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I
maging is central to the diagnosis and management 
of virtually all ophthalmic conditions. Conditions 
that require regular assessment of disease progres-
sion and treatment response call for the frequent use 

of many imaging techniques. In these situations, a fast, 
comfortable, and precise tool is essential to both doc-
tor and patient. As a result, ocular imaging equipment 
manufacturers have developed new-generation spec-
tral-domain optical coherence tomography (SD-OCT) 
instruments. These devices are highly versatile and 
carry out numerous ophthalmic imaging functions with 
great ease and speed. Only a decade ago, ophthalmic 
physicians relied on assessing ocular structures through 
basic microscopy, but today the approach has changed 
to a cross sectional, tomographic analysis. This marks 
a paradigm shift in ophthalmic imaging, such that the 
focus is no longer on merely looking at structures, but 
is now on analyzing every tissue layer and reconstruct-
ing images to provide physicians with a comprehensive 
image of the eye’s internal structures.

Our Experience
My colleagues and I started using 1 of these new 

generation SD-OCT machines in early 2010, the 3D- 
OCT (Topcon). Presented with the challenge of set-
ting up a large ocular health screening study among 
5000 healthy participants, we needed an accurate 
method of imaging many people in quick succession. 
We calculated that to screen all participants within 
our allocated data collection period, we would have to 
meet a restricted time slot of approximately 3 minutes 
per person. Our aim was not only to capture fundus 
photographs for all participants, but also to perform 
refractions and take ocular health histories. With this 

in mind, we knew that our desired machine would 
have to capture all the data we needed by doing little 
more than taking one shot of 1 eye and a second shot 
of the other eye. In addition, we had to rely on staff 
with only basic technical training and with little back-
ground in the field of ophthalmology. 

By permitting simultaneous performance of high-
resolution (12.3 megapixels) nonmydriatic fundus 
photography and high-resolution OCT, the 3D-OCT 
system from Topcon allows an accurate impression of 
the central 45° of the retina to be obtained in conjunc-
tion with a full OCT image. Prior to using a SD-OCT 
device, we relied on conventional OCT machines. On 
making the switch to a new generation OCT machine, 
we noticed that we could obtain a higher quality of 
retinal and subretinal images in less time. We have 
used the device on refractive patients with narrow 1.5-
3.0-mm pupils and phakic IOL implants in photopic 
conditions—a very challenging imaging situation for 
any device—and achieved OCT scans of the macula 
that were indistinguishable from those taken in emme-
tropic eyes with dilated pupils.

Benefits for the Patient
One of the key benefits to the SD-OCT is that it is 
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not only practical for the physician using the machine 
but also for the patient. Conventional ocular examina-
tions require pupillary dilation prior to fundoscopy, 
and patients often complain that the resulting visual 
blurring that persists for several hours after dilation is 
a cause of great inconvenience. The SD-OCT allows a 
retinal examination to be performed without dilation. 
Patients really appreciate this feature primarily because 
they can drive home safely after their eye exam.

I have found that when I explain the nature of the 
examination to my patients, they immediately expect 
a long and complicated process to follow. When I 
sit patients in front of the SD-OCT and everything is 
over within a minute, the usual response is, “Was that 
all?” Further, patients have reported a less intense and 
shorter-lived visual disturbance from the flash of the 
fundus camera when the SD-OCT is used in preference 
to conventional methods that require pupil dilation.

Summary
In my opinion, the future holds much promise for 

the use of new-generation OCT machines. In the past, 
OCT machines have been considered as a less favored 
tool—reserved for use in particularly difficult cases. 
However, the new generation of SD-OCT ensures that 
OCT can be considered as a high throughput screen-
ing method suitable for use on all patients that require 
ocular imaging. Our studies so far have allowed us 
to build a large reference database of specific values, 
such as retinal thickness and chamber angle, using the 
device. This was only possible because of the speed and 
ease with which SD-OCT captures data, and reflects 
just how wide the true scope of OCT use is. Recent 
study findings also suggest that blood flow assessment 

lies within the capabilities of OCT imaging.1-5 This is an 
area to watch in the near future.  n 

Urs Vossmerbaeumer, MD, PD, MSc, FEBO, 
DIU, is Head of the Cataract & Refractive 
Surgery Division and a Consultant Ophthalmic 
Surgeon at Johannes Gutenberg University in 
Mainz, Germany. He may be reached at  
urs.vossmerbaeumer@unimedizin-mainz.de. 

1. Miura M, Makita S, Iwasaki T, Yasuno Y. An approach to measure blood flow in single choroidal vessel using 
Doppler optical coherence tomography. Invest Ophthalmol Vis Sci. 2012 Sep 20. [Epub ahead of print]
2. Couture L, Richer LP, Cadieux C, Thomson CM, Hossain SM. An optimized method to assess in vivo efficacy of 
antithrombotic drugs using optical coherence tomography and a modified Doppler flow system. J Pharmacol 
Toxicol Methods. 2011;64(3):264-268. 
3. Baumann B, Potsaid B, Kraus MF, et al. Total retinal blood flow measurement with ultrahigh speed swept 
source/Fourier domain OCT. Biomed Opt Express. 2011;2(6):1539-1552. 
4. Xu X, Yu L, Chen Z. Velocity variation assessment of red blood cell aggregation with spectral domain Doppler 
optical coherence tomography. Ann Biomed Eng. 2010;38(10):3210-3217. 
5. Landa G, Garcia PM, Rosen RB. Correlation between retina blood flow velocity assessed by retinal function 
imager and retina thickness estimated by scanning laser ophthalmoscopy/optical coherence tomography. 
Ophthalmologica. 2009;223(3):155-161. Epub 2009 Jan 12.

The 3D-OCT system from Topcon features a user-friendly color touch screen display on which captured OCT data can 

be viewed in 2-D or 3-D mode and alongside fundus images. Its Pin-Point Registration tool ensures that the location of the 

OCT image within the fundus image is always indicated. In addition, the compare function of the device allows users to 

perform side-by-side comparisons of different images, while the automatic image transition tool facilitates image capture 

by allowing automatic focus and shooting of images.

User-Friendly Tools on the 3d-OCT system
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