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With a Telescope Prosthesis for Age-Related
Macular Degeneration
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Objective: To demonstrate a surgical technique for vi-
sualization and removal of visually significant posterior
capsule opacification (PCO) in a patient with a tele-
scope prosthesis for end-stage age-related macular de-
generation, in what is to our knowledge the first re-
ported case of visually significant PCO associated with
the use of this device.

Methods: A pars plana capsulotomy using a 25-gauge
vitrector was performed to remove PCO.

Results: Pars plana capsulotomy was performed and
visual acuity improved to pre-PCO levels. Challenges

associated with the management of this condition are
discussed.

Conclusions: The development of visually significant
PCO in patients with a telescope prosthesis is a rare oc-
currence that poses a unique treatment dilemma. Given
the risks of damaging the device with Nd:YAG laser, a
method for pars plana capsulotomy using a 25-gauge vi-
trectomy instrument was determined and successfully per-
formed to remove PCO in a telescope-implanted eye.
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A TELESCOPE PROSTHESIS

(VisionCare Ophthalmic
Technologies, Saratoga,
California) has been de-
veloped to improve visual

outcomes for patients with bilateral end-
stage age-related macular degeneration.
The safety and efficacy of the device have
been reviewed in various articles, most re-
cently by Hudson et al,1,2 who summa-
rized the2-yearvisual acuity andsafetyout-
comes from phase 2/3 trials. They
demonstrated that 59.5% of telescope-im-
planted eyes gained 3 lines or more of best-
corrected visual acuity (BCVA) com-
pared with only 10.3% of control eyes.

The device renders the central visual
field over approximately 55° of the central
and peripheral retina, compared with the
dysfunctional macula that spans 5°. This
telephotographic effect reduces the rela-
tive size of the scotoma compared with ob-
jects in the patient’s central visual field and
provides an enlarged retinal image of ob-
jects viewed in the central field onto the
healthy, perimacular peripheral retina. The
telephotographic effect is a result of the fol-
lowing: (1) a telescope system with quartz
wide-angle micro-optics, and (2) the unique
placement of the device in the capsular bag
in the anterior segment. As the device sits

in the capsular bag, its anterior window
marginally protrudes through the pupil
and the posterior window contacts the pos-
terior capsule (Figure 1). These quartz
glass windows seal a glass cylinder that
contains an anteriorly positioned wide-
angle high-plus lens and posteriorly po-
sitioned high-minus lens. Refractive air
spaces are located between these micro-
optics and windows. For patients receiv-
ing the device, the trade-off for the sco-
toma reduction effect is a forward field of
view of 24° for the �2.2 device model and
20° for the �3 model. For the surgeon
looking back at the fundus through the
�2.2 device’s micro-optics, this results in
a 53° and �2.2 minified view of the retina
(Figure 2), in addition to any instrumen-
tation in the posterior segment behind the
device. For the �3 device, the examining
surgeon has a 54° reverse field of view. To
view the peripheral retina, the surgeon
must dilate the eye and view around the
device. A 90–diopter (D)/78-D lens is ad-
vised to examine the macula, and a 20-D
or �2.2 lens is advised to examine the pe-
riphery in most patients. For eyes with a
more challenging view of the fundus due
to eye movements, minified field of view,
or other reasons, a 90-D contact lens is
recommended.
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The edge of the posterior aspect of
the quartz cylinder of the device was
designed to minimize the occur-
rence of posterior capsule opacifica-
tion (PCO). The 2-year data indi-
cated that there were no cases of
visuallysignificantPCO.However,de-
spite its rarity, the occurrence of truly
visually significant PCO does pose a
treatment dilemma. Nd:YAG laser
capsulotomy,acommontreatmentfor
PCO associated with intraocular lens
implants following cataract surgery,
may potentially damage the micro-
optics and/or posterior window.

METHODS

Before electing to receive the �2.2 model
telescope prosthesis, the patient ini-
tially had BCVA of 20/640 at baseline.
The patient’s BCVA improved approxi-
mately 4 lines to 20/250 after the tele-
scope implantation procedure. At 15
months following implantation, the pa-
tient had decreased vision (BCVA 20/
500). This was discovered to be due to
PCO. Given the risk of damage to the
telescope’s micro-optics by Nd:YAG cap-
sulotomy, the surgeon elected to use a
vitrector for surgical capsulotomy.

A pars plana posterior capsulotomy
of approximately 2 mm was performed
using a 25-gauge vitrectomy instru-
ment (Alcon Laboratories, Fort Worth,
Texas). To accomplish this, first a 25-
gauge bent microvitreoretinal blade was
used to create a small opening in the pos-
terior capsule, then a 25-gauge vitrec-
tor was used to engage and enlarge the

opening. Prior to vitrectomy, a wet labo-
ratory examination was conducted to de-
velop the surgical strategy and verify that
no potential damage to the quartz glass
components of the telescope prosthesis
would occur with the vitrector.

RESULTS

By using a combination of coaxial il-
lumination and retroillumination, the
posterior capsule was identified and
a 25-gauge vitrector was used to
engage the posterior capsule. A cap-
sulotomy was performed using a
combination of peeling and direct vi-
trectomy (Figure 3). The patient’s
vision improved to precapsulotomy
BCVA (20/250).

COMMENT

Rosner et al3 demonstrated that Nd:
YAG laser capsulotomy could be per-
formed safely on telescopes im-
planted in rabbits; however, they
noted that 1 of the 8 treated de-
vices did have multiple breaks in the
carrier plates attributed to lasering
through the plates. As a result, pars
plana capsulotomy is a reasonable al-
ternative in these rare cases.

In terms of vitrector choice for
posterior capsulotomy, a 25-gauge
vitrector would be beneficial due to
its smaller outer diameter than a 20-
gauge vitrector as it covers less of the
telescope’s 2-mm posterior window
optical zone for visualization of the
opacification during capsulotomy. Vi-
sualization was a significant chal-
lenge owing to issues of retroillumi-
nation of the posterior capsule of an
eye implanted with this visual pros-
thesis (Figure 3). When the distal end
of the light pipe is outside the sur-
geon’s field of view (central 53°), light
is emitted as a glow at the level of the
posterior capsule. The effect of this
glow is similar to high-beam head-
lights in fog; it whites out the sur-
geon’s view and makes visualization
behind the telescope’s posterior win-
dow difficult (Figure 3). Further-
more, due to the optical properties of
the micro-optics, there may be re-
flections produced when the distal
end of the light pipe is located within
the 53° cone of view.

These challenges were intensi-
fied by the optical minification of in-

strumentation while looking the re-
verse way through the device, which
creates a longer focusing distance (vs
a single-plane device) due to the mi-
cro-optics. Manipulation of the de-
vice was used to obtain some better
visualization; however, due to the
challenges we have described, the
most practical method for pars plana
posterior capsulotomy involved a
manual touch and feel approach to
localize and approximate the poste-
rior surface of the device to make an
initial incision for the capsulotomy.
A light source outside the surgeon’s
field of view is advised (indirect il-
lumination) to illuminate the PCO
layer (capsule) and minimize reflec-
tions so that the initial incision can
be visualized via contrast differ-
ences. An illuminated pick was not
used for the initial opening because
itwouldcause toomuchglareand the
posterior capsule would not be visu-
alized.Also, ahighaspirationrateand
a slower cut rate were used to give
greater suction per unit cut.

The risk associated with this sur-
gical technique is potential damage
to the quartz glass cylinder or pos-
terior window of the telescope
prosthesis. The device can be ap-
proached with the 25-gauge vitrec-
tor from the posterior pole toward the
anterior segment as this avoids me-
chanical trauma to the side of the pos-
terior window where it joins the cyl-
inder. The surgeon’s approach must
be gentle because mechanical trauma
(bumping) is a risk to damaging the
device, which could lead to conden-
sation inside the device cylinder. In
addition, if a linear scratch incision
of the opacification is to be made on
the posterior window, it is preferred
at the center of the window, away
from the outside diameter that is
sealed to the tube of the cylinder. Fi-
nally, while the 25-gauge vitrector
had approximately double the vibra-
tion rate of the 20-gauge model, these
vibrations are not likely to damage the
device components and we were suc-
cessful in using a 25-gauge vitrector
directly on the posterior window to
perform the capsulotomy.

CONCLUSIONS

To our knowledge, this is the first and
only reported case of visually signifi-

Figure 1. Telescope prosthesis for end-stage
age-related macular degeneration secured in a
capsular bag. The optical portion of the
prosthesis is a quartz glass tube (3.6-mm
diameter, 4.4-mm length, 60 mg in aqueous)
housing wide-angle micro-optical elements.
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cant PCO in a patient with the tele-
scope prosthesis for end-stage age-
related macular degeneration (1 of
200 patients [�0.5%]). We deter-
mined and performed an effective
treatment for this condition. A pars
plana vitrectomy setup was used for
posterior capsulotomy—indirect il-
lumination (with the light source out-
side the surgeon’s field of view) was

used, and the posterior capsule was
engaged with a 25-gauge vitrector to
peel and cut the opacity.

The micro-optics of the device
and quartz glass composition can
present significant challenges ow-
ing to their refractive and material
properties. With the technique de-
scribed here, the end of the light
source should be kept out of the sur-

geon’s field of view to avoid reflec-
tions; because the PCO can cause
glare itself on illumination, a manual
feel for the posterior window for the
initial incision is recommended. In
terms of vitrector choice for poste-
rior capsulotomy, a 25-gauge vitrec-
tor is recommended owing to its
smaller outer diameter than a 20-
gauge vitrector as it covers less of the
2-mm optical zone on the posterior
window of the device for better vi-
sualization of the opacification dur-
ing capsulotomy. Although PCO is
a rare occurrence with the use of the
telescope prosthesis, it is very likely
that more of these devices will be im-
planted in the near future with the
increasingly aging population and
limited treatment efficacy or op-
tions for advanced forms of age-
related macular degeneration. The
surgical technique described here is
successful in managing PCO in these
patients.
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Figure 2. Fundus photograph through a telescope implant of a patient’s left eye with disciform scarring
due to choroidal neovascularization.
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Figure 3. A standard 3-port pars plana vitrectomy setup is used for posterior capsulotomy in an eye with
a telescope implant for end-stage age-related macular degeneration. Retroillumination is provided with
the distal end of the light pipe outside the surgeon’s field of view to minimize reflections. Light is emitted
as a glow at the level of the posterior capsule to facilitate performing an initial incision for the
capsulotomy. PCO indicates posterior capsule opacification.
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