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10 Reasons to Image
the Peripheral Retina

A look at what you might miss if you do not image the periphery.

BY SUNIL GUPTA, MD

uch of our work as retina specialists is
appropriately focused on the posterior
pole and protecting patients’ central
vision, but lately our clinical horizons have
broadened, particularly as the technological sophisti-
cation and practical utility of ultra-widefield (UWF)
retinal imaging have improved. A rapidly growing
body of research based on UWF imaging points to
the relevance of findings from the periphery for early
detection and management of macular disease, and to
the significance of the periphery as a principal locus of
the disease process and a viable target for treatment
in its own right." The ability to obtain—and then
readily share—multimodal, high-resolution digital
images of 200° (82%) of the retina in a single, non-
contact capture has changed the way we approach
everything from screening and diagnosis to treatment
planning and selection, and has even influenced the
definition and grading of retinal disease. Whether it
is the drusen and geographic atrophy associated with
age-related macular degeneration (AMD), the extent
and differentiation of choroidal melanomas and
nevi, or the neovascularization, exudates, and retinal
hemorrhages that help evaluate progression in dia-
betic retinopathy (DR), the retinal periphery contains
pathology that we cannot afford to miss.

TOP REASONS TO IMAGE THE PERIPHERAL RETINA
Following are 10 reasons why UWF retinal imaging has
helped move the periphery to the center of our attention.

1. Predicting Disease Progression in Diabetic Retinopathy
Results from a prospective 4-year study conducted
by researchers at the Joslin Diabetes Center showed
that the presence of predominantly peripheral lesions
is predictive of a 3-fold increased risk of DR progres-
sion and a nearly 5-fold increased risk of developing
proliferative DR.% Slightly more than half (51%) of

At a Glance

. Conventional imaging does not pick up all
potential retinal pathology.

- Peripheral lesions are predictive of increased
risk for disease progression in diabetic
retinopathy.

- Peripheral involvement is an important
component of posterior uveitis and vasculitis.

the patients who did not have proliferative disease
at baseline were observed to have predominantly
peripheral diabetic lesions, and 39% had DR progres-
sion, a finding that may help identify a subset of
patients at higher risk for progression.” Because these
lesions are outside the area of the retina that can

be visualized with traditional fundus photography,

it is important to use UWF imaging to examine the
periphery to accurately assess the severity of DR and
evaluate the likelihood of progression (Figure 1).

Figure 1. Ultra-widefield color image illustrating predominantly
peripheral lesions in a patient with proliferative DR.
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2. Revealing the True Extent of Nonperfusion
Associated With DR

More recently, the same group at the Joslin Diabetes
Center demonstrated that areas of peripheral nonper-
fusion identified on UWF fluorescein angiography are
highly correlated with the presence of predominantly
peripheral lesions and with increased risk for the pro-
gression of DR. This connection explains the increased
risk of progression associated with predominantly
peripheral lesions.

3. Insight Into Retinal Vein Occlusion and Its
Treatment Course

Peripheral nonperfusion identified with UWF
fluorescein angiography also has prognostic value in
retinal vein occlusion (RVO). A prospective study of
32 patients with RVO and recurrent macular edema
found that the extent of peripheral nonperfusion
fluctuates over time and is related to the degree of
macular edema.® The amount of ischemia at base-
line correlated with the magnitude of response to
treatment, both in reduction of macular edema and
improvement in visual acuity. The observation that
patients with greater amounts of peripheral nonper-
fusion were more likely to have larger improvements
in both macular thickness and visual acuity following
anti-VEGF therapy underscores the potential impor-
tance of peripheral findings for treatment planning
and disease management (Figure 2).

4. Imaging the Periphery Influences Management
Decisions in Uveitis

Studies have confirmed that UWF color and fluores-
cein angiography imaging reveal pathology associated

Figure 2. Optomap fluorescein angiography image of a
treated RVO showing peripheral nonperfusion.
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“The ability to compare and contrast
different channels improves diagnosis
and management, ... providing
complementary information useful
in differentiating choroidal nevi from
tumor, examining intrinsic tumor
vasculature, and assessing related
pathology.”

with noninfectious uveitis or vasculitis that would be
missed on standard fundus photography and fluorescein
angiography.”® The enhanced quality and resolution

of UWF images, even in the presence of vitreous haze,

is also an advantage. Investigators at the Wilmer Eye
Institute found that the addition of UWF fluorescein
angiography to clinical examination changed their man-
agement decisions for 48% of patients, compared with
changes made for 16% of patients based on standard
photography and examination.’

5. Conventional Imaging Does Not Pick Up on
Two-Thirds of Potential Retinal Pathology

It makes sense that, if we are imaging only part of the
retina, then we will not detect all of the pathology that
may be present. From holes, tears, and detachments
to choroidal melanomas and nevi, it is difficult to get a
complete picture—or in some cases see the pathology
at all—if we are examining only the central 60°. Clinical
data reviewed over 3 years of UWF imaging research
suggest that 66% of pathology occurs outside of the
field of view of standard fundus photography.’™ The
presence of this pathology and its margins are better
documented with UWF imaging.

For example, multimodal UWF permits evaluation
of vascular lesions as well as their associated pathology,
including exudative retinal changes, epiretinal mem-
branes, and retinal traction, and is useful in assessing
disease progression and treatment response.'" The ability
to compare and contrast different channels improves
diagnosis and management with, for example, red reflec-
tance, autofluorescence, and indocyanine green (ICG),
providing complementary information useful in differ-
entiating choroidal nevi from tumor, examining intrinsic
tumor vasculature, and assessing related pathology.’>'

6. A More Complete Picture of Retinal Changes
Associated With AMD
As in other retinal disorders, the pathologic changes
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Figure 3. Optomap autofluorescence image demonstrating
widespread peripheral changes associated with AMD.

associated with AMD are not confined to the posterior
pole. OPERA, a substudy of AREDS2, confirmed that
peripheral abnormalities are present on UWF color and
autofluorescence images in the vast majority of eyes

that have advanced to at least intermediate AMD."
Investigators identified drusen outside the posterior pole
in 97% of these patients and reticular pigmentary degen-
eration in 68% of patients.” How these common findings
relate to the potential for vision loss in AMD is not yet
understood, but peripheral involvement is an important
component of the disease process and may become
more relevant for patient management (Figure 3).

7. Comprehensive Evaluation of Peripheral Vascular
Abnormalities

For the detection and monitoring of disorders that
principally affect the retinal periphery, many of which
appear in infancy or childhood, UWF imaging is increas-
ingly indispensable. The use of UWF fluorescein angiog-
raphy enhances evaluation and can guide treatment of
peripheral arteriovenous abnormalities including rare
congenital disorders such as Coats disease and familial
exudative vitreoretinopathy,' retinal hemangiomas and
other vascular tumors, and retinopathy of prematurity.
Because the Optos UWF systems obtain a high-resolu-
tion digital angiogram of the retinal periphery in a sin-
gle, rapid, noncontact capture, they may be particularly
helpful for assessing babies or young children who are
difficult to image via conventional means.’®"

8. Availability of UWF ICG Angiography
Cross-registration of different UWF imaging modali-
ties provides the most comprehensive tool for evaluat-
ing peripheral retinal abnormalities. Optos added ICG
angiography to its California UWF device’s imaging suite
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Figure 4. Early phase ultra-widefield ICG image of a patient
with macular dystrophy.

of color, fluorescein angiography, and autofluorescence.
Supplementing other imaging modalities with 200° ICG
angiography may have particular clinical utility in uve-
itis, tumors, and diseases of the choroid. Several recent
publications have explored the clinical potential of UWF
ICG imaging in central serous chorioretinopathy and a
wide variety of other retinal conditions.'®" For example,
Klufas et al identified peripheral abnormalities on UWF
ICG in a large proportion of cases, including in 59.4% of
eyes with uveitis and 80% of eyes with AMD, suggesting
that this modality may be broadly applicable in clinical
practice (Figure 4)."

9. A Potential Window Into Systemic Diseases
Correlations between retinal pathology and the risk
for development or progression of systemic diseases are

now being established, but the ability to examine the
retinal vasculature in high resolution with multimodal
UWEF imaging will certainly propel this compelling area
of investigation forward. A number of studies, includ-
ing the Beaver Dam Eye Study, the Blue Mountains Eye
Study, and the Atherosclerosis Risk in Communities
Study, have demonstrated modest to strong associa-
tions between retinal vascular signs and cardiovascular
disease, particularly heart failure and stroke. 2022

Optos is participating in several studies of the
retinal signs of systemic disease that incorporate UWF
imaging to identify cardiovascular biomarker risk
factors, evaluate multiple sclerosis, and better char-
acterize the impact of aging on the retina. While we
are already employing UWF imaging to help identify
and manage the retinal manifestations of a variety of
other systemic diseases ranging from diabetes to lupus
and sickle cell anemia, the prognostic value of periph-
eral retinal findings for overall disease course must
be established. The broad potential of this approach,
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A NEW PICTURE OF THE NORMAL

RETINAL PERIPHERY

An important anatomic foundation for the clinical
application of UWF retinal imaging has now been
established. A recent study of individuals with no
history of ocular disease determined the features
of normal retinal vasculature and how much of the
retina is naturally perfused using clinical examination,
OCT, and multimodal UWF imaging." The findings
suggest that the normal peripheral vasculature visu-
alized with UWF fluorescein angiography extends
approximately 17 mm to 22 mm from the optic
nerve head, with greater distance temporally than
nasally, and that 961.78 mm? of the retina is naturally
perfused. These new data provide a baseline for deter-
mining the impact of vascular diseases on the retina.

1. Sadda S, Sagong M, van Hemert J, et al. Ultra-widefield imaging of the peripheral retinal vasculature in
normal subjects. Paper presented at: 15th Euretina Congress; September 17-20, 2015; Nice, France.

however, is suggested by preliminary research that has
examined the correlation between subretinal drusen
and worsening mental status in patients with mild to
moderate Alzheimer disease.?

10. A Guideline for Treatment

We often think of UWF retinal imaging in the context
of diagnosis and monitoring, but the full clinical poten-
tial of the technology lies in its expanded use in treat-
ment planning, targeting, and assessment. Once treat-
ment has been initiated, UWF imaging can help gauge
the benefit of anti-VEGF therapy for DR, particularly its
ability to slow progression to proliferative disease.

In one prospective, proof-of-concept pilot study in
diabetic macular edema (DME), the combination of
anti-VEGF treatment with panretinal photocoagulation
targeted to areas of nonperfusion identified with UWF
fluorescein angiography appeared effective in improving
or resolving diffuse DME, improving or maintaining visual
acuity, and reducing the frequency of intravitreal injec-
tions.24 Ultimately, the ability to intervene earlier and limit
the extent of peripheral laser may give us the opportunity
to improve the quality of our patients’ functionality, par-
ticularly with regard to their peripheral and night vision.

CONCLUSION

As more novel treatment options and approaches for
retinal disease become available, and our understand-
ing of the prognostic value of peripheral pathology for
both ophthalmic and systemic disease improves, the
clinical rationale for incorporating multimodal UWF
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retinal imaging into screening, diagnosis, monitoring,
and management will continue to expand. UWF retinal
imaging will likely play an increasingly central role in
our daily clinical practice, ensuring that we do not miss
critical signs in the retinal periphery.
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