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Invasive/ Non-invasive imaging in cathlab

OCT IVUS CAG MSCT MRI Angioscopy

Resolution 10-20 80-150 200 300 300 200
(µm)

Time aspect I         Real-time            Real-time Real-time               Real-time

Type of scan           IR-light            Ultrasound X-rays                 X-rays          Magnetic rays Visible light

source

Imaging Layer                  Layer             Bloodflow             Density              Density              Surface

target

Time aspect II   2-50 sec              20-50 sec    30 sec

+/- non-
invasive FFR

VH, LipiScan





The remained question is which 
imaging technology is going to 
guide the interventional 
cardiologist.

Is there any benefit of multiple 
imaging?



Multimodality imaging

• Preprocedural Sizing of vessel
(IVUS, OCT and angiography)

• Plaque characterization
(Combination of IVUS-VH + OCT)

• Bifurcation (2D + 3D-OCT)



Pre implantation
In-vivo QCA vs. calibrated phantom vs. OCT ex vivo
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QCA underestimates 
the lumen dimension. 

OCT provides the correct lumen 
dimension.

Pre implantation
In-vivo QCA vs. calibrated phantom vs. OCT ex vivo



Rev Esp Cardiol. 2009;62(6):615-24

Pre implantation
Ex vivo IVUS vs. OCT vs. histology

IVUS-OCT≈0.4mm2



IVUS OCT

In-vivo Comparison 
between IVUS vs. OFDI

Quantitative assessment



In-vivo Comparison 
between IVUS vs. OFDI

Quantitative assessment

OFDI IVUS
p

value

Non-stented segment (n=40)

Mean lumen area, mm2 7.04 ± 2.74 8.54 ± 2.96 <0.001

Minimal lumen area, mm2 5.53 ± 3.34 6.68 ± 3.27 <0.001

<

<
n=59
y = 0.8343x + 0.2481, r² = 0.8001, p<0.001 



QCA OCT
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Resolution
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Pre-procedure 
Area assessment

IVUS > OCT = real value > QCA



Lesion 1 Lesion 2

Dmax: 3.10 mm Dmax: 2.18 mm Dmax: 3.07 mm

Dist Prox

Stent:
3.0x15 mm

Lesion 1

15 mm

Vessel sizing



Dmax: 3.67 mm   Dmax: 2.23 mm Dmax: 3.73 mm

Lesion 1 Lesion 2
Dist Prox

Stent:
3.5x12 mm

Lesion 2

12 mm

Vessel sizing



Proximal

Dmax: 3.53 mm

However, coregistration with OCT and Angiogram is necessary… 

?



Video
However, coregistration with OCT and Angiogram is necessary… 



Video
However, coregistration with OCT and Angiogram is necessary… 

Coregistration of angiography with 
invasive imaging (IVUS/OCT) is optimal



Multimodality imaging during PCI

• Preprocedural Sizing of vessel
(IVUS, OCT and angiography)

• Plaque characterization
(Combination of IVUS-VH + OCT)

• Bifurcation (2D + 3D-OCT)



N Engl J Med 2011; 364:226-235January 20, 2011

http://www.nejm.org/toc/nejm/364/3/
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Van Soest et al J. Biomed. 

Opt. 15, 011105, 2010



Vulnerable plaque feature OCT IVUS-VH

Fibrous cap thickness + -

Detailed surface morphology + -

Visualisation of total plaque burden +/- +

Plaque composition (deep) - +

Differentiation lipid vs. calcium (deep) - +

Value of combined assessment of OCT/IVUS-GS/IVUS-VH

These two are complementary…







Multimodality imaging during PCI

• Preprocedural Sizing of vessel
(IVUS, OCT and angiography)

• Plaque characterization
(Combination of IVUS-VH + OCT)

• Bifurcation (2D + 3D-OCT)



• Online-3D visualizations of

The Jailed SideB Ostium



1 A. Proximal recrossing

1 B. Results after KB

2 A. Distal recrossing

2 B. Results after KB
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Online 3-D reconstruction
Importance of Distal Cell Re-Crossing in Bifurcation 

Stenting  



Three-dimensional Optical Coherence 
Tomography Assessment of Coronary 

Wire Re-crossing Position during
Bifurcation Stenting

Takayuki Okamura, MD*, Jutaro Yamada, MD, Tomoko Nao, MD, Takeshi 
Suetomi, MD, Takao Maeda, MD, Kohzoh Shiraishi, MD, Toshiro Miura, 

MD, Masunori Matsuzaki, MD

Division of Cardiology, Department of Medicine and Clinical Science, Yamaguchi 
University Graduate School of Medicine, Ube, Japan

Eurointervention
Oct 15, 2011 



A novel automatic Strut 
Detection software (from 

Yamaguchi University) 
enabled a rapid 3-D stent 

image reconstruction 
during bifurcation 

stenting procedure.  
(duration +/- 7 min) 

Napkin-ring Narrowing at the ostium

of LCx (0,0,1) 





Multimodality imaging

• Preprocedural OCT will provide us an accurate 
lumen area  and lesion length. Compared to the 
other modalities, OCT lumen measurement is 
larger than QCA but smaller than IVUS (IVUS > 
OCT = real value > QCA)

• Coregistration of OCT/IVUS and angiogram might 
be optimal for sizing of the vessel 

• In plaque characterization, OCT and IVUS(VH) is 
complementary and the fusion of two modalities 
might enhance understanding of plaque 
characteristics (Plaque burden + cap thickness 
measurement)

• 3D on-line OCT in addition to 2D OCT can be 
used to optimize bifurcation stenting.


