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Why left main lesion is important?
•Supplying 75% of the LV cardiac mass  with right dominant type or 

balanced type and 100% in the case of left dominant type.

•Divided into three anatomic regions-ostium, a mid-portion, and the 
distal portion. 

•LMCA bifurcation, intimal atherosclerosis is accelerated primarily in 
area of low shear stress in the lateral wall close to the LAD and LCx
bifurcation .. The carina was always spared
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The benefit shown by EXCEL would likely drive further 
interest in LMCA assessment for PCI.

Accurate assessment of LMCA disease 
is important to guide appropriate risk stratification and 
treatment allocation.

Conventionally, an angiographic cut-off of ≥ 50% diameter 
stenosis (equivalent to ≥ 75% area stenosis) has been 
used to indicate hemodynamic significance, 

Bing et al. J A C C : c a r d i o v a s c u l a r i n t e r v e n t io n s .  2 0 1 5
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There is more to a stenosis than just minimal lumen diameter or 
area which produce a reduction in coronary flow.

Coronary stenosis has complex 

anatomic features, such as 

Flow entrance angle, 

Length of narrowing, 

Shape of the orifice, 

Exit angle and 

Region of turbulence, 

which together form the resistance. 

These anatomic factors are 

unknowable from the angiogram. 

Angiographic assessment of the LMCA has 
the different limitations

•Short vessel segment, 

•Lack of a reference vessel, 

•Eccentricity, remodeling, 

•Potential for missed ostial disease due to deep 
catheter placement,

•Overlapping daughter branches, and

•Foreshortening on angiography
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Complementary use of FFR 
or IVUS/OCT is needed

Arguments for the morphological 
approaches

IVUS / OCT
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Absolute lumen CSA <5.9 mm2 (or MLD < 2.8 mm) is the 

suggested criterion for significant LMCA stenosis

IVUS Criteria for a significant LMCA stenosis

Jasti V. et al, Circulation 2004
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Commonly proposed practice for IVUS cutoff 

suggest that a deferral strategy may be safe in the short- to medium-

term if the IVUSderivedLMCA MLA is >6 mm2 or MLD >2.8 mm; 

this is a commonly proposed practice .

Identifying a cut-off with adequate accuracy when compared to FFR, 

however, remains challenging.

Different Cut off for IVUS
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4.5 mm2 77 %

More recently, a smaller MLAs were reported in Asian 
populations. 

MLA <4.8 mm2 was best correlated with an FFR <0.80
(89% sensitivity and 83% specificity), 

The accuracy of these small cut-offs has not been 
determined in other ethnic groups

Different Cut off for IVUS
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IVUS POST-PCI

•There are no RCT data available. The principal data 
comes from 2 registry cohorts: 

•the Korean MAIN-COMPARE registry  (Revascularization for 
Unprotected Left Main Coronary Stenosis: Comparison of PTCA Versus 

Surgical Revascularization) &

•a pooled Spanish registry

•In the absence of RCT, these observational studies offer 
some support for the routine use of IVUS to optimize 
LMCA PCI

de la Torre Hernandez JM, et al. J Am Coll Cardiol Intv 2014;7:244–54.

Brugaletta SJ, et al. Am Coll Cardiol Img 2011;4:647–55.

Impact of IVUS guidance on long term mortality in stenting 
for UP-LMCA stenosis
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OCT/FFR Evaluation of Moderate LMCA Lesion

•The main disadvantage with OCT is 
shallow depth of penetration, which limits 
assessment of plaque burden (an 
important consideration in LMCA 
treatment).

•In addition,is the need to flush the lumen 
to achieve a blood-free field. This renders 
adequate assessment of ostial LMCA 
lesions more difficult.

•A recent analysis of 15 studies confirmed 
the correlation between IVUS MLA and 
FFR in LMCA disease but no data to 
support the role of OCT in this setting .

D’Ascenzo F, et al.. Am Heart J 2015;169:663–73
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Arguments for the functional 
approach

FFR determination by pressure guide

Determination of FFR by pressure guide
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DEFER: 15-Years
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P= NS

P= NS

P= NS P= NS

28%

31%
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LMCA assessment with FFR

Although the principles 
determining FFR apply equally 
to the LMCA as to other points in 
the coronary tree,

interestingly, the presence of 
LMCA disease was an 
exclusion criteriain the 3 
landmark trials DEFER, FAME, 
and FAME 2 trials.

Role of FFR  in intermediate LMCA stenosis

47 yr M with Stable angina 50yr M with Stable angina

Visual ðfunctional mismatch in LMCA stenosis

Morton J. Kern. Trends in cardiovascular medicine  (2016)
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Role of FFR  in intermediate LMCA stenosis

•FFR measurement for intermediate LMCA 
evaluation should be required, especially in cases 
of ostial and shaft LMCA disease. 

•FFR measurement could avoid unnecessary 
LMCA stenting or bypass surgery.

Morton J. Kern. Trends in cardiovascular medicine  (2016)

Limitation of LMCA FFR 

An important limitation of LMCA FFR is the confounding 

effect of downstream stenoses, which are present in the 

majority of patients with LMCA disease.

Serial stenoses will each blunt hyperemic flow, thereby 

causing LMCA FFR to be falsely elevated in the 

presence of downstream disease.

• a pullback gradient  from LAD & LCX is often warranted to 

determine the location of greatest functional flow limitation and the relative 

contribution of each lesion to the total ischemic burden. 

• Intravenous adenosine allows for careful pullbacks and a 

longer steady state that is often favorable.,

• Guide catheter disengagement should be ensured to avoid the 

potential for a false negative FFR due to guide catheter damping at an ostial LMCA 

lesion

• When in doubt, an IVUS/or OCT may be desirable.

Morton J. Kern. Trends in cardiovascular medicine  (2016)
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LM-FFR in the setting of down stream 
LAD (or dominant LCX) disease

•Fortunately, the LAD lesion must be very 
severe (FFR <0.6) to influence the left main 
FFR. 

•In the case of the leftmain/LAD FFR <0.6, with 
aquestion of the true left main FFR, use IVUS
to measure the distal left main CSA. 

•If the left main CSA is >6 mm2, the lesion is 
not significant. 

Morton J. Kern. Trends in cardiovascular medicine  (2016)

Shiono Y et al, Circ. J. 2015

150 patients

Deferred Revasc. based on FFR> 0.75

Gray-zone FFR: 0.75-0.80
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Gray-zone FFR: 0.75-0.80

P = 0.3 P = 0.08
P < 0.001

Angiographic vs Functional severity of CAD

In lesions with 50 -70% diameter narrowing, only 35% were 

hemodynamicallysignificant based on FFR. 

In lesions with 71 -90% diameter stenosis, 20% were not 

hemodynamicallysignificantbased on FFR and did not 

require PCI.
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summarizes the studies that assess revascularization in 
LMCA based on FFR

FFR <0.75 is a clinically effective tool when used as a 

cutoff for guiding revascularization decisions for 

intermediate LMCA lesions.
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Algorisms for the complementary use 
of FFR or IVUS/OCT

Conventional wisdom says, 
òIf you want to stent, use IVUS; 

if you donõt, use FFR.ó

The conventional wisdom for this comparison is dead 
wrong especially in LM PCI. 

These two tools are apples and oranges, and as everyone 
knows, apples are not oranges. 
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FFR vs IVUS in Intermediate Coronary Lesions

167 consecutive patients

Chang-Wook N. et al 2010;JACC interventions
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FFR Versus IVUS …. LMCA stenosis.

•IVUS assessment has a relatively 
strong correlation with FFR in evaluating 
intermediate LMCA stenoses.

•A normal FFR can be predicted 
reasonably well with IVUS dimensions 
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Studies Correlating IVUS Parameters to FFR to 
Identify Significant LMCA

Limited variability in LMCA length, diameter, and amount of supplied myocardium explains the better 

correlation in LMCA than non-LMCA stenoses.

350 patients, 367 lesions 
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All RVD RVD<3.0

RVD>3.5
RVD3.0-3.5

3.1 2.7

3.2 3.7

Diagnostic accuracy of IVUS MLA in the Prediction of 

Functionally Significant Stenosis
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6.0 mm24.8 mm2 7.0 mm2

òTreat the patient and not the numbers!ó

IVUS complementary role

Grey-zone FFR (0.75- 0.80)

128 patients

22.5%

6.5%

5.0%

P= 0.02

Li L et al, CoronArtery Dis. 2016
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FUTURE DIRECTIONS

Kang S-J, Am J Cardiol2016Both Vsub>30.7 cm3 and Vratio>25.4% were determinants of FFR < 0.75

SensitivityĄ 85%

SpecificityĄ 92%

PPVĄ 92%

NPVĄ 85%

CAMS

CT Angiography-based myocardial segmentation (CAMS)
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IVUS-derived % Total Atheroma Volume and FFR in IM LAD lesions

Jin et al, Int J Cardiol 2016
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0.86 0.93

iFRcut-off

0.89
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Take home message
We need both FFR & IVUS in LM intervention

•Because there are a number of different MLA left 
main thresholds for FFR (ranging from 4.8–7.0mm2) 
which likely represent different heart sizes in 
different patient populations),

•Its better to use FFR as the initial assessment tool 
then use IVUS for stent sizing and appreciating the 
degree of calcification and to ensure full apposition 
and stent expansion. 
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