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IVUS Strong points
Quantitative measurement

IVUS Weak points
Vulnerable Plaque (lipid rich 
plaque), Thrombus
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Vulnerable Plaque?Vulnerable Plaque?

Fibrous CapFibrous Cap Necrotic CoreNecrotic Core



Detection of Necrotic CoreDetection of Necrotic Core

Prati F, et al Z Kardiol 2000

•• Lipid necrotic areaLipid necrotic area

•• 40MHz IVUS40MHz IVUS

•• Human 10 coronary & 2 carotid arteries, in vitroHuman 10 coronary & 2 carotid arteries, in vitro

30 /12230 /122 (25%):(25%): histological lipid poolhistological lipid pool
19/12219/122 (16%):(16%): IVUS lipid poolIVUS lipid pool

Sensitivity: 67%Sensitivity: 67%
Specificity: 94%Specificity: 94%
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Pathological Intimal
Thickening (PIT)

Thick Cap 
Fibroatheroma

VHVH--IVUSIVUS

Grey Scale Grey Scale 
IVUSIVUS



Thick-cap FA Thin-cap FA PIT FibrocalcificFibrous

VH-IVUS Classification

More than 10%More than 10%
Confluent Confluent 

Necrotic CoreNecrotic Core
NO NO more than 10%more than 10%
Confluent Necrotic Confluent Necrotic 

CoreCore

More than 10% More than 10% 
confluent confluent 
calciumcalcium

More than 15%More than 15%
FibrofattyFibrofatty



NIR NIR 
SpectroscopySpectroscopy
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Thin Cap Thin Cap FibroatheromaFibroatheroma
VHVH--IVUSIVUSGreyScaleGreyScale

MGH OFDIMGH OFDI

Courtesy of Dr.Tearney



False Positive by VHFalse Positive by VH

Comparison OCT&VH

False Positive by False Positive by 
OCTOCT

Consensus TCFAConsensus TCFA

Cap: 90Cap: 90µµmm

Cap: 40Cap: 40µµmm

Cap: 50Cap: 50µµmm

Sawada, EHJ 2008

PPV: VH=46%
PPV:OCT=78%



OCT OCT FibroatheromaFibroatheroma



Fibrous cap

Plaque RupturePlaque Rupture



ErosionErosion

Kubo T, et al JACC 2007

OCTIVUS Angioscopy



ThrombusThrombus
-- Acute Thrombus Acute Thrombus --



Organized ThrombusOrganized Thrombus
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Kubo T, et al JACC 2007

OCTIVUS Angioscopy

Acute thrombusAcute thrombus



Organized ThrombusOrganized Thrombus

MGH OFDIMGH OFDIIVUSIVUS

Courtesy of Dr.Tearney



NeointimalNeointimal CoverageCoverage



“0” neointima by IVUS

• ODESSA (OCT for DES Safety)
• Cypher/Taxus/Endeavor/BMS in 75 pts
• 6 months follow-up 
• 20/250 (8%) segment were “0”
neointima by IVUS, 16 Cypher, 4 Taxus
• 92.7% struts were covered by OCT

BezerraBezerra H, ACC 2009H, ACC 2009



Difference between DES and BMS?Difference between DES and BMS?

BMSBMS

DESDES
HeterogeneousHeterogeneous

Homogeneous, Homogeneous, 
ConcentricConcentric



InIn--stent stent restenosisrestenosis tissue shows tissue shows ““delayed healingdelayed healing””
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Xie Y, AJC 2008, Matsumoto D, Eur Heart J 2007, Kubo T JACC 
Img 2008, Zhu-hua Y, Chin Med J 2008, Takano M, JACC 2008

OCT: OCT: NeointimalNeointimal Coverage and ThrombusCoverage and Thrombus

% Overall Exposed Strut % Overall Exposed Strut 
CoCo--exist Thrombus exist Thrombus 

-- CypherCypher Stent Stent --
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AngioscopyAngioscopy: Co: Co--Exist ThrombusExist Thrombus

Awata, Circulation 2007, Takano, Eur Heart J 2006, Takano Heart 2007, Oyabu AHJ 2006

-- CypherCypher Stent Stent --



Pattern of Pattern of restenoticrestenotic tissuetissue

Gonzalo et al, Am Heart J 2009 158: 284Gonzalo et al, Am Heart J 2009 158: 284--93.93.



SummarySummary

Grey Scale Grey Scale 
IVUSIVUS VHVH OCTOCT NIR NIR 

SpectroscopySpectroscopy AngioscopyAngioscopy

Axial Axial 
Resolution Resolution ((µµmm)) 100100 200200 2020 NANA 1010--5050

PCI PCI ++++ +/+/-- ++ -- +/+/--
TCFATCFA +/+/-- ++ ++++ +/+/-- ++
Necrotic CoreNecrotic Core +/+/-- ++ ++ ++++ ++
ThrombusThrombus +/+/-- -- ++++ +/+/-- ++++
Stent CoverageStent Coverage ++ ++ ++++ -- ++++


