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Optical coherence tomography is a unique technique to
visualize subsurface tissue structures with a resolution
below 10um during microsurgery without tissue contact.
Since it was introduced more than 15 years ago imaging
speed was boosted by more than three orders of magni-
tude, from less than 100 to more than 300,000 A-scans
per second. Instead of taking only still images of anato-
mical structures, the increased speed of OCT allows
now to image volumes nearly in real time. This enables
not only the scanning of larger tissue surfaces, but also
opens new application beyond simple diagnosis. A non-
contact volumetric imaging with less than 15 pm
resolution can guide microsurgery at the eye, in Otolar-
yngology (ENT) and in other medical disciplines.

Here we present an ultrahigh speed OCT system with
more than 200.000 A-scans/second integrated into a
surgical microscope (MOLLER Hi-R 1000, Méller-
Wedel GmbH, Wedel, Germany), which is capable of
processing, rendering and displaying more than 7
volumes with 12 million pixel per second by using a PC
with a high performance graphics accelerator card. Best
performance was reached by distributing the calculation
of the A-scans to the four cores of the PC, whereas the
preprocessing and rendering was done in real-time with
dedicated software on graphic processing unit (GPU).
Possible applications of the system are OCT guided
microsurgery in the middle ear or tumor surgery of the
vocal fold.
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