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DIAGNOSING AND MONITORING

GLAUCOMA WITH

TELEOPHTHALMOLOGY

This technology enables patients to play an active role in their care and promotes a team-based

approach to disease management.
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elemedicine is a rapidly evolving facet of modern medi-
cine. Providing quality care to the growing and aging
population will require easy access to doctors and
technology. However, in an age of excessive health care
spending, a patient’s ability to be seen by a physician is often
hindered by logistic and financial barriers. Telemedicine
provides remote access to physicians, potentially improving
efficiency, increasing understanding of disease, and minimiz-
ing unnecessary costs to the health care system.
Ophthalmology is an ideal arena for the implementation of
telemedicine because of its technology-driven diagnostics and
therapeutics. Glaucoma, a disease whose mainstay treatment is
IOP control, is often diagnosed at late stages due to the some-
times imperceptible structural changes noted with technology
available in a tertiary care setting." However, the key metrics for
diagnosis and progression—IOP, OCT imaging, and visual field
testing—can now be performed using portable devices, some-
times by patients themselves in the comfort of their homes.

10P MEASUREMENTS

Currently, the gold standard for IOP measurement is
Goldmann applanation tonometry performed in an office set-
ting. Portable IOP-monitoring devices such as the Icare tonom-
eter (Icare USA) offer at-home pressure readings that can be
shared with a provider remotely. The ability to monitor diurnal
variations in IOP can help assess the need for and effective-
ness of treatment. Wireless, implantable IOP sensors are also
being developed for continuous IOP monitoring, such as the
EyeMate System (Implandata Ophthalmic Products).

Smart contact lenses that can directly record IOP are also
in development. The Triggerfish (Sensimed) is a contact lens
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with an embedded sensor that can detect changes in corneal
curvature. Although this device does not directly measure IOP,
it brings us one step closer to the goal of continuous IOP moni-
toring, These devices provide more than a single data point of
information throughout the day and allow the patient to play
a crucial role in his or her glaucoma care. This collaboration
between doctor and patient improves compliance and encour-
ages patients to invest in their care.

OPTIC DISC EVALUATION
In glaucoma evaluations, the optic disc is examined using
direct photography and ultrasound technology. Mobile phones

AT A GLANCE

» By providing home and remote testing capabilities,
advances in teleophthalmology will allow patients
to play a more integral role in their glaucoma care.

» With teleophthalmology, the reduction in office
visits and time spent in the doctor’s office will
relieve burdens on health care spending and
on patients.

» Itisimportant to address glaucoma with a
team-based approach that includes the patient,
technician, and physician.

—

ST 2

MARCH/APRIL 2019 | GLAUCOMA TODAY 51

4/3/19 9:44AM‘ ‘



IMAGING AND DIAGNOSTICS

are now capable of taking high-reso-
lution fundus and optic nerve photo-
graphs using adapters such as the iEx-
aminer (Welch Allyn), the iNview (Volk),
and the D-EYE (D-EYE).

OCT is a noninvasive imaging
modality used to assess optic nerve
fiber layer damage. With OCT imaging,
early structural glaucoma damage can
be detected before perimetric defects
are noted. This technology can now be
incorporated into teleophthalmology
practices via handheld, portable OCT
scanners.’

The iScan OCT (Optovue) has a com-
pact design that is an efficient use of
space and time for the patient and the
doctor. The Envisu C2300 (Bioptigen) is
a handheld OCT system approved by
the FDA for aiding in the diagnosis of
eye disease. As mobile phone and tablet
technologies progress, a push for applica-
tions that incorporate scanning devices
offers the possibility of even easier and
more widespread screening.

VISUAL FIELD TESTING

Visual field testing is another crucial
element of glaucoma diagnosis. Static
automated perimetry such as the
Humpbhrey Visual Field Analyzer (Carl
Zeiss Meditec) is generally performed
in an office setting, largely due to the
high cost of the machines and the need
for environmental control during test-
ing. However, computer software and
sophisticated virtual reality (VR) tools
have introduced the prospect of home
perimetry. A benefit to the VR model is
the creation of a suitably dark environ-
ment for testing.

IbisVision developed a perimetry
system called the RingOfSight, which
can be performed remotely or at home
by patients with a tablet, TV screen,
and the appropriate software. Another
advance in perimetry comes from
CREWT Medical Systems, a company
that developed a head-mounted device
that can conduct a standard perimetry
test.> Software such as Vivid Vision
Perimetry (Vivid Vision; see Watch It
Now) can be used with existing VR pro-

grams and do not require a computer;
therefore, it is even easier to perform
perimetry remotely and in a portable
fashion. Virtual Field has also presented
a VR platform that is capable of per-
forming standard 24-2 perimetry testing,
and the company is developing 10-2 and
frequency doubling tests as well.

MAXIMUM EFFICIENCY AND ACCURACY
It is important to keep in mind that,
in today’s world of “unlimited” data,
information fatigue and data overload
can lead to confounding results. Thus,
filtering data efficiently to substantially
benefit the patient is a focus of many
physicians involved with teleophthalmol-
ogy. The ability of artificial intelligence to
develop and recognize patterns, which
can aid in identifying abnormalities and/
or pathology based on preset param-
eters, will become increasingly necessary
to maximize efficiency and accuracy.
Several teleophthalmology prac-
tice models have been developed.
Application in primary care settings will
save time for patients by incorporating
ophthalmic care into general health
screenings. Ophthalmology practices
can introduce remote satellite offices,
practice extenders, or standalone
kiosks where patients can obtain test-
ing, such as OCT, visual field, and IOP
assessments. This information can be
reviewed by a trained ophthalmologist
at a later date and time, before a formal
evaluation is relayed to the patient. In
order to access the greater patient pop-
ulation, placement of remote diagnostic
testing devices in high traffic areas, such
as grocery markets, malls, or transit
hubs, may help in reaching the many
individuals who are undiagnosed due to
lack of access to care.

CONCLUSION

Teleophthalmology can cross geo-
graphic and financial barriers that limit
patient access to glaucoma care. This
technology promotes a comanagement
model between patient and doctor for
identifying, treating, and halting an often
silent yet potentially devastating disease.

Testing Visual
Fields Using
Virtual Reality

Glaucoma patients often report feeling
helpless in the management of their dis-
ease, at times using four to five different
ophthalmic drops throughout the day
without knowing the results or effective-
ness of their treatment. Home monitor-
ing would give patients an important
role in their care, and perhaps this
involvement could improve compliance.
The reduction in office visits and
time spent in the doctor’s office will
relieve a burden on health care spend-
ing as well as on our patients, who
may now spend hours in waiting
rooms. Patients can play an integral
role in their care with the help of tele-
ophthalmology. As our knowledge of
this complex disease grows, it will be
important to address glaucoma with
a team-based approach, including the
patient, technician, and physician. m
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