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What is swept source OCT?
• Swept Source OCT

– Another Fourier domain OCT
technology

– 5-10X faster than existing SD-
OCT instruments

– Also better sensitivity with less
roll-off

From Potsaid et al, Optics
Express 2010; 18: 20029.



Improved Speed
• Swept Source OCT

– At these speeds, fixation/motion
is less of an issue

– Large areas can be scanned
quickly and with extensive
averaging

From Potsaid et al, Optics
Express 2010; 18: 20029.



Large field OCT Imaging

Zeiss SS-OCT prototype (investigational device, not FDA cleared)

12 mm B-scans are easy to obtain



Large field OCT Imaging

Zeiss SS-OCT prototype (investigational device, not FDA cleared)

Choroid and  laminar portions of the optic nerve are well seen



Large field OCT Imaging

Zeiss SS-OCT prototype (investigational device, not FDA cleared)

Choroid and  laminar portions of the optic nerve are well seen



Large field OCT imaging

12 x 9 mm volume scans are also easy

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Large field OCT imaging

12 x 9 mm volume scans are also easy

Produce OCT
projection
maps that truly
resemble
fundus images

Weiss
ring

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Large field OCT Imaging

12 mm B-scans – visualize ON and Macula

Geographic atrophy

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Higher Sensitivity
• Very little sensitivity loss with depth

with swept source OCT
– Better signal-to-noise ratio

• Enhances visualization of outer retinal
structures

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Higher Sensitivity
• Very little sensitivity loss with depth

with swept source OCT
– Better signal-to-noise ratio

• Enhances visualization of outer retinal
structures, and deep pathologies

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Combine high sensitivity with optimized averaging

• Swept Source OCT
– Extensive averaging allows fine

structures to be seen

From Potsaid et al, Optics
Express 2010; 18: 20029.



A note about image quality…
• Though swept source devices feature better

sensitivity than spectral domain devices:
– devices do vary in the quality of their optics and

other components
– faster scan rates can be associated with degraded

quality

• Averaged B-scans can hide these quality
differences

• Advisable to look at the un-averaged native
images when comparing between devices



A note about image quality…
• Un-averaged native single B-scan image on

patient with media opacity and myopia
Even without averaging,
despite scan rates >
100K/sec, outer retinal
bands are well seen

Note, no apparent
sensitivity loss from
anterior to posterior
regions of retina in this
eye with a deep
staphyloma from
pathologic myopia

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



A note about image quality…
• Underlying high quality B-scan data yields

high quality OCT fundus images

Pathologic myopia with
tilted nerve and PPA

Zeiss SS-OCT prototype (investigational device, not FDA cleared)

High resolution
“Megapixel”



Long Wavelength Imaging

• Most Swept Source OCT devices
features a light source with a 1050nm
center wavelength

Most SD-OCT devices



OCT and wavelength

• Two “Windows of Opportunity” for retinal
OCT imaging

OCT Imaging Windows

1. Visible to near infrared
(950nm) -- BROAD

2. 1000nm – 1100nm  --
NARROWER BANDWIDTH
(restricted to 100 nm) and
still more absorption than at
shorter wavelengths



Choroidal Visibility: 1050 vs 840
Comparison Study at Doheny of 1050nm vs 840nm
Results:
• Even when the choroid was fully-visible at 840nm, considerable additional

detail was visible at 1050nm

1050 nm 840 nm

(both spectral domain)



Retinitis Pigmentosa

Orbital Fat



1.7mm Choroidal Melanoma



ILM to choroid-sclera ISOS to BM

Choroid 1/3 of choroid 2/3 of choroid

Choroidal imaging with SSOCT

Zeiss Swept Source OCT (prototype, not yet FDA cleared)



En face imaging through retina and choroid

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Serous PED

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



En face imaging through CNV

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



En face imaging through CNV

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



En face imaging through Geographic Atrophy

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



En face imaging through Geographic Atrophy

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



High-resolution en face OCT
En face slabs can be extracted from any layer of interest

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Non-proliferative Diabetic Retinopathy
• Microaneurysms visible on en face images

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Clinical Applications of Swept Source OCT

• Everything!
– There is really no advantage of spectral

domain over swept source OCT

– Slightly better axial resolution at 840nm vs
1050nm is outweighed by many other
advantages



Clinical Applications of Swept Source OCT

• But why will SS-OCT be a game changer?

• What are the key new applications that will
expand the purview of OCT?



Penetrating through the sclera

Zeiss SS-OCT prototype (investigational device, not FDA cleared)

• Imaging choroidal tumors may be an exciting new application
• Imaging the anterior orbit?? --- remains to be seen



Vitreous imaging with SS-OCT

Better sensitivity means better
visualization of subtle structures

• Better evaluation of vitreo-
macular interface disease and
normal vitreous dynamics

• Possibility of quantification of
vitreous cell



Vitreous imaging with SS-OCT

Wide angle scans allow vitreous relationships between optic
nerve and macula to be studied

Zeiss SS-OCT prototype (investigational device, not FDA cleared)





Vitreous imaging with SS-OCT
With SS-OCT, both the vitreous and choroid can be imaged
simultaneously with brilliant detail

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Anterior segment imaging with SS-OCT

Deep penetration (1050nm) and
high sensitivity of SSOCT allows
visualization of full extent of
lens/IOL and angle recess



Anterior segment imaging with SS-OCT
Iris imaging



Anterior segment imaging with SS-OCT
Iris imaging

Evaluation of the trabecular
outflow system, Schlemm’s
canal, and collector channels
is an area of current interest



Choroidal imaging with SS-OCT

Zeiss SS-OCT prototype (investigational device, not FDA cleared)



Optic Nerve Head Imaging with SSOCT



Glaucomatous nerves with SSOCT

Zeiss SS-OCT prototype (investigational device, not FDA cleared)

Drance hemorrhages are
associated with tears in
the lamina

Moderate to severe glaucoma



Glaucomatous nerves with SSOCT

Zeiss SS-OCT prototype (investigational device, not FDA cleared)

Early glaucoma



Summary
• Swept source OCT represents the next

evolution of OCT technology

• Its higher speed, higher sensitivity, and
expected longer wavelength light
source, offer important advantages over
existing commercial SD-OCT devices

• SS-OCT will likely further expand the
applications and importance of OCT



Thank you!


