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Toyohashi Heart Center

OCT image wire (ImageWire®)
1310 nm broadband light source
0.014 inch at the tip, 0.016 inch at the lens
resolution: 10 ~ 15µm
frame rate: 15fps

Balloon occlusion-flushing catheter
4Fr. catheter with high compliance balloon
balloon size: 3.8mm @ 0.3 atm

Lightlab OCT Imaging System

Probe interface unit
motor drive unit 

&
motorized pullback unit

(1.0mm/sec)

Console

ImageWire®
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OCT Japanese Multi-center Study

Primary Investigators: 
Tetsu Yamaguchi M.D. Toranomon Hospital
Takahiko Suzuki M.D. Toyohashi Heart Center

Investigators:    
Takashi Akasaka M.D. Kawasaki Medical School Hospital
Takahiro Hayashi M.D. Kinki University School of Medicine
Kyoichi Mizuno M.D. Nippon Medical School, Chiba Hokusoh

Hospital
Toshiya Muramatsu M.D. Kawasaki Social Insurance Hospital
Masato Nakamura M.D. Toho University Ohashi Medical Center
Shigeru Nakamura M.D. Kyoto-Katsura Hospital
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Core lab: 
Mitsuyasu Terashima M.D. Cardiovascular  Imaging Center (CVIC) 

Investigators
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OCT Japanese Multi-center Study

This OCT Japanese multi-center study was 

designed to evaluate the safety and feasibility 

of a novel intravascular OCT imaging system 

in a clinical setting, compared with IVUS

OCT Japanese Multi-center Study
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OCT Japanese Multi-center Study

76 cases from 8 centers
December 2004 ~ May 2005
Target： native coronary artery

stenosis < 99%
lesion length < 20mm

36 cases: Diagnostic coronary angiogram (CAG)
40 cases: Coronary intervention (PCI)

Enrolled Patients
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OCT Japanese Multi-center Study

Procedural Success Rate

Over all (110 procedures / 76 Pts )

Diagnostic Angiogram (n = 36)

PCI 

Pre PCI (n = 40) 

Post PCI (n = 34)

OCT

107 (97.3%)

36 (100%)

37 (92.5%) *1

34 (100%)

IVUS

104 (94.5%)

36 (100%)

34 (85%) *2

34 (100%)

*1: OCT wire could not cross the lesion in one case.
OCT was not performed in two cases due to transient ST elevation
during advancing a balloon occlusion-flushing catheter.

*2: IVUS catheter could not cross the lesion in 6 cases.
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OCT Japanese Multi-center Study

Conditions of Vessel Occlusion and 
Ringer’s Solution Flushing

Occlusion Time (sec)

Occlusion Pressure (atm)

Flush Volume (ml/sec)

Flush Volume (ml/Pull Back)

Injector Pressure (psi)

48.3 ± 14.7 (23 ~ 120 )

0.4 ± 0.1 (0.2 ~ 1.0 )

0.6 ± 0.4 (0.3 ~ 3.0 )

28.6 ± 14.0 (12 ~ 96 )

108.9 ±24.7 (94 ~ 200 ) 
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OCT Japanese Multi-center Study

Death 0

Q-wave MI 0

Fatal arrhythmia (VT,VF) 0

Dissection 0

Distal embolism 0
Pre procedural CK-MB (%/ng/dl) 8.3 ± 4.7 (1.0 ~ 28.0)

Post procedural CK-MB (%/ng/dl) 9.5 ± 6.2 (1.0 ~ 35.0)

Adverse Events
n=76
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OCT Japanese Multi-center Study

Comparison of Visibility Between
OCT and IVUS

368617 (wedged)6Poor

< 0.0001< 0.05p value

7704Fair

5558188Good

IVUS
n = 98*

OCT
n = 98*

IVUS
n = 98*

OCT
n = 98*

Vessel borderLumen border

*: Images were obtained by both OCT and IVUS in  98 procedures.
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OCT Japanese Multi-center Study

Comparison of the Minimal Lumen Diameter 
evaluated by OCT and IVUS 

Y = 1.06x - 0.41
R = 0.79
P < 0.0001
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OCT Japanese Multi-center Study

Comparison of the Minimal Lumen Area
evaluated by OCT and IVUS
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OCT Japanese Multi-center Study

• This multi-center study demonstrates the 
safety and feasibility of the OCT image wire 
system for visualizing coronary lesions in a 
clinical setting. 

• The OCT image wire system also allows 
for the visualization of tight lesions. 

Conclusion

Nakamura S, et al, 2006 ACC



Toyohashi Heart Center

Purpose of OCT imaging 
in THC

Analysis of vascular responses to PCI

Analysis of coronary plaque characteristic
ACS etc



OCT in PCI
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Toyohashi Heart Center

a

b d

c e

S. Ito, et al, J Inv Cardiol 2005, 17, 369

Before After Cutting Balloon



Toyohashi Heart Center

Near infrared light used in OCT 
cannot penetrate the metallic stent 
strut, so stent is visualized as highly 
reflective structures of the stent 
strut surface with typical dorsal 
shadowing in OCT. 

OCT Image of Implanted stent
Just after Deployment

Stent Strut

Stent Strut

Complete stent apposition (CSA)

Dorsal 
Shadowing 

< 200μm

Incomplete stent apposition (ISA)

< 200μm



Toyohashi Heart Center

After stenting of the mid-LAD 
with inflation pressure at 10 atmBX 3.5*33mmBX 3.5*33mm

Incomplete apposition

Incomplete apposition



Toyohashi Heart CenterIncomplete apposition 

10 atmosphere Adjunctive ballooning at 
20 atmosphere

Post Dilatation of Incompletely Apposed Stent 



Toyohashi Heart Center

Dissection 

Tissue prolapse 

Findings after Stent Implantation



Toyohashi Heart Center

Before intervention

After intervention

360 µm

Thrombus

Prolapse



OCT in DES era



Neointimal Coverage of 
SES



Toyohashi Heart Center

IVUS and OCT image of SES
at 3-month follow-up

OCT provides detailed visualization of the individual stent 
struts and neointimal proliferation that is missed by IVUS.



Toyohashi Heart Center

Neointimal Coverage of SES

Male 87 y.o.
Diagnosis :

Stable AP

Risk Factor :

HT

Target Lesions: 

LCX seg.11 75%  
seg.13 90%

BxBx VelocityVelocity
4.04.0＊＊18mm18mm

Cypher
3.0＊18 mm



Toyohashi Heart Center

2-Month Follow up



Toyohashi Heart Center

7-Month Follow up



Toyohashi Heart Center

2-month follow up

BMS

DES

BMS

DES

7-month follow up

Comparison of IVUS and OCT images 
between BMS and SES



Toyohashi Heart Center

Distal areaMiddle areaProximal area

DES: 2-month follow up

Variability of Neointimal Stent Coverage within a stent



Toyohashi Heart Center

Optical Coherence Tomographic Analysis of 
Neointimal Stent Coverage in Sirolimus-eluting 

Stent, Compared with Bare Metal Stent

Optical Coherence Tomographic Analysis of 
Neointimal Stent Coverage in Sirolimus-eluting 

Stent, Compared with Bare Metal Stent

Toyohashi Heart Center, Toyohashi, Japan

Tatsuya Ito, Mitsuyasu Terashima, Yoshihiro Takeda, 
Osamu Katoh, Tetsuo Matsubara, Etsuo Tsuchikane, Mariko Ehara, 

Yoshihisa Kinoshita, Kenya Nasu, Jean-François Surmely, Nobuyoshi 
Tanaka, Akira Murata, Hiroshi Fujita, Koyo Sato, Takahiko Suzuki
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Toyohashi Heart Center
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OCT Analysis of Stented segment
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Toyohashi Heart Center

Pattern of “Intimal Stent Strut Coverage”

Uncovered Struts Covered Struts  

NIT

NIT

Stent Strut

Dorsal 
Shadowing

Stent Strut

Ito t, et al, 2006 ACC



Toyohashi Heart Center

Subjects

2-month follow-up

SES
12 stents

SES
1727 struts

BMS 
9 stents

BMS
1545 struts

8-month follow-up

BMS
9 stents

BMS
1206 struts

SES
12 stents

SES
1849 struts
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Toyohashi Heart Center
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Toyohashi Heart Center
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90

100

BMS 2M
n=9

BMS 8M
n=9

SES 2M
n=12

SES 8M
n=12

0
~~

P<0.05 P<0.05

(%)

Neointimal Stent Coverage (%)

Ito t, et al, 2006 ACC



Toyohashi Heart Center

Mean NIT (mm)

0.05

0.21
0.09

0.44

0

0.1
0.2

0.3
0.4
0.5

0.6
mm

P<0.01

P<0.01

SES BMS

2M 8M 2M 8M

Neointimal Thickness (NIT)

P<0.001
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CardiovascularCardiovascularCardiovascular
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Toyohashi Heart Center

Why is there difference in the rate of 

neointimal coverage of stent struts 

between Kotani’s data and our data?



Toyohashi Heart Center

Differences in Follow-up Perios

Our dataKotani’s data

132±48

116±47 241 ± 3160 ± 17SES

268 ± 6655 ± 13BMS

8-month FU2-month FU



Toyohashi Heart Center

Differences between Angioscopy and OCT
Grade 0 Grade 1 Grade 2



Stent Incomplete AppositionStent Incomplete Apposition



Toyohashi Heart Center

Incomplete stent apposition (ISA)

Complete stent apposition (CSA)

Stent Apposition

Stent Strut

Stent Strut

Dorsal 
Shadowing 

< 200μm

< 200μm



Toyohashi Heart Center

Post PCI

270270µµmm

140140µµmm
210210µµmm

Follow-up of Struts with Incomplete 
apposition

2Mo. FU

Incompletely Apposed 
Struts 



Toyohashi Heart Center

Frequency of Incomplete Stent Apposition / Stent
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Toyohashi Heart Center

Post PCI 7Mo. FU2Mo. FU

Follow-up of Protrusion within SES



Toyohashi Heart Center

•• 1701 lesions 1701 lesions ((MayMay 2004 2004 –– Jan 2006)Jan 2006)

66--9 months Follow up9 months Follow up 706 lesions 706 lesions 
(Follow up rate 41.5%)(Follow up rate 41.5%)

Restenosis Rate Restenosis Rate 8.4% (60/706)8.4% (60/706)

Stent Fracture Rate of Restenosis Stent Fracture Rate of Restenosis 
LesionsLesions

13.3% (8/60)13.3% (8/60)

Restenosis Rate of Cypher Stent 
in Toyohashi Heart Center



Toyohashi Heart Center

Restenosis in SES

Case １
2004.9.7
K.C Female
Age：73
ACC/AHA
Type B2
CCS Class2



Toyohashi Heart Center

Final

Restenosis in SES



Toyohashi Heart Center

After 7 month

Restenosis in SES



Toyohashi Heart Center

Case with Restenosis of SES

Stent diameter 1.44 x 1.96mmStent diameter 1.44 x 1.96mm

Stent collapseStent collapse


