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Myocardial Infarction with No 
Obstructive Coronary Arteries

“The Essential is Invisible to the Eye…”

Nothing to do…

Coronary Arteries are normal…



MINOCA is a broadly labeled term: a variety of 

causes can result in this clinical condition.

We are treating an AMI, despite the absence of 

obstructive CAD. 

MINOCA patients seems to have better 

outcomes than their AMI-CAD counterparts, but 

there are controversial data about this issue…

MINOCA

“Myocardial Infarction with No 

Obstructive Coronary Disease”



MINOCA
Nothing new under the sun: 

Coined in 2013, It was described back in the 30’s…



Criteria to be fulfilled:

- AMI: “Fourth Universal 

Definition of Myocardial 

Infarction Criteria

- Nonobstructive 

Coronary Arteries on 

Angio: <50% stenosis in 

major epicardial vessels.

- No specific Alternate 

Diagnosis for the 

Clinical Presentation

MINOCA Diagnostic Criteria

Circulation. 2019;139:e891–e908. DOI: 

10.1161/CIR.0000000000000670



MINOCA
Prevalence and Prognosis

Prevalence 6% STEMI in MINOCA 33%

Circulation. 2015;131:861-870. 

DOI: 10.1161/CIRCULATIONAHA.114.011201
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MINOCA
Prevalence and Prognosis

J Am Heart Assoc. 2018;7:e009174. doi:10.1161/JAHA.118.009174

MI aged 18 to 55 years: 

nonobstructive vs 

obstructive coronary 

disease. N: 2690.

PREVALENCE

MINOCA: 11,2%. 

STEMI: 21% in MINOCA 

and 52% in MI-CAD. 

One and 12-Months 

Mortality similar in 

MINOCA vs MI-CAD.



MINOCA: ETHIOLOGY

Circulation. 2019;139:e891–e908. DOI: 

10.1161/CIR.0000000000000670Circulation. 2019;139:e891–e908. DOI: 

10.1161/CIR.0000000000000670



MINOCA
A Working Diagnosis

Circulation. 2019;139:e891–e908. DOI: 10.1161/CIR.0000000000000670



MINOCA Treatment

Circulation. 2019;139:e891–e908. DOI: 10.1161/CIR.0000000000000670

- AAS, Clopidogrel…
- Statin
- Beta Blockers, ACE Inhibitors,   

Calcium Channel Blockers
- Nitrates, Nicorandil, 

Cilostazol…
- Unconventional Antianginal 

Therapies…
- Anticoagulant Therapy…
- Treatment of Underlying 

Condition in Supply Demand 
Mismatch….

- Medical or Devices Therapies 
in Heart Failure…



MINOCA: Acute Treatment?
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Nothing to do Right Now…

No Coronary Blockage…

Myocardial Infarction with No 
Obstructive Coronary Arteries

“The Essential is Invisible to the Eye…”



Revascularization is the restoration of perfusion to 

a ischemic body part or organ, achieved by 

unblocking obstructed or disrupted blood vessels 

or by surgically implanting replacements.

MINOCA = AMI = Ischemia
Revascularization?



V1 V2 V3

V4 V5 V6

- 39 years old male HT, obesity and metabolic syndrome.
- Ongoing oppressive 9/10 chest pain, associated with 

shortness of breath and diaphoresis.
- Mild heart failure on physical examination.

- Laboratory findings unremarkable, cardiac markers negative. 
- Admission EKG showed abnormal Q waves and slight ST 

segment elevation in anterior and lateral leads.
- No pain relief or EKG changes with iv nitroglycerin.

Case Presentation
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Angiography: RCA.

The RCA is dominant, with no obstruction.



No obstructions, but notorious slow flow 

in LAD: >3 Beats in filling the Vessel.

1.Contrast injection starts.

2.The CX is completely filled, the 

LAD is only partially filled.

Angiography: Left Coronary Artery



We have a young male with ongoing chest pain, mild 
heart failure and ST changes in anterior leads… 

Urgent catheterization seems to be appropriate!

Is the LAD slow 
flow related to 

the clinical 
situation?

Let’s perform a Left 
Ventriculography!

The patient 
doesn’t have 

obstructive CAD.
However, the 

slow flow in LAD 
is notorious.

If slow flow is 
causing myocardial 
ischemia: MINOCA

1. How can we 
determine that?

2. Is there any 
appropriate 
treatment?
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Left Ventriculography 
We do not perform left ventriculography routinely. 

In this case we wondered if the slow flow in LAD had impact 

on ventricular function, besides the chest pain and EKC 

changes compatible with myocardial ischemia.
In order to optimize D2B time, the patient was sent to the Cath Lab without 

previous ECO, according to our PPCI protocol.

NO

BENEFIT EXPECTED IF FLOW IMPROVES

MAYBE… YES

Normal Apical 

Ballooning

Regional 

Wall Motion 

Abnormality



Left Ventriculography

Anterior hypokinesis with mild to moderate function impairment

gustavosamaja@hotmail.com



We homologated 

the treatment of 

this “unexpected” 

Slow Flow to our 

standard protocol 

for No Reflow.

We administered 

distal IC Adenosine 

for ensuring drug 

delivery to the distal 

vascular bed.

And what about treatment?



We excluded 
vasospasm: 

intracoronary 
NTG failed to 
restore flow

Using a 
microcatheter 

we administered 
4 bolus of 50 µg 

of adenosine 

Besides
transient

bradicardia, the
procedure was
well tolerated

LAD flow
improved and 

symptoms
disappeared

Pre-adenosine Post-adenosine
Ongoing

chest-pain
Pain relief



?

Trying to show more objective data… 
TIMI FRAME COUNT

TIMI Frame Count

A Quantitative Method of Assessing Coronary Artery Flow

C. Michael Gibson, Christopher P. Cannon, William L. Daley, J. Theodore Dodge, Barbara 

Alexander, Susan J. Marble, Carolyn H. McCabe, Lori Raymond, Terry Fortin, W. Kenneth 

Poole, and Eugene Braunwald

Circulation. Volume 93(5):879-888. March 1, 1996.

The number of cineframes needed for dye to 

reach standardized distal landmarks was 

counted to objectively assess an index of 

coronary blood flow as a continuous variable.

The TIMI FRAME COUNT is longer in LAD, 

so the CORRECTED TIMI FRAME COUNT 

(CTFC) is calculated dividing by 1,7. 

The index is simple, objective, reproducible 

and quantitative, besides all the potential 

factors that introduce variability.
LAD Normal CTFC 

21.1±1.5 frames

Normal flow is ≥15 to ≤27 frames for 95% Confidence Interval.



Pre-adenosine Post-adenosineCTFC 44,7 CTFC 28,2

Treatment: IC Adenosine

The original paper analyzed angiograms filmed at 30 frames/second.

Our angiograms were taken at 15 frames/second. 



Follow Up

In Hospital

- Clinically uneventful.

-Cardiac biomarkers elevation and 

pronounced anterior T wave inversion.

-Discharged on aspirin, atorvastatin, 

enalapril and diltiazem.

Diagnosis of Acute Myocardial 
Infarction

- MRI….
- SPECT…

Long Term FU

- On 6-month follow up, continued 
treatment and have been asymptomatic.
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MRI: LGE

SPECT

Was it a MI? It was a MI
Late Gadolinium Enhancement: 
Anterior subendocardial necrosis 
with transmural progression on 
the apical anterior and inferior 

segments associated with 
hypokinesis with a mild 

impairment of LVEF.

Cardiac SPECT: 
apical necrosis 

pattern.



The Case of our MINOCA Patient

No Reflow Treatment

IC NTG

Circulation. 2019;139:e891–e908. DOI: 10.1161/CIR.0000000000000670



Summary of Coronary Artery Vasomotor Disorders

-The most frequent cause of AMI in young patients are 

Coronary Artery Vasomotor Disorder: macrovascular or 

microvascular depending whether they involve epicardial 

arteries or the microvascular coronary bed.

The case of our MINOCA Patient

Coronary artery microvascular disorders are a heterogeneous group 

of disorder with the main pathology being at the level of the 

microvascular coronary bed.

- Macrovascular artery 

disorder is discarded. 

-This is a case of 

microvascular coronary 

artery disease.

Syndrome X is 

manifested as 

prolonged or related to 

exertion chest pain, 

exercise stress is 

positive with normal 

coronary flow reserve, 

and usually affects 

menopausal females. 

Angiography is 

NORMAL

Microvascular 

Angina or Spasm:

not totally accepted 

as a separate entity, 

it is unclear or 

related to spasm of 

the 

microvasculature. 

Stress test is 

negative, usually in 

women.

Angiography is 

NORMAL

Coronary Slow Flow

It is related to increased 

microvascular 

resistance and stress 

test is usually negative.  

It occurs in obese young 

males, with prolonged 

rest pain. 

Angiography is 

normal but with 

delayed 

opacification.

Adapted from Yakan et al. ReviewsinVascularMedicine2 (2014) 118–122



The case of our MINOCA Patient related to 

Coronary Slow Flow
Coronary Slow Flow is defined angiographicaly as the slow antegrade passage 

of contrast material in the coronary arterial tree in the absence of epicardial 

coronary artery stenosis or spasm.

The prevalence of the Coronary Slow Flow is between 1% and 5% of all 

coronary angiograms performed in ACS. True myocardial infarction is 

uncommon and occurs in about of 8% of those patients. 

The pathophysiology of CSFP is not yet fully understood, resting resistance of 

the microvascular coronary arteries is thought to play a central role.

The name “Cardiac Syndrome Y” has been suggested due to the possible role 

of “neuropeptide Y” in the pathophysiology.

- There are not guidelines nor recommendations 

about acute or chronic treatment of Syndrome Y.

- We homologated the acute treatment to our 

protocol for No Reflow management.



And What About Secondary Prevention in those Cases?

Circulation. 2017;135:1481–1489. DOI: 

10.1161/CIRCULATIONAHA.116.026336

MINOCA in 9136 p, 4.1 years follow-up.

- Beneficial effects of treatment with statins and 

angiotensin-converting enzyme inhibitors/angiotensin 

receptor blockers.

- Trend toward positive effects of β-blockers.

- No benefit of DAPT. 
Berthil Lindal et Al. Circulation 2017

The case of our MINOCA Patient related to 

Coronary Slow Flow



TAKE HOME MESSAGE

- Coronary arteries with no 

obstruction doesn’t always mean 

“Normal Coronary Arteries”:                      

KEEP AN EYE ON THE FLOW!

- Improving flow with IC drugs can 

be beneficial for these patients, 

especially if “Syndrome Y” is 

causing an AMI.

The essential can be 

invisible to the eye…

Normal 

Coronary 

Arteries

Syndrome Y

gustavosamaja@hotmail.com



The Essential is Invisible to the Eye…

Full Coronary 

Circulation

Microcirculation is Invisible to the Angio…

Take Home Message II

Be Aware of the Flow:
- MINOCA

- Syndrome Y
- No Reflow

- Blush in PPCI



Thank You
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BACK UP



Laboratory results

Hematocrit 38% Hemoglobin 13mg/dl

Leukocites 11700 Platelet 230000

Urea 33 mg/dl Creatinine 1.02 mg/dl

Sodium 139 mEq/l Potasium 4.7 mEq/l

Glucose 125 Hepatogram Normal

Total Cholesterol 152 Triglycerides 251

LDL Cholesterol 63 HDL Cholesterol 33

CPK 183 CK-mB 44

Troponin I Negative



EKG

DI DII DIII

aVR aVL aVF

v1 v2 v3

v4 v5 v6

Admission



DI DII DIII

aVR aVL aVF

v1 v2 v3

v4 v5 v6

EKG
Post Adenosin



EKG

DI DII DIII

aVR aVL aVF

v1 v2 v3

v4 v5 v6

Evolution



No Reference to Clinical Improvement or AMI



Angiography










