus (PRL) of all cases was localized by a Scanning Laser Ophthalmoscope (SLO). Two weeks of com-
puterised PRL rehabilitation was carried out before the operation. Then, the phacoemulsification surgery
with implantation of IOL-Vip Revolution intraocular telescopes was realized for a total of 10 eyes in 8 pa-
tients. The PRL rehabilitation programme was repeated for 4 weeks following the operation. Visual Func-
tion Questionnaire-25 (VFQ-25) tests were given to the patients. Five of the patients returned the
questionnaire at the 1-month post-op visit. Results: Intraocular telescopic IOL implantation and pha-
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1 month after surgery. The mean pre-operative visual acuity was 1.35 logMAR units and the mean pre-
operative VFQ-25 score was 36.92/100 points. The post-operative scores were 0.86 logMAR units and
57.78/100 points respectively. Conclusion: The IOL-Vip Revolution implantation and the accompanying
computerised vision rehabilitation system improved the vision and were well tolerated in the observed pa-
tients. In the cases of cataract and ARMD, the implantation of an intraocular telescopic IOL should be con-
sidered as a viable option. However, more comprehensive, prospective studies with larger number of
patients need to be conducted on this subject.
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OZET Amag: Katarakt ve Yasa Bagli Makula Dejeneresanst (YBMD) birlikteligine ileri yaslarda siklikla
rastlanir. Hastalarin fonksiyonel gérmelerinde olusan kayip, yasam kalitesini 6nemli 6l¢iide azaltmak-
tadir. Bu makalenin amaci 8 hastanin 10 géziinde gerceklestirilen IOL Vip Revolution intraokiiler teles-
kop (Lenspecial, Soleko, Italy) cerrahisi sonuglarini paylagmaktir. Gereg ve Yontemler: Bu yontemin
uygulanabilmesi i¢in tasarlanan 6zel yazilim ve simulator ile katarakt ve YBMD birlikteligi gosteren 8
olgu cerrahi i¢in uygun olarak se¢ilmistir. Bu olgularda Lazer Oftalmoskop (Scanning Laser Ophtahal-
moscope;SLO) ile Tercihli Retina Alani (TERA) tespiti yapilmigtir. Daha sonra, operasyondan 6nce 2 hafta
siire ile TERA rehabilitasyonu gergeklestirilmistir. Sekiz hastanin 10 goziine fakoemiilsiyon yontemi ile
katarakt cerrahisi ve intraokiiler teleskopik mercek (IOL-Vip Revolution) implantasyonu, cerrahiden
sonra 4 hafta siireyle de yeniden TERA rehabilitasyonu uygulanmistir. Hastalara Gorsel Fonksiyon An-
keti-25 (GFA-25) testi verilmis pre-op ve post-op 1. ayda doldurup, geri getirmeleri istenmistir. Sadece 5
hasta post-op 1. ayda anketi doldurup getirmistir. Bulgular: 5 erkek, 3 kadin toplam 8 hastanin 10 géziine
fakoemiilsifikasyon yontemi ile katarakt cerrahisi ve intraokiiler teleskopik goz i¢i lensi implantasyonu uy-
gulanmugstir. Hastalarin ortalama yas: 81.3 y1l + 5.15 yildir. Hastalarin operasyon 6ncesinde ve 1 ay son-
raki kontrollerinde gérme keskinligi degerleri ve GFA-25 testi sonuglar1 saptanmustir. Ameliyat éncesi
hastalarin ortalama gorme keskinligi 1.35 logMAR finitesi, GFA-25 skorlari ise 36,92/100 puan olarak be-
lirlenmistir. Cerrahi sonrasi 1.ayda ise sirasiyla 0.86 logMAR iinitesi ve 57.78/100 puan olarak gézlen-
mistir. Sonug: IOL-Vip intraokiiler teleskop cerrahisi ve birlikte uygulanan rehabilitasyon sistemi olgularin
tiimiinde gérme keskinliklerinde artmaya neden olmus ve iyi tolere edilmistir. Intraokiiler teleskop cer-
rahisi katarakt ve YBMD birlikteliginde bir secenek olarak dikkate alinmalidir. Bu konuda, daha genis se-
riler iceren kontrollii ve prospektif ¢alismalara gereksinim vardur.
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n the United States, Age-Related Macular De-

generation (ARMD) is observed among 1.47%

of persons above the age of 40; this ratio fur-
ther increases to approximately 30% among per-
sons above the age of 75 years.! ARMD and cataract
-which is also frequently observed among persons
of these age groups- represent the two most com-
mon eye pathologies that result in visual impair-
ment.>?

Macular scar that develops in advanced-stage
ARMD cases leads to the formation of a central sco-
toma, which in turn results in considerable visual
impairment that significantly affects the daily life
of patients. Due to their loss of vision, patients be-
come unable to perform many basic activities such
as reading, watching television, and recognizing
the faces of others. As a result of their visual im-
pairment, advanced-stage ARMD patients become
more and more dependent on other persons for
performing their daily tasks, while also experienc-
ing a higher incidence of accidents and depres-
sion.*®

Following the formation of the macular scar,
further medical treatment is not recommended for
these patients.

In these cases, the aim of vision rehabilitation
is to assist the formation of a more stable preferred
retinal locus (PRL) with better localization and
functions (such as initiating saccades), such that the
patients would be able to regain a good functional
vision.” Another low vision aid tool is the
optic/electronic magnifier, such as telescopes. They
have many known disadvantages, including the
significant reduction of the patient’s visual field.®’

One of the options that have been developed
to overcome the difficulties associated with the use
of telescopes mounted on glasses or used in hand is
the implantation of these telescopes inside the eye.
A number of different implants have been devel-
oped to this end. The most important advantages
of intraocular telescopes over head-mounted and
electronic telescope systems include better control
of scanning eye movements within the visual field,
better head movements and vestibular effects, and
a better sense of monocular depth.'
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FIGURE 1: Localization of the preferred retinal locus.

The purpose of this article is to share the ef-
fect of the intraocular telescope surgery (IOL Vip
Revolution, Lenspecial, Soleko, Italy) on eight pa-
tients’ visual acuities and Visual Function Ques-
tionnaire-25 (VFQ-25) scores.

I MATERIAL AND METHODS

In our study, cases with coexisting cataract and
ARMD were first evaluated using a specially-de-
signed SAVA Plus software (Lenspecial, Italy). The
best-corrected residual visual acuity of the cases
was determined using the optotype of the software,
and the positions of the PRLs were then identified
using a Scanning Laser Ophthalmoscope (SLO-
OCT, Optos) (Figure 1).

After assessing the distance of the PRL to the
macula, the potential visual acuity was estimated
based on the Fonda scheme for the eccentricity of
fixation. Functional vision was then evaluated using
the IOL VIP prismatic intraocular telescope simu-
lator. We were thus able to simulate the magnifica-
tion and prismatic effect that would be obtained
following implantation. A case was considered as
being suitable for implantation in case the simula-
tion indicated a minimum two-fold increase in vi-
sual acuity. Surgery was planned for dry type
ARMD patients, and also for wet type ARMD pa-
tients who had completed their treatment.
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All cases took part in a six-week computer-
based PRL rehabilitation, beginning two weeks be-
fore the surgery, and ending in the fourth
postoperative week. The PRL rehabilitation was
performed using NeWinFlash software (Lenspecial,
Italy). In addition to stimulating and increasing the
stability of the PRL, this rehabilitation program
also aimed to carry/move the PRL towards a more
central position that enabled better reading, so that
the cases would be able to perform reading activi-
ties at increasingly higher levels of difficulty. To
this end, the cases were sequentially shown in-
creasingly longer words of gradually smaller sizes
in the form of flashes. The flash method was par-
ticularly preferred to prevent the cases’ eyes from
performing searching movements, and to promote
quick glancing.

Before the procedure, the patients were in-
formed about the risks and possible complications
about the surgery and they were asked to sign an
informed consent. All operations were performed
as outpatient (same-day) surgeries under local anes-
thesia (topical + subconjunctival). A larger capsu-
lorhexis was initially performed compared to
standard phacoemulsification surgery (recom-
mended size 7 mm), through a small incision. Fol-
lowing this, routine phacoemulsification surgery
procedures were applied.

The IOL VIP Revolution intraocular telescope
system consists of two polymethyl methacrylate
(PMMA) intraocular lenses (IOLs) and a ring -
called a SAL Ring- that is placed inside the capsu-
lar bag. Two intraocular lenses, one of which is a
high negative value (-46 D) biconcave intraocular
lens, while the other is a high positive value (+55
D, on average) biconvex intraocular lens, are
placed inside this ring, forming a Galilean tele-
scope.

Due to the differing lengths of the biconcave
lens’ haptics, the two lenses are positioned in an
off-centered way, creating a prismatic effect. This
allows the image to be directed towards the PRL,
rather than the macula. This telescopic lens system
is reported to provide a 1.3-fold magnification by
the manufacturer.
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After the SAL Ring was placed inside the cap-
sule, the incision was widened to 6.5 mm. The
lenses were also positioned inside the capsule, with
the biconcave lens being placed first. The incision
was then closed using 10-0 cornea sutures. After
surgery, a treatment protocol involving corticos-
teroid and antibiotic eye drops for a period of ap-
proximately one month was administered.

All the pre-operative and post-operative eval-
uations were realized by the same physician (ME),
the surgeries were realized by two surgeons (ME
and EP).

The exclusion criteria for the surgery were the
absence of visual acuity improvement with the
simulator, previous eye surgeries, glaucoma and
any other known ocular pathologies. Neither did
we realize the surgery on high-risk cataract pa-
tients i.e. mature cataracts, pseudo-exfoliation syn-
drome etc.

In addition, the cases were also administered
with a Turkish translation of the VFQ-25 test be-
fore the surgery and in the postoperative first
month. Only 5 patients returned the completed
questionnaire at the end of 1 month. The mean
preoperative test
36.92/100 points.

score was determined as

I RESULTS

Ten eyes of eight cases were considered to be suit-
able for IOL Vip intraocular telescope surgery. All
patients had clinically significant cataracts. Five of
these cases were male, while three were female.
The mean age of patients were 81.3 years, ranging
between 69 to 87. All cases had cataracts coexist-
ing with macular atrophy or scars. The mean pre-
operative visual acuity of these cases was
determined as 1.35 logMAR units (range: 1.70-
0.85) (Table 1).

The mean pre-operative VFQ-25 score was
36.92/100 points.

Following surgery, an increase was observed
in the visual acuity of all cases. The post-operative
mean best-corrected visual acuity of the cases was
0.86 logMAR units and varied between 1.30 and
0.36. This improvement was statistically significant



Murat ERBEZCI et al.

Turkiye Klinikleri ] Ophthalmol 2017;26(2):107-13

TABLE 1: Cases: pre and postoperative values.
Pre Op Post Op
No. Name Age,years Sex Eye  Pre Op VFQ Post Op VFQ  Visual Acuity logMAR  Visual Acuity logMAR Follow Up
1 AU 87 M RE 1.52 1.09 30 months
2 N.S. 86 F RE 325 59.75 0.96 0.36 26 months
3 H.T. 69 M RE 44.6 78.28 0.85 0.48 19 months
4 FK 77 M RE 1.7 1.3 18 months
B AU 87 M LE 1.52 1.3 17 months
6 M.E. 80 M LE 38.8 61.74 1.3 0.82 15 months
7 0.0. 79 M LE 43.95 47.40 1.7 1.0 15 months
8 S.S. 80 F LE 24.77 31.75 1.0 0.39 13 months
9 H.B. 79 F RE 1.3 0.92 7 months
10 0.0. 79 M RE 1.7 1.0 6 months

RE: Right eye; LE: Left eye.

(p<0.05) and also associated with an increase in the
VFQ-25 scores. The mean VFQ-25 score in the first
postoperative month was determined as 57.78
points (Table 1). This improvement of the VFQ-25
scores was not statistically significant. (p>0.05)

The VFQ-25 scores were obtained after the
surgery of 5 eyes of 5 different patients. For the pa-
tients who had binocular implants, we included the
VFQ scores only after the first eye surgery. We did
not repeat the test after the second eye surgery.

Binocular telescope surgery was applied to two
of the cases. No compatibility-related problems
were observed in cases receiving binocular and
monocular implants. The cases were able to toler-
ate quite well the magnification and prismatic ef-
fect associated with the intraocular telescope
system, with none of the cases reporting any sub-
jective complaints regarding their field of vision.

I DISCUSSION

All of our eight patients had bilateral cataracts and
ARMD that severely affected their visual acuity and
the activities of daily life. Among elderly patients,
the increase in the incidence of ARMD above the
age of 65 years, generally leads to a reduction of
their functional vision, often coupled by cataract.
This, in turn, affects negatively the patients’ quality
of life. The combination of these conditions also
leads to the development of psychological problems
in a significant portion of these patients.>’
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We decided to perform a cataract surgery with
an implantation of an intraocular telescope to im-
prove the functional vision of these patients and to
ameliorate their quality of life. An increasingly
large number of studies have recently reported that
there is no evidence supporting the view that
cataract surgery causes ARMD to worsen. A sys-
temic screening and meta-analysis published by
Kessel et al. in 2015 evaluated previous publications
investigating the ratio of progression, as well as
conversion to the exudative type, among ARMD
cases after cataract surgery.'! Based on the results of
their study, they declared that cataract surgery had
a positive effect on the cases’ functional vision, and
that the surgery did not increase the risk of ARMD
progression. The use of telescopic IOL instead of
standard IOLs following surgery has already been
previously evaluated among ARMD cases with
planned cataract surgeries. We believe that this
method is a good choice and an alternative for pa-
tients having difficulties in using their telescope for

distance acuity.'?"

We observed an increase of best-corrected vi-
sual acuities of all patients, from the mean 1.86 log-
MAR units pre-operatively, to 0.86 logMAR units
post-operatively (p<0.05).

In the literature we can find many articles
evaluating the efficacy of the intra-ocular telescope
surgery with different implants. Our results are
consistent with other findings that indicate an in-
crease in the visual acuities and the quality of life of
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the patients. Hudson et al. published the first year
results of an implantable miniature telescope (IMT;
VisionCare Ophthalmic Technologies, Saratoga,
CA) in a prospective study."” They have also con-
cluded that the implantation of an intraocular tel-
escope improves the vision and the quality of life of
the patients. Singer et al., in their review article
on the evaluation of the intraocular telescopic im-
plants also concluded that these implants help to
increase the quality of life in low vision patients.°

Kagkaloglu et al. published an article in 2001
summarizing their experiences with IMT intraoc-
ular telescopes with three cases.’> In one of these
cases, an iritis that developed after surgery was re-
solved with topical medication, while explantation
was required in another case due to bubbles form-
ing inside the telescope. Despite these inconven-
iences, a certain level of improvement was noted
in the cases’ distance and near acuity. However,
this improvement was not significant enough to
have a positive impact on their quality of life.

Orzalesi et al. previously published a study on
the IOL VIP, which is the preceding model of the
intraocular telescope we have used in this study.'®
With this model, the biconcave IOL is placed in-
side the capsule, while the biconvex IOL is placed
in the anterior chamber. They reported positive
functional results with this IOL system. The pa-
tients were also evaluated for all possible compli-
cations associated with IOLs implanted in the
anterior chamber, such as endothelial damage,
glaucoma, etc. Although Orzalesi et al. did not de-
scribe any significant complication associated with
the IOL VIP, the more advanced IOL VIP Revolu-
tion model featuring two lenses positioned in the
capsular bag was eventually developed. We have
used this intra-capsular model.

In our study, the dual IOL system placed in the
posterior chamber did not lead to any problems in
the cases’ prognosis following surgery. All of the
cases demonstrated the usual postoperative prog-
nosis observed following standard phacoemulsifi-
cation surgery.

The most frequently encountered problem in
cases undergoing intraocular telescope surgery is
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the fairly low level of patient satisfaction due to the
narrowing of the visual field as a result of magnifi-
cation and the difficulties associated with binocu-
lar vision. For this reason, binocular telescopic
implants are often not considered as suitable, and a
lengthy training period is generally required for pa-
tients using these systems. The lower magnification
of the IOL VIP system, on the other hand, does not
result in a significant loss of visual field, while also
enabling it to be better tolerated by patients when
implanted in both eyes.!®!® All of our cases toler-
ated this system quite well, with none of the cases
requiring explantation. Two of our cases reported
subjective satisfaction with the binocular implan-
tation. In addition, the patients were able to per-
form the rehabilitation process at home by
themselves using their own computer.

The Visual Function Questionnaire (VFQ-25)
score increased in all of our cases. However, this
augmentation of the visual function quality score
was not statistically significant (p>0.05). With this
questionnaire, an increase of 5 points is generally
considered as clinically significant.!® In four of our
five cases assessed with the VFQ-25, the increase
in VFQ-25 score was considerably higher than 5
points. One of the cases demonstrated an increase
in VFQ-25 score of 3.45; the visual acuity of this
case increased from 1.70 to 1.0 logMAR units after
surgery. In assessing the effects of low vision reha-
bilitation and aids, these types of questionnaires
evaluating functional vision are considered more
meaningful and valuable than the visual acuity cri-
terion. Reading and the reading rate can also be uti-
lized as criteria of functional vision.'”'8

All cases whose preoperative simulations
showed an increase in visual acuity also demon-
strated an increase in their postoperative visual
acuity. This improvement is certainly associated
with the positive effect of cataract removal on vi-
sual acuity. For this reason, certain cases with sig-
nificant opacity in their lenses experienced an
increase in visual acuity that was higher than the
level of increase estimated by the simulation.

As the study group is small, it is difficult to
make a clear distinction between the effect of the
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cataractous lens removal and the intraocular tele-
scope itself on the visual acuity improvement.
Moreover, it is likely that there is a positive effect
of the rehabilitation procedure.

Larger prospective studies with control groups
should be realized to evaluate the efficacy of the
intraocular telescopic implants.

In all of these cases, adjustments of distance
glasses and reading glasses were performed one
month after the surgery. We observed that the
level of magnification required for close reading
had especially decreased as stated in many articles
with different telescopic implants.!®!*1® Among
cases using high-addition reading glasses, the dis-
tance from the eye necessary for effective reading
had increased, enabling them to read more com-
fortably. In addition, the level of magnification re-
quired by cases reading with optical or electronic
magnifiers had decreased. Optical adjustments/cor-
rections were performed by taking residual refrac-
tive errors into account.

In conclusion, intraocular telescopic lenses
should be considered as an important choice and

alternative for cases with coexisting cataract and
ARMD. The use of telescopic IOLs instead of stan-
dard IOLs is reported to improve the functional vi-
sion and quality of life of patients. This view is
supported by the lack of significant complications
during the perioperative and postoperative periods
of our study, as well as the increase we observed in
the visual acuity and VFQ-25 scores of the cases. It
is, however, necessary to bear in mind that more
comprehensive studies need to be conducted on
this subject.
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