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Age-related macular degeneration is the leading cause of blindness in the USA. For the 
1.8 million patients in the most advanced stages, there are currently no available 
treatments to improve vision. A visual prosthetic device that provides one eye with an 
enlarged retinal image of the central visual field has been developed with the goal of 
improving central vision in patients with bilateral end-stage macular degeneration. The 
other eye is left unimplanted to provide peripheral vision. This device is designed for 
implantation in the posterior chamber of the eye during an outpatient surgical procedure. 
In US Food and Drug Administration clinical trials, 72% of patients experienced an 
improvement in their level of visual impairment (profound or severe, to severe or 
moderate). This was accompanied by a clinically significant improvement in quality of life.
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As the leading cause of legal blindness in the
USA, age-related macular degeneration
(AMD) has a considerable impact on public
health [1]. Advanced AMD, defined as chor-
oidal neovascularization (CNV) or geo-
graphic atrophy, that results in scarring or
visual loss in the central visual field, afflicts
1.8 million people [2,3], with thousands more
diagnosed each year. It is typically a bilateral
disease, although the two eyes may be
affected at differing rates of severity and pro-
gression (TABLE 1). Approximately half of the
individuals who currently have advanced
AMD are affected in both eyes [4]. Risk fac-
tors for the disease include age, smoking,
race, gender and obesity, and may include
dietary factors such as low intake of anti-
oxidants, low serum levels of omega-3 long-
chain polyunsaturated fatty acids or high
intake of saturated fats and cholesterol [5,6].

There are two forms of AMD, both of
which involve deterioration of the macula,
resulting in loss of sharp central vision. The
‘dry’ form of macular degeneration is charac-
terized by deposits of yellowish material
known as drusen under the pigment epithe-
lial layer of the central retinal zone and, at its
worst, geographic atrophy. This form

accounts for approximately 90% of those
with AMD. Dry AMD has no sudden, severe
onset, and generally progresses slowly, but
when advanced, it decreases the patient’s
capacity for visual tasks. Most cases of severe
visual impairment due to dry AMD are
associated with geographic atrophy [7].

‘Wet’, or exudative AMD, is characterized
by CNV, the growth of abnormal new blood
vessels under the retina that leak fluid and
blood. CNV often results in untreatable disci-
form scarring, with severe vision loss. The wet
form of AMD affects only 10% of those with
the disease, and accounts for the majority of
cases of severe to profound vision loss.

The advanced stages of AMD, either due to
CNV or geographic atrophy, are considered
end stage when they result in bilateral,
untreatable macular scars causing central
scotomata (blind spots) and associated mod-
erate to profound visual impairment that
limits a patient’s ability to engage in daily
activities that require good central vision,
such as recognizing facial features, driving,
watching television and reading. Advanced
AMD, especially when it is bilateral, is also
associated with legal blindness, elevated risk
of depression, reduced independence,
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increased risk of accidents and a significant decrease in quality
of life [8–10]. There are no available medical treatments for
end-stage AMD.

While the precise etiology of AMD remains unclear, many
of the proteins thought to play a role in the AMD-related
neovascular response are responsive to oxygen levels in the
eye. Vascular endothelial growth factor (VEGF), a naturally
occurring large lipoprotein molecule, has been particularly
implicated as a key mediator of the pathologic processes in
AMD, diabetic retinopathy and other vision-destroying
diseases [11,12].

Current treatments for age-related macular degeneration
Many patients with AMD are not aware they have it, and
may not be evaluated by an eye care professional until vision
loss has already occurred. Additionally, many dry AMD
patients at high risk for progression to the wet form are not
followed as frequently as ophthalmologists would
recommend for effective treatment.

Treatments for dry AMD have primarily targeted those
patients at high risk of progressing to the wet form. Prophyl-
actic diode or argon laser photocoagulation of eyes with mul-
tiple drusen is currently being evaluated, with results
expected in the next 1–2 years.

A large clinical trial, the Age Related Eye Disease Study
(AREDS), investigated the effects of antioxidants and zinc
on dry AMD [13]. The average follow-up was 6.3 years; most
subjects have been followed for more than 10 years. AREDS
demonstrated that patients with high-risk nonexudative
AMD benefited from supplements containing high-dose
antioxidants (500 mg of vitamin C, 400 international units
[IU] of vitamin E and 15 mg of β-carotene) and zinc
(80 mg). Rates of visual loss and development of wet AMD
were reduced by approximately 20–25% when this regimen
was taken for extended periods of time.

Treatment options for wet AMD have been limited. Most
approaches have been able to slow progression, at best, rather
than actually restore vision lost to the disease. The conven-
tional treatment of wet macular degeneration has been

photocoagulation of the choroidal neovascular complexes
using high-intensity laser energy. This leads to permanent
scarring of the treated area, which often involves the central
fovea and therefore, results in immediate vision loss.

A newer treatment is photodynamic therapy (PDT), which
involves the injection of a photosensitizing dye that preferentially
binds to the target tissue, allowing it to be destroyed by very low-
intensity laser energy. PDT has proven to be effective in reducing
the rate of visual loss in patients with primarily classic CNV
membranes, but is less effective against the occult lesions that
make up the vast majority of exudative AMD lesions [14].
Furthermore, reducing the rate of visual loss with PDT has not
been demonstrated to improve patients’ quality of life.

Other treatment options include transpupillary thermo-
therapy (TTT), diode laser feeder-vessel techniques, retinal
translocation surgery and antiangiogenic biopharmaceuticals,
the first of which (pegaptanib sodium, Macugen®,
Pfizer/Eyetech) was recently approved by the US Food and
Drug Administration (FDA) [15]. Since approval, it has come
to be considered by many as the primary therapy for all
forms of exudative AMD, especially in the treatment of
occult lesions. Macugen is a highly selective aptamer that
binds to and inhibits VEGF-165. It is administered through
intravitreal injection. In FDA clinical trials, 70% of patients
on the 0.3-mg dose of the drug met the definition of stability
(<15 letters lost) at 54 weeks, compared with 55% of the
sham injection control group. In total, 6% gained three lines
of vision; 22% gained at least one line of vision and another
11% were stable, with no gain or loss in vision.

Other anti-VEGF compounds under investigation include
Retaane® (anecortave acetate, Alcon) and Lucentis® (ranibi-
zumab, Genentech). Additional antiangiogenic and gene ther-
apy drugs, as well as combinations of various laser and drug
treatments, are also under investigation. Due to the limited
ability of treatments to improve or restore vision, the FDA
has requested that the primary end point for success in trials
of these AMD treatments be ‘stabilization’, or the proportion
of patients with a loss of less than 15 letters or three lines of
visual acuity.

Table 1. Estimated prevalence of age-related macular degeneration in individuals aged 55 and older [3]. 

AMD stage/type Non-Hispanic whites Non-Hispanic blacks Hispanics Others Total

Advanced*

All 1,662,000 84,000 59,000 42,000 1,847,000

Neovascular 900,000 63,000 35,000 25,000 1,023,000

Geographic atrophy 762,000 21,000 24,000 17,000 824,000

Intermediate

All 5,735,000 417,000 305,000 216,000 6,673,000

*According to Wang and colleagues, approximately 57% of advanced AMD cases are bilateral. Bilateral disease is most likely with geographic atrophy in older individuals 
and in females [4].  
AMD: Age-related macular degeneration.
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For the many patients who have failed previous treatment
for wet AMD, or who have responded well to treatment, but
have resulting scotomata and severe visual impairment (20
out of 200 or worse) from the initial damage, there are no
medical treatments. Previously, the only option for such
patients has been magnifying glasses or an external handheld,
or spectacle-mounted telescope. These devices are cumber-
some, cosmetically unappealing and provide a very restricted
field of low-quality vision. A recent review by the Veterans
Administration of optical appliances for visual rehabilitation
demonstrated the paucity of high-quality evidence regarding
the utility and provision of such appliances. The authors
noted that even the better trials conducted to date had read-
ing tasks at various distances as their end point in a controlled
indoor setting, which does not take into account the clinically
relevant impact of intervention on the social and emotional
aspects of a patient’s quality of life [16].

In addition, the vestibular ocular reflex conflict caused by
the need to scan using head movement rather than natural eye
movement may lead to nausea that further reduces patient
tolerance of these low-vision appliances. Retinal-based pros-
thetic implants have been proposed, but clinical development
efforts have focused on blindness due to retinitis pigmentosa,
rather than macular degeneration [17].

A visual prosthetic device that provides the eye with an
enlarged retinal image of the central visual field has been
developed with the goal of improving central vision in one eye
of patients with moderate to profound visual impairment
from bilateral, untreatable advanced AMD (end-stage AMD).
The Implantable Miniature Telescope (IMT™, Isaac Lips-
hitz, Vision Care Ophthalmic Technologies) is designed for
implantation in the posterior chamber of the eye during an
outpatient surgical procedure.

Device design & function
The AMD optical visual prosthesis incorporates ultra-
precision wide-angle micro-optics that, together with the
cornea, functions as a fixed focus telephoto system (FIGURE 1).
The quartz cylinder housing the micro-optics is 3.6 mm in
diameter and 4.4 mm in length, and is embedded in a rigid
polymethylmethacrylate carrier apparatus with haptic exten-
sions measuring 13.5 mm in diameter. Optimal uncorrected
focusing distance is set at 1.2–6.0 m. Light transmitted
through the device passes through the elements of the system
in the following order: object in central visual field > cornea
> anterior window > refractive air space > anterior high-plus
microlens > refractive air space > posterior high-minus mic-
rolens > refractive air space > posterior window > retina
(FIGURE 2). In so doing, it creates a telephoto effect on the
retina, with the resultant central image rendered over 55° of
the retina, versus the 5° image focused onto the
dysfunctional macula by the natural crystalline lens.

With the enlarged image projected onto the retina, the size
of the patient’s scotoma is reduced relative to the objects in
the patient’s central field of vision. This is achieved while

producing a relatively wide 20–24° field of view. There are
several key features to note with this design. First, the combi-
nation of the scotoma reduction in a relatively large field of
view is designed to allow the patient to see more visual infor-
mation in the central field (FIGURE 3). Second, the permanent
intraocular placement allows participation in functional
activities that are dynamic (preparing a meal), as well as static
(recognizing a friend). Third, although the focusing distance
is set for intermediate activities, the device allows for both
distance and near vision with spectacle correction.

The prosthesis is designed to be implanted in one eye of
patients with bilateral, untreatable AMD or end-stage AMD,
to improve central vision. The unimplanted fellow eye
provides peripheral vision for orientation and mobility. 

To obtain stable fixation in the eye and correct alignment
to achieve the desired retinal image of the central visual field,
this AMD visual prosthesis is implanted in the posterior
chamber of the eye (FIGURE 4). The dimensions of the device
make implantation a uniquely challenging procedure, as the
4.4-mm anterior-window-to-posterior-window length must
fit through a curvilinear incision made in the limbal or
scleral aspect of the front of the eye. Furthermore, the device
must be securely positioned within the capsular bag. To
achieve this placement, the patient’s crystalline lens must be
first removed to create room for the device. Due to optical
considerations, the AMD visual prosthesis cannot be used in
conjunction with the natural lens or an intraocular lens
(IOL). The lens extraction is performed using extracapsular
cataract extraction techniques with phacoemulsification. A
large 7-mm capsulorhexis is made to allow eventual
placement of the AMD visual prosthesis.

After the capsular bag has been evacuated of lens material,
the implantation begins with a large 10–12-mm incision to
accommodate the insertion of the telescope cylinder and carrier
apparatus. This size of incision is required to decrease the risk

Figure 1. The age-related macular degeneration visual prosthesis is an 
implantable optical device, composed of quartz glass wide-angle 
micro-optics that, together with the cornea, functions as a fixed focus 
telephoto system. 
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of surgical trauma to the cornea, which may occur from contact
of the telescope cylinder with the endothelium during inser-
tion. Correct use of multiple ocular viscoelastic devices is neces-
sary to protect the corneal endothelium and maintain the
anterior chamber during implantation. Correct wound
construction is also essential to aid in wound alignment and to
reduce surgically induced astigmatism. The miniature telescope
is then implanted in the capsular bag and secured in place with
the haptics extending from the carrier plate.

Several factors are critical for success of the implantation
procedure, including avoidance of damage to the quartz glass
telescope, staying clear of the corneal endothelium with a
downward posterior pressure technique and securing the stiff

carrier apparatus in the capsular bag with correct orientation.
Wound closure usually requires six to eight sutures. A
3-month postoperative regimen of steroids and anti-
inflammatory medications is required, along with cycloplegic
drops during the first 3–4 postoperative weeks. Although the
types of incisions involved in this procedure are nonstandard,
anterior segment surgeons experienced with extracapsular
cataract techniques will have some experience with such
wounds. However, placement of the device with its unique geo-
metric qualities demands a novel protocol requiring correct
surgical technique for safety and successful visual outcomes.

If approved, this AMD visual prosthesis will require a
coordinated and multidisciplinary model of medical care.
Retina specialists with access to late-stage AMD patients will
likely make the initial determination of candidacy by medical
examination and fluorescein angiography, and then make a
referral to an anterior segment surgeon for diagnostic screen-
ing tests for the surgical implantation (e.g., specular micros-
copy or A-scan). In addition, a visual rehabilitation specialist
must be part of the team to ensure that patients, once
implanted, can learn to effectively utilize their visual func-
tion for performance in activities of daily living (ADL).
Activities generally include those necessary for self-care, com-
munity and social integration, hobbies, reading and finance
management. In clinical trials of the device, six visual reha-
bilitation visits were required during the first 3 months
following surgery.

Clinical trials
Phase I
Results from a Phase I trial demonstrated initial safety and
efficacy in a limited number of patients [18]. Fourteen
patients aged 60 years or older with bilateral geographic

Figure 3. (A) Preoperative scotoma measured by AutoPlot (Bausch & Lomb) shows a large blind spot (gray) in the central visual field of a patient with end-stage 
AMD. Image courtesy of Eli Peli. (B) Simulation of what an end-stage AMD patient with such a scotoma might see. (C) Measurement taken at 3 months 
postoperatively shows the relative reduction of the scotoma or blind spot (red) in the enlarged central visual field (horizontal lines). 
AMD: Age-related macular degeneration; B&L: Bausch & Lomb; VF: Visual field.
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Figure 2. Light transmitted from an object in the central visual field is 
transmitted through the cornea, the anterior window of the device, 
refractive air space, the anterior high-plus micro-optic, more refractive 
air space, the posterior high-minus micro-optic, more refractive air 
space, and finally, the posterior window to render a telephoto image 
over 55° of the retina. 
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atrophy or disciform scar AMD, cataract and best corrected
visual acuity (BCVA) between 20/80 and 20/400 had the
device implanted in one eye. At 12 months, ten (77%) of 13
patients gained two or more lines of near or distance BCVA,
and eight (62%) gained three or more lines. ADL test scores
improved in the majority of patients. Mean endothelial cell
density decreased by 13%. All adverse events resolved
without sequelae.

This was followed by a multicenter FDA Phase II/III study
in which 206 eyes were successfully implanted with the
device. Currently, 6-month data are available, with
12-month data soon to be released.

Phase II/III enrollment & baseline characteristics
To be enrolled in the study, patients were required to have
bilateral, stable macular disease and cataract. Preoperative
best corrected distance vision had to be between 20/80 and
20/800, with a minimum five-letter improvement on the vis-
ual acuity chart using an external telescope. Patients with any
active CNV or treatment of active CNV within the preceding

6 months were excluded, as was anyone with a history of
intraocular or corneal surgery in the study eye, or any pathol-
ogy that might compromise peripheral vision in the fellow
eye (TABLE 2).

Patients were enrolled at 28 investigational sites. Two
models, 2.2× and 3.0×, differing only in magnification (iden-
tical external dimensions and weight) were implanted. Data
for both models were combined.

A total of 217 patients were enrolled. Of these, 11 pro-
cedures were aborted due to intraoperative posterior capsule
rupture (eight), intraoperative choroidal hemorrhage (two)
or suspected choroidal hemorrhage (one), leaving a study
population of 206 eyes.

Two successfully implanted patients required device
removal within 1 month after surgery. In these two cases,
condensation was noted inside the telescope cylinder within
days after implantation, most likely due to mechanical
trauma to the device before or during the procedure. The
devices were explanted and replaced with IOLs. Both of these
patients had stable vision compared with baseline.

The mean age of enrolled patients was 75.6 years. Overall,
patients presented with severe bilateral visual impairment
(mean preoperative distance visual acuity of 20/316; near
acuity of 20/262 at 16 inches and 20/315 at 8 inches) and
reported high visual disability (National Eye Institute Visual
Functioning Questionnaire [NEIVFQ]-25 mean composite
score of 44/100). A total of 49% of study eyes had disciform
scarring due to CNV, 43% had geographic atrophy and the
rest had mixed pathology. Mean endothelial cell count was
2492 cells/mm2.

Three patients died of causes unrelated to the device and
one patient was discontinued prior to the 6-month visit.
Thus, 202 eyes (98.1%) were available for analysis at
6 months.

Efficacy
The primary efficacy end point required by the FDA proto-
col was to achieve greater than or equal to 50% of patients
gaining two or more lines of either near or distance visual
acuity at 12 months. At the 6-month mark, this end point
was achieved in 89% of patients, with the vast majority
(79%) gaining three or more lines (FIGURE 5).

Figure 4. Seen in a slit lamp photo, the age-related macular 
degeneration visual prosthesis is implanted in the posterior chamber of 
the eye. Photo taken by James P Gilman, CRA.

Table 2. Inclusion and exclusion criteria for Phase II/III clinical trial of the implantable miniature telescope, IMT™. 

Inclusion criteria Exclusion criteria

Bilateral, stable macular disease Active CNV or treatment of active CNV within the preceding 6 months

Cataract History of intraocular or corneal surgery in study eye

Distance BCVA 20/80 – 20/800 Pathology that compromises peripheral vision in fellow eye

Minimum five-letter improvement in visual acuity using an 
external telescope

BCVA: Best corrected visual acuity; CNV: Choroidal neovascularization.



Chun, Heier & Raizman

662 Expert Rev. Med. Devices 2(6), (2005)

The proportion of patients with improved or stable (less
than one line loss or better) best corrected distance visual
acuity (BCDVA) was 97.6%. Of these, 78% had an improve-
ment of greater than or equal to two lines and 64% had
greater than or equal to three lines. Best corrected near visual
acuity (BCNVA) improved or remained stable in 94.5% of
subjects. Of these, 79% experienced a gain of greater than or
equal to two lines and 66% gained greater than or equal to
three lines. The majority of patients had at least a two-line
improvement in both BCDVA and BCNVA. There were no
significant differences based on lesion or pathology type. Both
device models showed statistically significant improvement in
BCDVA and BCNVA compared with fellow eyes.

A secondary end point was improvement in quality-of-life
outcomes, demonstrated by the NEIVFQ-25 questionnaire
and the ADL scale. The NEIVFQ is considered the gold
standard quality-of-life measure for ophthalmic
interventions [19,20]. The ADL scale is a version of the activi-
ties of daily vision scale [21] that has been modified to apply to
a population with bilateral central vision loss (e.g., excludes
driving and detailed vision questions). Baseline scores on the
NEI-VFQ quality-of-life questionnaire were very low, at
44/100. At 6 months, there was a substantial overall improve-
ment of seven points to 51/100, with increases of six to 16
points on relevant subscales of the questionnaire. A five-point
improvement in the VFQ-25 score or the individual subscales
is considered clinically meaningful [22]. Functional improve-
ments were also reflected in gains on the ADL, with statisti-
cally significant increases in all six subscales that cover static
and dynamic tasks at various focusing distances.

Preliminary analysis of as yet unpublished 12-month data
from this trial indicates that BCVA and quality-of-life
improvements remain stable for 12 months. In addition,
when patients’ study eyes were classified by level of visual
impairment (moderate, severe or profound) at baseline and at
12 months, 72% improved by one or more levels of visual
impairment during the trial (FIGURES 6 & 7). For example, the

percentage deemed severely impaired dropped from 57.6% at
baseline to 35.4% at 1 year, while the percentage deemed
profoundly impaired dropped from 32.7 to 2.6%.

Safety
Safety end points in the FDA study protocol include

endothelial cell density and preservation of baseline vision,
with subjects to be followed for 24 months. The investiga-
tors’ goal was to have mean endothelial cell loss due to surgi-
cal trauma less than or equal to 17%. At 6 months, mean
endothelial cell loss was 22%. This rate tended to improve
with experience; surgeons generally had greater cell loss with
their first three cases. There were no incidents of corneal
decompensation over 6 months.

Postoperative anterior segment complications included
transient elevated intraocular pressure (IOP) and corneal
edema in the first month postoperatively, both of which were
manageable. At 6 months, adverse anterior segment events
included distorted pupil (2.5%), inflammatory deposits
(8.9%) and posterior synechiae (3.5%).

There were no retinal adverse events or complications
occurring with a frequency of more than 1% (transient
cystoid macular edema, vitreous flare and vitreous hemor-
rhage each occurred in one or two patients). One recurrence
of CNV in an implanted eye was seen 6 months post-
operatively and was successfully treated with argon laser
photocoagulation through the optical portion of the device
[UNPUBLISHED OBSERVATIONS]. Preliminary analysis of safety
data at 12 months show similar results.

Conclusion
This study demonstrates that patients implanted with the
prosthetic device experience clinically and statistically signifi-
cant gains in visual acuity and quality of life at 6 months.

Figure 5. At 6 months, the FDA clinical trial end point of at least 50% 
of patients gaining greater than or equal to two lines of either near or 
distance visual acuity was exceeded, with 88.6% of patients gaining 
greater than or equal to two lines and the vast majority (79%) gaining 
greater than or equal to three lines. 
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Almost 90% gained two or more lines of BCDVA or BCNVA,
and more than half gained three lines or more at both distances.
There were few complications in the study, and the device
appeared to be well tolerated over time. Subjects made impor-
tant gains in the level of visual impairment in their implanted
eyes, with almost none classified as profoundly impaired at
1 year, compared with 32.7% at baseline. Significant improve-
ments in quality of life were recorded. The results from the val-
idated NEIVFQ-25 suggest that not only can patients see bet-
ter, but they are less worried about, or frustrated with their
vision, and less limited in daily activities.

Patient selection and vision rehabilitation are important.
Surgical success is dependent upon technique and requires con-
siderably more skill and time than a postcataract IOL implanta-
tion. It is particularly important that surgeons avoid corneal
touch during implantation of this large prosthetic device to
minimize endothelial cell loss. Even though endothelial cell loss

was greater than targeted, overall corneal health remained good,
with mean cell counts in acceptable ranges. The rewards of
improved vision and quality of life may justify the risk of cell
loss in appropriately selected patients. Early postoperative com-
plications are manageable and safe explantation is possible.
With the advent of injectable antineovascularization pharmaco-
therapies, any recurrence of CNV in an eye implanted with the
AMD visual prosthesis could potentially receive an intravitreal
injection for medical management.

Expert commentary
Although new pharmacotherapy endeavors in the field of
macular degeneration are exciting, there have been no viable
options for patients who have already failed treatment or have
been successfully treated with resulting scotomata. This
device presents a subgroup of AMD patients with a unique
opportunity for improved visual acuity and quality of life.
While low vision therapies benefit some of these patients, the
prosthesis offers the potential for greater benefit that is always
available and independent of external devices. Most patients
experience an improvement in their level of visual impairment,
which results in significant improvement in performance of
daily activities.

Appropriate patient selection and establishment of realistic
expectations is important for patient satisfaction with the pro-
cedure and willingness to commit to the visual rehabilitation
that is critical to a successful outcome. Among the questions
still to be resolved, if possible, is whether a given size or loca-
tion of a preoperative lesion or scotoma can predict success.
This may be challenging, as lesion and nonlesion areas seen
on fundus photos may not be indicative of scotomatous areas,
although macular perimetry may be helpful [23].

One-year safety data will clarify whether endothlelial cell
loss stabilizes over time. Traumatic endothelial cell loss
remains a concern; however, it appears to represent an accept-
able risk for patients with this level of visual impairment.
Additionally, surgeons demonstrated that as they gain experi-
ence implanting the device, there is less endothelial cell loss
due to corneal touch after their first few cases. Future retinal

Figure 7. Postoperative classification of visual impairment International 
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-
CM) in study eyes at 12 months. 
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Key issues

• For the many patients with bilateral macular scarring accompanied by moderate to profound visual impairment (end-stage age-
related macular degeneration [AMD]) as a result of advanced dry or wet AMD, there are no medical treatments currently available. 
Given the prevalence of AMD and demographic trends that point to increasing numbers of patients with the disease, this presents a 
significant public health concern.

• The Implantable Miniature Telescope (IMT™, Isaac Lipshitz, Vision Care Ophthalmic Technologies) is an optical AMD visual prosthetic 
device incorporating multiple ultraprecision quartz wide-angle micro-optics that, together with the cornea, functions as a fixed 
focus telephoto system. An enlarged image of the patient’s central visual field is projected onto the retina, reducing the size of the 
scotoma relative to the objects in the central field of vision, while providing a relatively wide 20–24° field of view.

• Patients implanted with the prosthetic device experienced clinically and statistically significant gains in visual acuity and quality of 
life at 6 months. Nearly 90% gained two or more lines of best corrected near or distance visual acuity. The device was generally safe 
and well tolerated, and surgical technique is being refined. Significant improvements in quality of life were recorded.
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concerns include retinal detachment and recurrent exudative
disease, although newly approved injectable therapies are now
available for treatment of the latter postimplantation of the
AMD prosthetic device.

Five-year view
The move from broad destruction of AMD lesions to selective
VEGF inhibition represents a move in the right direction. As
researchers hone in on the pathophysiology of macular degen-
eration and the exact mechanisms of action of various thera-
pies, efficacy is almost certain to improve. As this occurs, one
might assume that fewer patients will reach the end stages of
AMD and, therefore, that fewer will need this AMD visual

prosthetic device. However, for the foreseeable future and
certainly over the next 5 years, there will still be many AMD
patients who can benefit from this device if it is approved by
the FDA. In fact, it is possible that with better early interven-
tions for wet AMD, scotomata resulting from disciform scars
might be smaller in size, giving future candidates for this
device an even better chance of a higher level of visual func-
tioning. Other visual prostheses, such as subretinal and epiret-
inal implants, are on the horizon, but clinical development
for AMD has not yet begun. The device described here may
hold an important role over the next 10 years or more in the
treatment of the growing visual disability associated with
end-stage AMD.
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