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I
maging plays a critical role in the diagnosis and manage-
ment of diabetic retinopathy (DR), and seven-standard-
field (7SF) imaging, which captures 90° of the retina with a 
montage of seven 30° images, has long been the standard.1 
Advances in imaging have led to ultra-widefield (UWF) 

imaging technology, which can capture a high-resolution 
view of the posterior pole and peripheral retina in a single 
image. Depending on the platform used, up to 200° of the 
retina can be captured in a single image (Table). 

UWF offers several advantages over 7SF: It allows clinicians 
to assess the retinal periphery for evidence of disease, and, in 
addition to color fundus photography, UWF platforms fea-
ture some combination of multimodal imaging, such as fluo-
rescein angiography (FA), indocyanine green angiography, 
and fundus autofluorescence. 

Because UWF technology collects data with a single cap-
ture and does not require dilation, patient discomfort is 

s

 �Use of ultra-widefield (UWF) imaging in patients 
with diabetic retinopathy (DR) allows clinicians to 
detect intraretinal microvascular abnormalities and 
capillary nonperfusion, aiding early DR diagnosis. 

s

 �UWF imaging allows clinicians to image up to 200° of 
retinal anatomy in one capture. 

s

 �Recent studies have demonstrated a twofold 
increase in the rate of DR diagnosis with UWF and 
found that peripheral lesions were associated with 
a fourfold increase in risk of disease progression in 
patients with nonproliferative DR. 

AT A GLANCE

TABLE. ULTRA-WIDEFIELD IMAGING PLATFORMS AND FEATURES

Technology Manufacturer Field of View Percentage of Retina** Imaging Modalities

Optomap Optos 200° 82% Color, FAF, FA, ICGA

Spectralis Heidelberg 150°* 63% FA, ICGA

Clarus Zeiss 133° 55% Color, FAF, FA, ICGA

RetCam Natus 130° 54% Color, FA, ICGA

*Requires an optional add-on widefield angiography module.  
**Based on total perfused retinal area of 1,200 mm2.  

Abbreviations: FAF, fundus autofluorescence; FA, fluorescein angiography; ICGA, indocyanine green angiography.
Adapted from: Patel SN, Shi A, Wibbelsman TD, Klufas MA. Ultra-widefield retinal imaging: an update on recent advances. Ther Adv Ophthalmol. 
2020;12:2515841419899495.
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decreased and clinical efficiency is increased. In contrast, suc-
cessful montage imaging of the 7SF (or a larger montage that 
results in a widefield image) requires patients to be compli-
ant with multiple image captures and a skilled technician to 
edit the images into a single frame. 

	
 H O W U W F I M A G I N G A F F E C T S D R D I A G N O S I S 

Evidence of retinal capillary nonperfusion is a hallmark of 
DR. In some patients, atrophic retinal tissue falls within the 
area captured by the 7SF. In other patients, evidence of DR, 
including the presence of intraretinal microvascular abnor-
malities (IRMAs), is apparent only upon examination of the 

periphery (Figure 1). In these patients, UWF FA 
imaging can assist in early diagnosis of DR before 
the disease advances into the area captured by 
7SF imaging. 

Because it is difficult to predict which patients 
have peripheral ischemia, screening with UWF or 
UWF FA imaging is standard for most patients 
who present to my clinic with symptoms of DR or 
with long-standing diabetes, even if they have no 
visual complaints.

If I note IRMAs on UWF color imaging, I then 
consider performing UWF FA imaging (Figure 2), 
which helps me determine the severity of disease 
at diagnosis. The UWF FA is helpful in several 
ways: It establishes a baseline anatomy, it is useful 
as a teaching tool during patient education, and it 
helps me determine whether anti-VEGF therapy, 
laser photocoagulation, or observation may be the 
best course of treatment. 

Given the invasive nature of angiography, I 
perform this test only when necessary and rarely 

more than once per patient. In some cases, however, captur-
ing a second UWF FA image during the course of treatment 
is useful. For example, if a patient undergoing treatment for 
DR demonstrates evidence of continued leakage, UWF FA 
could reveal the source of that leakage, allowing me to adjust 
the treatment strategy.  

Educating patients who do not have significant visual dis-
ruption is challenging but critical. When I show a UWF image 
with evidence of peripheral involvement and explain that 
the diseased area is likely to expand if the condition worsens, 
patients tend to understand their prognosis better and are 
more motivated to control their disease. 

Figure 1. This UWF color fundus photograph of a patient with NPDR shows evidence of disease beyond the area 
seen in 7SF imaging. The white circles illustrate the area seen with 7SF imaging. 

Figure 2. These UWF FA images of a patient with DR show evidence of peripheral activity in the right (A) and left eyes (B).
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 U P D A T E S F R O M T H E L I T E R A T U R E 
Early diagnosis based on peripheral findings often allows 

more individualized treatment and monitoring, as just 
described. In addition, peripheral retinal findings can help 
to reveal risk of DR progression. Predominantly peripheral 
lesions in patients with DR have been linked with an increase 
in retinal nonperfusion area and worsening DR; they have 
also been associated with a more than fourfold increased risk 
of disease progression in 4 years in patients with nonprolif-
erative DR (NPDR).2,3 

Several peer-reviewed studies have documented substan-
tial agreement between findings from 7SF and UWF color 
imaging.2,4-6 These studies also found that 41% of imaged 
eyes had predominantly peripheral DR and that 11% were 
judged to have more severe disease when peripheral findings 
were considered.2,5,6 

Additionally, a study comparing UWF FA and 7SF color 
fundus photography in patients with DR showed that 
UWF FA provided an extended view of the peripheral 
capillary network and that the area of peripheral capillary 
nonperfusion increased with DR severity.7 This study also 
confirmed that use of UWF imaging resulted in a twofold 
increase in DR diagnosis.

 T H E F U T U R E O F U W F I M A G I N G 
UWF imaging allows doctors to identify disease before 

symptoms manifest. As artificial intelligence systems 
improve, developers may wish to leverage UWF images, as 
they offer the most data. 

The more we learn about how peripheral findings impact 
disease progression in DR, the better we can equip ourselves 
to identify and treat the patients who are most at risk for 
vision loss. Clinicians who rely on UWF imaging today are 
using it to detect disease earlier, monitor at-risk patients 
more closely, and provide patient-specific care.  n
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