Three-Dimensional OCT Reconstruction in an Immersive Virtual Reality System
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2) Diabetic Macular Edema: The edematous layers can be seen very clearly.
When changing transparency, the cellular extensions show clearly as well. No
independent kysts are found.
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Results
1) Macular Hole I11°: Detailed visualization of the hole’s rim and the
retinal pigment epithelium. The irregularity of the rim and the eleva-
tion of the outer retinal layers are clearly visible.

Figure 3: Diabetic Macular Edema: (a) cross-section, (b) 3D reconstruction in
the NexCAVE, (c) anaglyph 3D.

3) Central serous chorioretinopathy: the serous retinal detachment and cellular
irregularities of the outer retinal layers.

Figure 1: (a) VR equipment: 3D glasses, wand (gamepad with tracking target), head
tracker (visor with tracking target). (b) NexCAVE VR system. (c) User in NexCAVE viewing
OCT data set.

Figure 4: Central serous chorioretinopathy: (a) cross-section, (b) 3D reconstruc-
tion in the NexCAVE, (c) anaglyph 3D.

Methods (e enealve
We use the images of a tightly spaced (11-30 pm) macular cube of different retinal
pathologies acquired with the Heidelberg Spectralis OCT (Heidelberg Engeneering, Inc,
Carlsbad, California). For the 3D reconstruction we use our own volume rendering
software [1], which is part of the VR framework COVISE and can drive PC cluster-based
VR display systems. No segmentation or pre-classification is required. Data from an OCT
can be viewed within minutes of scanning the patient’s eye. Changes of opacity, bright-
ness and contrast can be made in real-time directly from within the VR system using an
interactive 3D dialog window, which the user can interact with using a hand-held 3D
wand.

4) Vitreomacular traction syndrome: The retinal surface and vitreal adhesion is
visualized in detail. The image can be turned and opened from different views.

The data is displayed in a novel, 3D television (TV) set based VR system, which consists
of ten 46” diagonal passive stereo displays from JVC, which require the viewer to wear
circularly polarized 3D glasses. Our VR system, the NexCAVE [2] at Calit2, is brighter and
has an order of magnitude higher contrast than high end projector-based VR environ-
ments, which makes it particularly attractive for medical use. We compared the images
in the VR system with individual OCT slice images and the 3D reconstruction available on

Figure 5: Vitreomacular traction syndrome: (a) cross-section, (b) 3D reconstruc-
tion in the NexCAVE, (c) anaglyph 3D.

Figure 2: Macular Hole: cross-section (top), 3D reconstruction in
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are sufficiently compact and affordable to be installed in a medical unit.



