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Intravascular optical coherence tomography (OCT) enables imaging of the three-dimensional (3D) microstructure of a blood
vessel wall. While 3D vascular visualization provides detailed information of the vessel wall and intraluminal structures, a
longitudinal imaging pitch that is several times bigger than the imaging resolution of the system has limited true high-resolution
3D imaging. In this paper we demonstrate high-speed intravascular OCT in vivo, acquiring images at a rate of 350 frames per
second. A 47-mm-long rabbit aorta was imaged in 3.7 seconds, after a short flush with contrast agent. The longitudinal imaging
pitch was 34 micrometers, comparable to the transverse imaging resolution of the system. Three-dimensional volume rendering
showed greatly enhanced visualization of tissue microstructure and stent struts, relative to what is provided by conventional

intravascular imaging speeds.
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FIG. 1. Schematic of high-speed intravascular second generation
OCT system. SOA, semiconductor optical amplifier; TFPF, tunable
Fabry-Perot filter; BS, 50/50 beam splitter cube; Coll, collimator;
FDL, fiber delay line; BOA, booster optical amplifier; RJ, rotary
junction; FBG, fiber Bragg grating; FS, frequency shifter; PBS,
polarization beam splitter; crystal, AMTIR crystal for dispersion
compensation from a frequency shifter.
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FIG. 2. (a) Schematic of core part of rotary junction, (b) Developed core part of rotary junction and (c) Fully assembled rotary junction.
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FIG. 3. (a) Schematic of core part of endoscopic OCT, (b) Developed core part of endoscopic OCT probe and (c) Polished ball lens.
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FIG. 4. (a)Transverse image of in vivo rabbit aorta and (b) 3D
rendering OCT image of in vivo rabbit aorta.
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