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A brief review of ultra-widefield OCT.

BY SZILARD KISS, MD, FASRS, AND PEYMAN RAZAVI, MD

CT has become an indispensable tool in the

monitoring of macular disease.! The introduction

of spectral-domain OCT (SD-OCT) brought with it

higher image resolution and faster acquisition and

enabled volumetric imaging.2 However, SD-OCT is
limited in depth penetration.>* The subsequent development
of swept-source OCT (SS-OCT) addresses this limitation with
a longer wavelength, while still allowing fast scan speeds.
SS-OCT also improves visualization through media opacities
such as gas and silicone oil.> While both technologies excel at
posterior pole imaging, they are limited by the field of view
(FOV). These systems now support longer linear scan lengths
and montaging, expanding the ability to visualize pathology
beyond the macula. Navigation, where OCT is guided by
widefield (WF) fundus images to specific peripheral targets,
has further extended OCT’s utility into the periphery.
As clinical workflows adapt, navigating OCT beyond the
posterior pole is emerging as the new standard of care.

CLASSIFICATION

Clearly defining WF and ultra-WF (UWF) is particularly
important in OCT imaging, as some manufacturers label
long posterior pole scans as WF or UWF despite limited
anatomic reach. Retinal imaging nomenclature defines the
FOV in relation to key anatomic landmarks. The agreed
terminology is as follows*:

+ WF imaging refers to views centered on the fovea
that capture the retina in all four quadrants up to and
including the vortex vein ampullae. This typically spans
60° to 100°, covering the midperiphery.

« UWEF captures areas anterior to the vortex vein ampullae
in all quadrants, extending into the far periphery. The
field ranges from approximately 110° to 220°.

+ Panretinal imaging aims to visualize the entire 360° reti-
na from ora to ora. This requires a montage of multiple
UWEF images to cover the full circumference.

+ Unlike en face images, OCT B-scans are not described
in degrees of FOV. Instead, consensus recommends

20 RETINA TODAY | SEPTEMBER 2025

specifying linear scan length (mm), anatomic location
(posterior pole, midperiphery, far periphery), and scan
type (eg, 12-mm far-peripheral OCT).

CLINICAL APPLICATIONS

Navigated WF SS-OCT enables detailed imaging of the
midperipheral and peripheral neuroretina and vitreoretinal
interface, improving detection of vision-threatening
features such as retinal holes, tears, and subretinal fluid,
with strong diagnostic correlation with histopathology.
One study demonstrated that navigated UWF SS-OCT
reliably captured high-resolution images of peripheral
retinal lesions, such as retinal holes with vitreous traction
and subretinal fluid, and the OCT data proved clinically
actionable in 38% of eyes.®

UWEF OCT can help distinguish retinal detachment
(RD) from degenerative retinoschisis when clinical
findings are unclear.”® There are reports of OCT revealing
that some cases initially diagnosed as retinoschisis were
actually RDs, and vice versa.”'® One study found that
three of 18 presumed retinoschisis cases were actually

Figure 1. Two retinal tears in the same eye. UWF OCT shows vitreoretinal traction at one tear
but not the other, highlighting how it can differentiate between similar-appearing lesions
and guide risk-based management.




Figure 2. Peripheral choroidal neovascularization as seen on fundus imaging and UWF OCT.

RDs on peripheral OCT, while another study identified

six such misdiagnoses in 53 eyes.”'° This differentiation

is clinically important, as retinoschisis often does not
require treatment, except in cases with retinal holes, which
peripheral OCT can also detect."

For rhegmatogenous RD, preoperative UWF OCT can
localize the primary break by identifying a full-thickness
defect in the retina or reveal the presence of peripheral
vitreoretinal traction (Figure 1). Postoperatively, UWF OCT
can assess retinal reattachment and look for persistent
subretinal fluid or outer retinal folds.

OCT imaging after laser retinopexy and cryopexy
for RD has demonstrated changes such as coagulative
necrosis at laser spots and retinal pigment epithelium
(RPE) separation under cryopexy scars in the early weeks,
findings previously observed only in histologic studies.'
Importantly, OCT through gas or silicone oil is possible
with SS-OCT, allowing immediate postoperative imaging
when a gas bubble is present. Thus, UWF OCT can verify if
the retina is reattached under the bubble or oil and identify
complications such as residual subretinal fluid pockets.

Peripheral abnormalities are frequently detected on
UWF imaging in AMD, underscoring the need to evaluate
beyond the macula.”® UWF OCT enables identification of
peripheral choroidal neovascularization and peripheral
exudative hemorrhagic chorioretinopathy, which may
present with hemorrhage, exudation, and subretinal fluid,
features linked to increased risk of macular involvement
(Figure 2)." Using UWF OCT, researchers have found that
choroidal thinning in AMD extends into the periphery,
while retinal thickness remains relatively stable, offering
additional insight into disease extent.'

UWEF OCT can distinguish peripheral choroidal mela-
noma from nevi, and subretinal fluid seen on OCT is a
key risk factor for malignant transformation (Figure 3).'®
Additionally, SS-OCT can be used to image choroidal oste-
omas, capturing the full lesion and identifying associated
neovascularization not easily seen with standard imaging
due to RPE changes and lesion density."”

UWEF OCT has been illuminating in the study of
staphylomas and related macular deformities in pathologic
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Figure 3. Clinicians can use UWF OCT imaging to capture peripheral choroidal nevi.

myopia. It has shown that posterior staphylomas are
significantly less common in eyes with a dome-shaped
macula, suggesting a dome-shaped macula may form
independently.’® Also, a dome-shaped macula is
mostly associated with wide macular staphylomas and
may represent a distinct posterior scleral curvature
abnormality.”® UWF OCT imaging also shows that age and
axial length influence the shape of posterior staphylomas
differently in wide and narrow types, suggesting distinct
formation mechanisms for staphyloma subtypes.”

Another study demonstrated the utility of UWF OCT in
high myopia for detecting and characterizing macular and
paravascular retinoschisis, identifying key risk factors such
as age, axial length, spherical equivalent, and high Gaussian
curvature, which were associated with both the presence
and severity of disease.?’ For clinicians, UWF OCT provides
a means to track progressive elongation through changes in
staphyloma geometry on serial scans and to detect periph-
eral pathology associated with high myopia. This helps
differentiate various posterior segment findings (eg, true
detachment vs schisis) and can guide timely interventions.

UWEF OCT has potential applications in both the screening
and monitoring of retinopathy of prematurity. It offers
detailed views of the vascular-avascular junction and enables
precise identification of neovascularization, especially
extraretinal forms critical for staging.'

UWEF OCT also shows promise in detecting
retinoblastoma, including small peripheral tumors not visible
on ophthalmoscopy.?>?3

LIMITATIONS AND CHALLENGES

UWEF OCT faces several limitations, including optical distor-
tion and reduced peripheral resolution from retinal curvature
and oblique beam angles, leading to edge image degradation.
WEF scans can be technically challenging, at times requiring
eccentric gaze, steady fixation, and dilation, increasing motion
artifacts and shadowing, especially with media opacities.

High cost and large device size also hinder widespread use,
although these issues are being mitigated by advances in
software, automation, and training.

FUTURE DIRECTIONS
Peripheral retinal imaging is rapidly evolving. Faster OCT
systems will enable high-resolution WF scans with fewer
(Continued on page 31)
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motion artifacts. Improved optics and pupil tracking may
allow imaging closer to the ora serrata without extreme
gaze. Emerging Al tools could automate detection and
quantification of peripheral pathology and streamline
interpretation with objective metrics. m
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