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TERMS

Ischemia with Non-Obstructive Coronary Arteries (INOCA)

Angina with Non-Obstructive Coronary Arteries (ANOCA)

Myocardial Infarction with Non-Obstructive Coronary Arteries (MINOCA)
Open artery ischemia (OAl)

Coronary microvascular dysfunction (CMD)



CORONARY MICROVASCULAR DYSFUNCTION

“...spectrum of structural and functional alternations at the level of the
coronary microcirculation, leading to an impaired coronary blood flow and
ultimately resulting in myocardial ischemia.”




Conclusions:
1. Exercise capacity is 7 METS, which is fair for age and gender.
2. Normal hemodynamic response.
3. Normal electrocardiographic response.
4. Normal augmentation in left ventricular systolic function.

5. Appropriate HR response.

6. Appropriate BP response.

7. Normal stress echocardiogram with no evidence of inducible ischemia.
8. Normal stress echo with fair exercise capacity
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Coronary CT Angiography and 5-Year Risk
of Myocardial Infarction

A Death from Coronary Heart Disease or Monfatal Myocardial Infarction

Standard care

Cumulative Incidence

CONCLUSIONS

_:“':'f:rﬁi?t.* . o - - In this trial, the use of CTA in addition to standard care in patients with stable
I chest pain resulted icantly lower rate of death from coronary heart dis-

or nonfatal myocardial infarction at 5 s than standard care alone, without

resulting in a significantly higher rate of coronary angiography or coronary revascu-
lanzation. (Funded by the sovernment Chief Scientist Office and others;
SCOT-HEART ClinicalTrals.gov number, NCT01149590.)
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CORONARY CT ANGIOGRAPHY




The Navier-Stokes Equations
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FIGURE 2 IVUS and OCT of LAD Myocardial Bridge
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FIGURE 2 Role of CMD in Determining Ischemia
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Figure 2: Acetylcholine and Adenosine Coronary vVascular
Effects
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ENDOTHELIAL-DEPENDENT VERSUS ENDOTHELIAL-

INDEPENDENT (ENDOTYPES)

Endothelial-dependent

Functional abnormality (decreased NO)
Endothelial cell
Vasoconstriction/vasospasm
Acetylcholine

Invasive approach

CCB

Endothelial-independent

Structural abnormality (intimal thickening)
Vascular smooth muscle cell

Decreased coronary flow reserve
Adenosine

Non-invasive/invasive approach

Beta-blocker/ACE/ARB



CENTRAL ILLUSTRATION Invasive Diagnostic Pathway for Patients With ANOCA

Examples include:
Patient « Prior angiography without obstructive CAD
Selection: « Low risk for obstructive CAD
: » Stress testing suggestive of nonobstructive CAD

Diagnostic
Testing:

Epicardial Coronary
Spasm

Angina and ischemic ECG >0% to s90% narrowing >90% spasm with Half-moon sign / 210%

CFR <2-2.5 and/or IMR 225 changes with acetylcholine, and/or <50% A in acetylcholine with angina systolic compression by

SIAHOR TR, 22 2 but without epicardial spasm coronary blood flow with and ECG changes kv SOONLIING
acetylcholine dFFR/IFR/RFR <0.76

Samuels BA, et al. J Am Coll Cardiol. 2023;82(12):1245-1263.




FIGURE 1 Underlying Causes of Angina With Nonobstructive Coronary Arteries

Samuels BA, et al. J Am Coll Cardiol. 2023;82(12):1245-1263.




TABLE 1 Strengths and Limitations of Select Diagnostic Techniques for the Evaluation of CMD

Accuracy Reproducibility Diagnostic Threshold Prognostic Validation Availability

Noninvasive*

PET

CMR

Doppler echocardiography
Invasive’

CFR

IMR

*Assumes exclusion of obstructive coronary artery disease.

CFR = coronary flow reserve; CFVR = coronary flow velocity reserve; CMD = coronary microvascular disease; CMR = cardiac magnetic resonance; CT = computed to-

mography; IMR = index of microvascular resistance; MPRI = myocardial perfusion reserve index; PET = positron emission tomography.

Taqueti and Di Carli
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CENTRAL ILLUSTRATION Abnormal Myocardial Perfusion Reserve in Nonobstructive Coronary Artery Disease
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SEMI-QUANTITATIVE PERFUSION AND MPR INDEX
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LAD LCx

Time Attenuation Curve (TAC)
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Acetylcholine
o—r

Nitroglycerine
o>

Adenosine
o—>

Diagnostic
angiography

(© 10 min

Spasm provocation
testing

@ 20 min

Wire-based assessment
of vasodilation

@ 10 min

Diagnosis:

* Coronary spasm
(epicardial / microvascular)

* Impaired vasodilation
(CFR / MVR)

@ Total: ~ 40 min

Monitor:

* ECG
* Symptoms
* Angiogram

CFR and MVR by

* Doppler or
* Thermodilution

Peter Ong. ACC 12.18.2020.



Angina-like chest pain + non-invasive evidence of ischemia

FFR < 0.80

Epicardial
CAD

#FullPhysiology assessment

FFR > 0.80
IMR 2 25
CFR< 2
Ach -

Isolated CMD

CFR, IMR

IET-

FFR > 0.80
IMR < 25
CFR22
Ach +

Isolated VSA

Acetylcholine test

FFR > 0.80
IMR 2 25
CFR< 2
Ach +

Mixed
CMD/VSA

S. Benenati et al.

FFR > 0.80
IMR < 25
CFR22

Ach -

Non-cardiac
chest pain

European Journal of Internal Medicine 127 (2024) 15-24




CONCLUSIONS

ANOCA/INOCA represent a diagnostic starting point to establish underlying
pathophysiology

Consider CCTA to assess for obstructive CAD (and myocardial bridge)

PET and CMR may be considered to evaluate for CMD (endothelium-
Independent)

Invasive approach may be considered to evaluate for
coronary/microvascular vasospasm/vasoconstriction (endothelium-
dependent)
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