
CASE STUDY

IVUS-Guided PCI For Bifurcation Lesion 

순환기 춘계통합학술대회
2012. 4. 21. 14:40-15:00

서울대학교병원내과

구 본 권



Bifurcations are complex!
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IVUS-guided PCI for bifurcation lesion can improve outcomes 

In conclusion, IVUS-guided stenting for bifurcation 
lesions significantly reduced the 4-year mortality 
compared to conventional angiographically guided 
stenting.

CONCLUSIONS: 
IVUS guidance during DES implantation at bifurcation 
lesions may be helpful to improve long-term clinical 
outcomes by reducing the occurrence of death or 
myocardial infarction
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• Pre-intervention
• After main branch stent implantation
• After side branch balloon angioplasty
• After side branch stenting
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What can be guided by IVUS?



Precise anatomical lesion assessment
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LAD:
Lumen area: 2.8mm2

Plaque area: 6.2mm2

%plaque burden: 69%
Vessel area: 9.0mm2

Diagonal branch:
Lumen area: 2.7mm2

%plaque burden: 46%
Plaque area: 2.3mm2

Vessel area: 5.0mm2



Mechanism of side branch stenosis
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PlaquePlaque + Negative remodeling



Important of longitudinal view

• Geometry of bifurcation lesion

• Amount, character and distribution of plaque

• Location, length of carina

• Distance between carina and outer lumen of a side branch
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Important of longitudinal view
Will this diagonal branch occluded?
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LAD:
Lumen area: 2.8mm2

Plaque area: 6.2mm2

%plaque burden: 69%
Vessel area: 9.0mm2

Diagonal branch:
Lumen area: 2.7mm2

%plaque burden: 46%
Plaque area: 2.3mm2

Vessel area: 5.0mm2

Precise anatomical (=functional) assessment?

Diagonal FFR

LAD FFR
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Diagnostic accuracy of IVUS parameters in pure ostial lesions

Koh JS, Koo BK, et al., JACC Intv, 2012
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• Pre-intervention
 IVUS can provide detailed anatomical 

information which is very helpful to plan the 
intervention strategy

 Longitudinal view is important to predict what 
will happen in side branch after main branch 
stent implantation.

 IVUS parameters have low positive predictive 
values to predict the presence of ischemia.
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• Pre-intervention
• After main branch stent implantation
• After side branch balloon angioplasty
• After side branch stenting
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What can be guided by IVUS?



How can these be assessed by IVUS?
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Koo BK, et al., Circ Cardiovasc Interv, 2010

Pre-intervention IVUS to predict jailed SB FFR

Pre-intervention
Proximal main branch plaque

Pre-intervention
Distal main branch lumen
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Plaque shift Carina shift+

Mechanism of SB jailing

13



Pre-intervention IVUS to predict jailed SB FFR<0.8

Kang SJ, et al., Am J Cardiol 2011
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IVUS can tell True vs. Pseudo-stenosis

FFR = 0.60 FFR = 0.92
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Complexity of SB jailing: Plaque, Carina, Stent…… 

Stent strut Shifted carina

Shifted plaque

Koo BK,TCT 2008

IVUS can tell the mechanism of SB jailing

Carina shift
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• Target: SB plaque
 Large balloon, high pressure 
 More injury, more dissection 
Higher chance of SB stenting
 More late loss

• Target: Shifted carina
 Relatively small balloon, low pressure 
 Less injury, less dissection
 Less chance of SB stenting
 Less late loss

Different target, different strategy
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• After main branch stent implantation

 IVUS for jailed side branches is generally not recommended.
 Main branch IVUS is helpful to define the degree and mechanism of 

side branch jail and to plan the treatment strategy.
 Pre-intervention IVUS is not that helpful to predict the functional 

significance of jailed side branch.
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• Pre-intervention
• After main branch stent implantation
• After side branch balloon angioplasty
• After side branch stenting
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What can be guided by IVUS?



Min Lumen Area: 2.0mm2

MLD: 1.2mm

Anatomical severity vs. Functional significance

- IVUS vs. FFR in SB ostial lesions -

Reference segment
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Assessment of procedural results

Before Kissing balloon inflation After Kissing balloon inflation
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What happened?
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After Kissing balloon inflation



• Pre-intervention
• After main branch stent implantation
• After side branch balloon angioplasty
• After side branch stenting
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What can be guided by IVUS?



Excellent results?

Modified T Kissing Crush
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Angiographically excellent, but…..

Courtesy of Dr. Murasato
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Hahn JY, et al. J Am Coll Cardiol 2009

Larger post-procedural MSA for larger MLA 
during follow-up
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Average Diameter: 
3.4mm

Average Diameter 
3.2mm

Estimated  ideal diameter 
by Finet’s law = 4.4mm

Under-expansion

Average Diameter 
3.2mm

Over-expansion

Reference  segment
Average diameter  3.7mm

Eccentricity: 3.51/3.75 = 0.93

Estimated  ideal diameter 
by Finet’s law = 3.7mm

Proximal stent
Average diameter : 4.2 mm
Eccentricity: 3.6/5.0 = 0.71
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Over-expansion and flow dynamics

Pressure gradient in all segments: < 3mmHg

Non-Optimal

Non-Optimal

Koo BK. European Bifurcation Club 2010
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• After side branch angioplasty
• After side branch stenting

 IVUS is helpful to understand the cause of 
procedural difficulty/complications and to 
determine the procedural success of side 
branch PCI.

 Keeping the natural anatomy is more important 
than acquiring more than enough lumen area.
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Pre-intervention
 IVUS can provide detailed anatomical information (especially, longitudinal view) 

to plan the intervention strategy
 IVUS parameters have low positive predictive values to predict the presence of 

ischemia.

After main branch stent implantation
 Main branch IVUS is helpful to define the mechanism of side branch jail and to 

plan the side branch intervention strategy.
 Pre-intervention IVUS is not that helpful to predict the functional significance of 

jailed side branch.

After side branch angioplasty/stenting
 IVUS is helpful to determine the cause of complications and to assess the 

procedural success (keep the natural bifurcation geometry at the end of a 
procedure).
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PCI For Bifurcation Lesion: What can be guided by IVUS? 


