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FIGURE 4 Relationship Between Jeopardized but Viable Myocardial Segments and Early Revascularization
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COMPLETE CARDIAC CHARACTERIZATION

IMR = Resistance (au) Micro-circulation only
IMR=PyX Tn,
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Circulation Journal 0R|G|NAL ARTICLE
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Diagnostic Accuracy of Artificial Intelligence-Based
Angiography-Derived Fractional Flow Reserve
Using Pressure Wire-Based Fractional
Flow Reserve as a Reference
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DefinicaFR
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Wavefree period

Wave-free period
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Comparison of Different
Diastolic Resting Indexes to iFR
Are They All Equal?
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FFR( A)pred =

Pd o [(Pm/Pa) X Pw]

(Pa_ Pm) + (Pd o Pw)

= 4 Maximum Flow
FFR(A+B) = P,/ P, | .
FFR{A)opp = P / Pa | 5z |
FFR(BJasn = Py / P L,

Diameter narrowing (%)

Gould et al., Am J Cardiol 1974;33:87-94 (from Braunwald’s Heart Disease 2005)
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Measurement of Hyperemic Pullback L)
Pressure Gradients to Characterize
Patterns of Coronary Atherosclerosis

Carlos Collet, MD,** Jeroen Sonck, MD,*"* Bert Vandeloo, MD,® Takuya Mizukami, MD, PuD,*¢
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Howto dealwith low postPCIl FFR/NHI

High | Medical
g | follow-up
Fl;gj'; :clilR Intracoronary
[ : ' Major pressure step-up ‘ IMAsing
Low —> pulbackiacing toy in stented segment F e or
clarify causes ‘ g Additional
- Inadequate stent coverage procedure
- Plaque prolapse
- Stent underexpansion
- Edge dissection . .
Eeludemioceaurcdl & .| Residual .| Consider
P focal disease "| additional PCI
related causes
- Drift Mai t
- Inadequate hyperemia » R | Medical
. Accordion phenomenon in non-stented Segment / fOllOW'Up

- Vasospasm
PCI risk > benefit

| Residual
"| diffuse disease

PClI risk < benefit

\ Consider

additional PCI
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MACE

Coronarymicrovasculadysfunction(CMD)

AINOCA; ischemiacausedby nonobstructivecoronary
artery disease

Coronary Flow Reserve
25%

Severe

P<0.0001 (CFR)
P=0.56 (gender) } CFR <2.0
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Clinical Risk
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Severity of CMD
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0] 1 2 3 No Non-obstructive Obstructive
Atherosclerosis CAD CAD

Severity of Atherosclerosis

Years
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Coronary Microvascular Dysfunction Abnormal Structure and Function of Coronary Macro and Microcirculation
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Focal atheroma Intimal thickening {Capillary density
Diffuse atherosclerosis Smooth Muscle Cell (SMC) {Capillary diameter
Coronary remodeling thickening Capillary obstruction
SMC proliferation
Perivascular fibrosis
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F at hyperemia

F at rest

V -
(T ) at hyperemia

mn

Vv
T. at rest

CFR=

Assuming the epicardial volume (V) remains unchanged, CFR can

be calculated as follows.

T, at rest

(5) CFR=

T, at hyperemia

1 2N2 Y1 NY N

CFR > 2.0 mm physiologicvascular
function

LJINJ

DeBruyneB. Circulation2001;104:2003%
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Ach- and adenosine-based vasoreactivity protocol

Ach testing performed after at least 24 hours of washout from CCB and nitrates

Ba.selme Repeat angiogram after each dose Einal CFR/MR
angiogram bl

Continuous Doppler flow monitoring, | 2-lead ECG and symptom monitoring

Ach 2 pg?i.c. Ach 20 pg? i.c. Ach 100 pg?ic.  Ach 200 pg?i.c. NTG Adenosine
over 60 s over 60 s over 60 s over 60 s 200 pgi.c. 200 pgi.c?
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¥ Effect of Acetylcholine on Coronary Perfusion

Dual (Paradoxical) Effect Depending on Endothelial Function

Normal Endothelium
e Acetylcholine stimulates M3 receptors on endothelium _.
y P Diffuse spasm pattem
{ v X -

e - Release of nitric oxide (NO) s

e - Vasodilation of coronary arteries
e = 1 Coronary blood flow (perfusion)

< Result: Improved myocardial perfusion

! Endothelial Dysfunction

¢ Impaired NO production
¢ Acetylcholine acts directly on vascular smooth muscle

Control CAG Nitroglycerin'

e - Vasoconstriction [ coronary spasm
e« - { Coronary perfusion SatoK. JAHA 2013;e000227

< Result: Myocardial ischemia (e.g., vasospastic angina)
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Beyond Coronary Artery
Disease
Assessing the Microcirculation
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