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Overview:

What causes sidebranch “jailing” after PCI?

How does FFR help us address bifurcation 
disease?disease? 

How does IVUS help us address bifurcation 
disease? 



Causes of Sidebranch Compromisep

Angulation, branch overlap and imaging 
artifact hamper angiographic determination 
of sidebranch lesion significance.

Mechanical Causes
Plaque ShiftPlaque Shift
Carina Shift



Mechanical Causes of Sidebranch Compromise

77 patients with bifurcation disease had IVUS of the main 
branch before and after PCI and FFR of the “jailed” sidebranchbranch before and after PCI, and FFR of the jailed  sidebranch

Circ Cardiovasc Interv 2010;3:113-119



Causes of Sidebranch “Jailing”g

Plaque shift

Main Branch 
PCI



Causes of Sidebranch “Jailing”g

Carina Shift

Main Branch 
PCI



Anatomic Changes in Main Branch after PCI

IVUS performed before and after PCI in 77 bifurcation lesions

Circ Cardiovasc Interv 2010;3:113-119



Anatomic Changes in Main Branch after PCI
Side Branch “jailing” also can occur due to carina shift

Pre-
PCI

Post-
PCI

Circ Cardiovasc Interv 2010;3:113-119



Can we predict which side branches will 
have an abnormal FFR after MB stenting? 

Pre-Intervention Angiographic ParametersPre-Intervention Angiographic Parameters

Circ Cardiovasc Intervent 2010;3:113-9.



Can we predict which side branches will 
have an abnormal FFR after MB stenting? 

Correlation between Pre PCI Angiographic DS and Post PCI SB FFRCorrelation between Pre PCI Angiographic DS and Post PCI SB FFR

Circ Cardiovasc Intervent 2010;3:113-9.



Can we predict which side branches will 
have an abnormal FFR after MB stenting? 

Pre-Intervention IVUS ParametersPre-Intervention IVUS Parameters

Circ Cardiovasc Intervent 2010;3:113-9.



Can we predict which side branches will 
have an abnormal FFR after MB stenting?

Correlation between Pre PCI MB IVUS and Post PCI SB FFRCorrelation between Pre PCI MB IVUS and Post PCI SB FFR

Circ Cardiovasc Intervent 2010;3:113-9.



What we have learned about PCI 
and sidebranch “jailing”?

Both plaque shift and carina shift contribute 
t id b h “j ili ” ft i b h PCIto sidebranch “jailing” after main branch PCI.

Unfortunately, anatomic evaluation does not 
reliably predict the functional significance ofreliably predict the functional significance of 
sidebranch “jailing”.



Overview:

What causes sidebranch “jailing” after PCI?

How does FFR help us address bifurcation 
disease?disease?

How does IVUS help us address bifurcation 
disease?



Why do we need FFR for bifurcation lesions?

Angiographic evaluation is difficult due to vessel overlap,Angiographic evaluation is difficult due to vessel overlap, 
angulation, foreshortening, and stent strut artifact

IVUS/OCT it i f i ifi t id b h l iIVUS/OCT criteria for a significant sidebranch lesion are 
unknown and it is technically difficult to perform in some 
cases (particularly after stenting)

The amount of myocardium supplied by a sidebranch is 
relatively small and highly variablerelatively small and highly variable

PCI outcomes of bifurcation lesions are historically poory

Koo and De Bruyne. Eurointervention 2010;6:J94-J98.



FFR and Bifurcation Disease
Before PCI After PCI



FFR and Bifurcation Disease

FFR of “Jailed” OM = 0.93

Resting Intravenous Adenosine



Jailed Side Branches and FFR
FFR in 97 “Jailed” Side Branches 

0.75

At 10 month F/U no 
Death MI orDeath, MI, or 
Sidebranch TLR

Koo et al. J Am Coll Cardiol 2005;46:633-7.



Jailed Side Branches and FFR
FFR in 91 “Jailed” Side Branches, Repeated at 6 Months 

Koo et al. Eur Heart J 2008;29:726-32.



FFR of “jailed” Circumflex

Pre Stent Post Stent

FU @ 8 mo

Courtesy of Chang-Wook Nam, MD



FFR of “jailed” Circumflexj
FFR measured down “jailed” circumflex in 29 patients after LM PCI

Nam CW, et al. Korean Circ J 2011;41:304-7.



FFR of “jailed” Circumflex

PCI groupDefer group

j

PCI group
n = 5

Defer group
n = 24

Death, n 0 1

0Myocardial Infarction, n

TLR, n

0

3

0

1,

Stent Thrombosis, n

3

0 0

Total Events, n 3 2

Nam CW, et al. Korean Circ J 2011;41:304-7.



Practical Considerations:
Do not “jail” the pressure wire behind a stentj p

Remember to consider distal side branch disease orRemember to consider distal side branch disease or 
proximal main branch disease when assessing FFR 
of a sidebranch ostium

If you are intent on measuring the FFR of a “jailed”If you are intent on measuring the FFR of a jailed  
side branch, but cannot wire the vessel with a 
pressure wire, can wire with another wire andpressure wire, can wire with another wire and 
exchange over a transit catheter



Overview:

What causes sidebranch “jailing” after PCI?

How does FFR help us address bifurcation 
disease?disease?

How does IVUS help us address bifurcation 
disease?



IVUS Guidance and Bifurcation Lesions
758 non-Left Main bifurcation lesions treated at Asan Medical Center

(n=473)

(n=285)

Kim, et al. Am J Cardiol 2010;106:612-18



IVUS Guidance and Bifurcation Lesions
420 non-Left Main bifurcation lesions treated 

with DES at Asan Medical Center

Kim, et al. Am J Cardiol 2010;106:612-18



IVUS Guidance and Bifurcation Lesions
758 non-Left Main bifurcation lesions treated at Asan Medical Center

Kim, et al. Am J Cardiol 2010;106:612-18



IVUS Guidance and Bifurcation Lesions
758 non-Left Main bifurcation lesions treated at Asan Medical Center

Stent Thrombosis

Kim, et al. Am J Cardiol 2010;106:612-18



IVUS Guidance and Bifurcation Lesions
758 non-Left Main bifurcation lesions treated at Asan Medical Center

Kim, et al. Am J Cardiol 2010;106:612-18



IVUS Guidance and Bifurcation Lesions
201 propensity matched Left Main lesions treated at 
Asan Medical Center (>50% were bifurcation lesions)Asan Medical Center ( 50% were bifurcation lesions)

Park, et al. Circ Cardiovasc Interv 2009;2:167-177



Summary:y

Sid b h “j ili ” b f b th lSidebranch “jailing” occurs because of both plaque 
shift and carina shift.

Anatomic assessment does not accurately predict 
which sidebranch lesions are functionally significantwhich sidebranch lesions are functionally significant.

FFR measurement identifies functionallyFFR measurement identifies functionally 
insignificant “jailed” sidebranches which do not 
require further treatment. q



Summary:y

Intravascular ultrasound guidance during 
bifurcation PCI appears to improve outcomes 
by optimizing stent deployment. 

Functional Angioplasty

FFR-Guided Decision Making, 

u ct o a g op asty

g
IVUS-Guided Optimization


