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• Stenosis in large epicardial (capacitance) vessel  decreased perfusion pressure  arterioles 
downstream dilate to maintain normal resting flow.

• As stenosis progresses, arteriolar dilatation becomes chronic, decreasing potential to augment flow 
an thus decreasing CFR.

• As CFR approaches 1 (vasodilatory capacity “maximum”), any further decrease in PP or increase in 
MVO2  ischaemia.

S Sen et al. J Am Coll Cardiol 2012;59:1392–402) Hendrik Wienemann et. Front  Cardiov Med 2021, Vol 8, Article 744181 
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How to do it – Practical Tips
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INOCA
Ischaemia with non-obstructive coronary arteries

MINOCA – myocardial infarction with non-obstructive coronary 
arteries

RCA LCA

Prognosis of patients with 
INOCA is far from benign

• Impaired quality of life

• Higher risk of disability

• Increases mortality, 
morbidity

• Higher recurrence rates of 
hospital readmissions

• Higher rates of repeated 
coronary angiograms

• Higher healthcare costs

V. Kunadian et al.
Eur Heart J . 2020 1;41(37):3504-3520

CMD Assessment

Ohms law, V=IR
R = V/I

Patient 1
Patient 2
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INOCA

V. Kunadian et al. Eur Heart J . 2020 Oct 1;41(37):3504-3520
T Ford, Colin Berry. Heart 2020;106:387-398
C. Noel Bairey Mertz et al. Circulation 
2017;135:1075

Pharmacologic Treatment

• Aspirin
• PDE-5 inhibitors
• L-arginine
• Aminophylline
• Endothelin receptor blockers

Non-Pharmacologic Treatment

• Exercise
• Cognitive behavioural therapy
• TENS

Mr. DK – 37 yr.
Recurrent chest tightness – exertion and rest. 
Awoke at 3 am, chest tightness “someone was sitting on chest”.  Radiated to his neck and 
associated with sweating.  Eased after 30 minutes. 
A&E. Normal ECG, chest x-ray, and blood tests (FBC, CRP, D-dimer, clotting, liver function 
test, U&Es and troponin). Advised Gaviscon. Already on Omeprazole 20 mg daily.  

PMHx: Raynaud’s disease. Previous CTCA: no obstructive disease.

Mr. DK 

Clinical History : 

73 yr. old Asian male
Crescendo angina
Angio 2019 moderate RCA disease 
Possible significant LAD disease.
Awaiting knee surgery turned down due to anginal symptoms. If possible within 1 month

Coronary angiogram. RRA. 6F

LMS: unobstructed
LAD: mild disease in proximal and mid course. Mild-moderate disease in distal LAD at apex
Cx: 40% hazy lesion in mid course
RCA: mild disease in proximal and mid course. Diffuse moderate disease in distal PDA with 
slow flow.

XB3 Guide.
Pressure wire X in Cx. RFR/FFR = 1.
Coronary flow reserve: 1.8
Index of myocardial resistance: 40

Diagnosis: coronary microvascular disease. Stop ISMN (which can sometimes paradoxically 
worsen anginal symptoms, and start Ranolazine 375mg BD. Can be listed for orthopaedic 
surgery from a cardiac perspective.

HT HT
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Mrs. GR – 74 yr.
Hypertensive, Dyslipidaemia, Paroxysmal AF.
Possible diagnosis of coronary spasm /syndrome X, 2004 after normal coronary 
angiogram
SOBE – RACPC.  Referred for CTCA. Long waiting list (COVID)
Admitted to Lister Hospital with Chest tightness
Echo: normal

Referred for invasive coronary angiography, MVD and vasospastic assessment.

GR GR

RFR: 0.88
FFR 0.90
CFR 4.4
IMR 20

Clinical History : 

Seen in RACPC. CTCA. 50-69% non calcifed stenosis in prox. 
Cx and partially calcifed 50-69% stenosis in mid LAD. 
Dr. Ghuran's list please

Exertional pressure like pain associated with SOB. Good history for anginal 
symptoms

Right radial artery. 6F
Almost separate ostium of LAD And CX.
LAD: Mild to moderate disease in mid LAD
Cx: Mild disease in proximal Cx
RCA: Dominant with mild disease in mid RCA.

XB 3 Guide.

LAD

RFR: 0.92,0.93
FFR 0.88
CFR 1.4
IMR 37

Low coronary flow reserve and high myocardial resistance consistent with coronary 
microvascular disease and microvascular angina. 

AD

RFR: 0.92,0.93
FFR 0.88
CFR 1.4
IMR 37

AD

DL

CTCA – mild to moderate CAD

Stress echo

Stress CMR

Coronary angiogram

Stress CMR

DL
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DL DL

Thank You


