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Publications

Intravascular OCT
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Expanded imaging capabilities
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Morphological
Back scatter - Attenuation
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Classification of OCT-selected 
Regions of Interest (ROIs)
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Backscattering
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C: calcification; F: fiber; L: lipid
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Use RGB color scale 
Red: Geometrical distance from prototype calcification
Green: Geometrical distance from prototype fibrous tissue
Blue: Geometrical distance from prototype lipid tissue

Quantitative color mapping
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Quantitative color mapping applied 
to OCT images
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= lipid
= calcium
= foam cells

Surface images of plaque composition

>>Displays information from entire pullback image sequence
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Biochemical
- Polarization
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500 µm
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Birefringence Image
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14PS OCT using microscope

Cholesterol crystals

OCT

PS-OCT

PS OCT with imaging wires

PS OCT



Biochemical
- Spectrocopy
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OCT Spectroscopy
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Lipid pool
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Mechanical
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Thick – cap Fibroatheroma:
Cap thickness = 426 µm

Thin – cap Fibroatheroma:
Cap thickness = 64 µm

Laser speckle imaging (LSI)

LSI measures index of viscoelasticity by fluctuation of speckle patternLSI measures index of viscoelasticity by fluctuation of speckle pattern

τ = 43 ms τ = 571 ms
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LSI - Characterization

Identification of TCFA: Sensitivity > 90%
(Diagnostic threshold = 76 ms) Specificity > 90%
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2-way ANOVA: p < 0.001; N=120

*

Nadkarni et al. Circulation, 2005
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LSI - Images
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Elastography
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OCT  Elastography

• Biomechanical Properties

• Combine OCT and FEA

• Visualization of 
Stress/Strain

• Determination of Elastic 
Modulus



FD OCT
(Frequency Domain)

Second-Generation OCT
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M3 vs C7

Max. Frame Rate

Max. Pullback Speed

# Lines/frame
Scan diameter          

(in contrast) 6.8 mm

Lateral Resolution
@ Z = 1 mm
@ Z = 3 mm

30 µm
90 µm

Axial Resolution

3 mm/s

20 fps

M3

200

18 µm

8+ mm

30 µm
40 µm

20+ mm/s

100+ fps

C7

500

12 µm

160,000 
pixels/frame

500,000 
pixels/frame



26

TD OCT with proximal balloon occlusion
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FD OCT
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FD OCT (pressure triggered)
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FD OCT (software triggered – C7)
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Zoom Feature

Zoom Out Zoom In

7 mm 9.7 mm

Normal mode “Zoom out” mode
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Fly through
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Perpendicular viewing axis

Angioscopic Views
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Stent Malapposition Mapping 
: in-vivo imaging
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Computer-assisted volumetric stent analysis
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3D Reconstruction



MGH OCT Registry

• 20 sites from Australia, China, Japan, Korea, 
(USA, Europe)

ijang@partners.org

• 1st Symposium: March 13, 2010 at MGH

• Establish OCT fellowship

• Start data collection in 6/1/2010

• Establishing Clinical Research Network
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Data Collection

- eCRF

- OCT, Angio, IVUS

- Blood sample (proteomics, 
metabolomics, and genomics)
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Participating PIs and Institutions

China
- BX Chen: Qinghua Univ.
- YD Chen: 301 Hospital
- H Fang: Peking Union Univ.
- G Fu: Zhejiang Univ.
- RL Gao: Fu Wai
- Y Han: Shenyang Military Hosp.
- S Lv: Anzhen
- H Wang: Nanjing City Hosp.
- B Yu: Harbin Med Univ.

Japan
- Ito: Iwate
- K Mizuno: Tokyo
- J Shite: Kobe
- T Suzuki: Toyohashi
- S Uemura: Nara
- Kakuta: Tsutiura Kyodo

Korea
- JM Cho: Kyung Hee
- SY Choi: Ajou
- YS Jang: Yonsei
- SJ Kim: Kyung Hee

Australia
- OC Raffel: Prince Charles
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Future Symposia

1st: 3/13/2010 - Boston

2nd: 2011 – Seoul, Korea

3rd: 2012 - Boston

4th: 2013 – Yokohama, Japan

5th: 2014 – Boston

6th: 2015 - China
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Thank You


