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Percutaneous Coronary Intervention: 

One the most frequently performed procedure in the world

Kissing 

balloon

Procedural 

result
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Coronary angiography

Normal left main

Irregular left anterior

descending artery

Non significant left anterior

descending stenosis

Critical circumflex

artery stenosis

Thrombus & ectatic

malformation in the circumflex
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Prototype of intravascular ultrasound 

catheter (1990, DuMed)
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Coregistration: Tu, Regar et al. Int J Cardiovasc Imaging 2012

Optical Coherence Tomography (OCT) in coronary arteries

Today’s State of the Art - 2019
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2nd Generation OCT
Fourier Domain OCT

(OFDI/Frequency/Spectral Domain/Swept Source)

Monorail Imaging Catheter
Non-Occlusive

1991 2002

Evolution of intracoronary OCT imaging

2004 2007 2008
Through 

balloon

ImageWire

“occlusive”

ImageWire

“non-occlusive”

PB speed 1.0mm/s 3.0mm/s 40.0mm/s
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Markers

20 mm apart

Pullback 

length: 5 cm

Lens
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o 2 OCT vendors

o Fast, safe & easy imaging procedure

o Reliable diagnostic tool

o Important lesson‘s learned

6F guide catheter

Guidewire of choice!

Sleek OCT catheter!

Imaging within 3 seconds

Limited contrast ~ 15ml 
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Image Generation
• Measure echo time delay 

of reflected light waves

• One pixel → 5 x 19 um

• One axial line → 1024 
pixels

• One frame → 500 axial 
lines

• Optical resolution → 15 
axial, 20 to 40 um 
transverse
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Pullback –
image generation
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“L-Mode”

longitudin
al view

“B-Mode”

cross-
sectional 
view
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Intima

Media

Adventitia

OCT cross-
sectional 

image of a 
„normal” 
coronary 
artery
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Tangential signal drop-
out

“B-Mode”

cross-sectional view

Image: pitfalls and potential artefacts
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J Am Coll Cardiol. 2012EHJ 2010 & 2012

Today – 2019: Reliable Diagnostic Tool !
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J Am Coll Cardiol. 2012

High Evidence Level

Normal vessel wall Atherosclerosis Thrombus

Optical Coherence Tomography (OCT)

Today – 2019: Reliable Diagnostic Tool !
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J Am Coll Cardiol. 2012

High Evidence Level

Normal vessel wall Atherosclerosis Thrombus

Lipid poolFibrous Fibrocalcific Fibrous cap Rupture
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Calcific

• Rotablator

•High 

Pressure

Necrotic Core

• Cutting

Balloon

• High

Pressure

Fibrous Fibro-Fatty

• BAS • BAS
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Lipid core

Fibrous cap: 40 µm)

Thin fibrous cap
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Potential tool for detection of TCFA – pathological substrate
for future myocardial infarction !

TCFA: lipid-rich atheroma with thin (< 65 µm) fibrous cap
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Optical Coherence Tomography (OCT)

Today – 2019: Reliable Diagnostic Tool !

OCT: Lightlab/St.Jude

Is there a left main

lesion?

OCT is superior to angiography in LM
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Today – 2019: Reliable Diagnostic Tool !

OCT: Lightlab/St.Jude

Is there a left main lesion?

OCT is superior to angiography in LM
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Today – 2019: Reliable Diagnostic Tool !

Left Main stem lesions
Complex lesions

OCT is superior to angiography

Periprocedual complications
Clinical outcome

OCT is prognostic in stenting

?
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Today – 2019: Guidance in PCI (after stenting)

J Am Coll Cardiol. 2012

High Evidence Level

Prolapse Apposition ThrombusDissection

Malapposition
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Edge

dissection

Intra-stent 

dissection

Tissue 

prolapse

Strut 

malapposition

OCT: Lightlab/StJUDE

Gonzalo N et al., Heart 2009

97.5%87.5%26.0% 65.5%

Suboptimal acute stent result is frequent
and missed by angiography

Today – 2019: Guidance in PCI (after stenting)
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Suboptimal acute stent result is frequent
and missed by angiography

Today – 2019: Guidance in PCI (after stenting)

3 stentspre 4 stents final

gapthrombus malapposition optimal
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Today – 2019: Guidance in PCI (long after stenting)
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Today – 2019: Guidance in PCI (long after stenting)
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Left Main stem lesions
Complex lesions

OCT is superior to angiography

Periprocedual complications
Clinical outcome

OCT is prognostic in stenting

?

OCT changed the paradigm of
DES failure

Optical Coherence Tomography (OCT)

Today – 2019: Lesson’s Learned
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Tanimoto et al. Eurointervention 2006

Gonzalo et al. Am Heart J 2009

Neoatherosclerosis
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Today – 2019: Lesson’s Learned

Optical Coherence Tomography (OCT)
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Neo-
atherosclerosis ?

Neointima-

development
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▪ Extremely fast (a couple of seconds!)

▪ User-independent

▪ All relevant quantitative/qualitative  data

▪ Superior to angiograpy

▪ Reliable ▪ Provides a clear answer

▪ As physician, I can focus on therapy!

Today – 2019: Reliable Diagnostic Tool !

Optical Coherence 
Tomography (OCT) in coronary 

arteries
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