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Microcirculation
(what we do not see with angiography)

Epicardial arteries
(what we see with angiography)

Structure of coronary circulation
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of patients presenting 
with acute coronary 

syndromes/heart attack 
have no obstructive CAD 

(MINOCA)3

of patients continue to 
have angina post-PCI2

of patients seen in the 
catheterization lab have ischemia 

and no obstructive CAD (INOCA)1

• A significant number of patients presenting with angina may benefit from microvascular diagnostic testing:
• Ischemia with No Obstructive Coronary Artery disease (INOCA)
• Post-PCI patients’ persistent angina may be caused by CMD 
• Acute coronary syndromes without obstructive coronary disease (MINOCA) may be related to CMD

 Patients who receive a diagnosis and stratified medical therapy have improved Quality of Life indices

Need for microvascular assessment
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Coronary Microvascular Dysfunction:
• Using coronary flow reserve (CFR) and index of 

microvascular resistance (IMR) to diagnose these 
patients allows for a stratified  medical approach, 
which can improve outcomes and Quality of Life 
indices2

• Disease management may include:
- Pharmacological treatment
- Cardiac rehabilitation
- Lifestyle changes

59% may not have obstructive 
disease1

Coronary Epicardial Disease:

• Using fractional flow reserve (FFR) to determine 
need for revascularization can improve outcomes
and lower adverse events3

• But post- percutaneous coronary intervention (PCI) 
angina occurs in 20-30% of patients at 1 year4

• Diagnosing coronary microvascular dysfunction 
(CMD) at the initial PCI or subsequent visit may 
improve outcomes and provide peace of mind to 
patients5

41% may have obstructive CAD1
(defined as ≥50% vessel stenosis)

Stable Angina Patients who undergo Coronary Angiography

Diagnostic pathway: stable angina
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• INOCA patients historically thought to be at 
low risk for major adverse cardiovascular 
events (MACE)1

• Recent data show INOCA patients carry 
elevated MACE risk up to 2x that of 
patients with normal coronary arteries and 
no angina1

• Coronary Microvascular Dysfunction (CMD) is 
a common cause of INOCA and cannot be 
diagnosed by angiography alone.2

INOCA is not benign
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• MINOCA: Myocardial Infarction and 
NOnobstructive Coronary Arteries

• Acute Coronary Syndrome

• Elevated troponin levels

• MINOCA ≈ 5% to 6% of all patients with 
acute infarction referred for coronary 
angiography. There are a variety of causes 
that can result in this clinical condition, 
including CMD1

• CMD usually presents as stable coronary 
artery disease (CAD) but may also present 
as acute coronary syndrome (ACS) and be a 
cause of MINOCA3

MINOCA and microvascular assessment
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Chest Pain Guidelines recommend CMD testing
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*While clinical findings validate the importance of accurately diagnosing CMD, the 
structure of available diagnosis codes (ICD-10-CM) does not describe the disease:

All of these unmet patient needs could potentially be met through creation of 
CMD-specific ICD-10-CM codes

3. Linking of patient presentation with specific diagnosis to facilitate data collection

2. Reduction in resource utilization from unnecessary (and repeated) diagnostic testing

1. Streamlining of patient journey from presentation to diagnosis (and to treatment)

Unmet clinical needs in CMD/INOCA
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Thank you for your attention
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