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Abstract

In the 1980s, De Wood et al. reported that approximately 10% of patients with MI were found to have non-obstructive CAD.
Currently, the prevalence may be even higher in the era of high-sensitivity cardiac troponin assays; because of the lower specificity

to diagnose acute M.

MINOCA occurs in 5-15% of patients presenting with acute ST-segment elevation MI (STEMI) or non-ST

segment elevation Ml (NSTEMI). Many terms have been coined to describe patients with AMI or acute coronary syndrome (ACS)
with normal or near-normal coronary arteries, such as MINOCA, MINCA (MI with normal coronary arteries) and INOCA (ischaemia

and no obstructive coronary artery disease)
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Introduction

In the 1980s, De Wood et al. reported that approximately 10% of patients
with MI were found to have non-obstructive CAD [1]. Currently, the
prevalence may be even higher in the era of high-sensitivity cardiac
troponin assays; because of the lower specificity to diagnose acute MI [2].
MINOCA occurs in 5-15% of patients presenting with acute ST-segment
elevation MI (STEMI) or non-ST segment elevation Ml (NSTEMI) [3].
Many terms have been coined to describe patients with AMI or acute
coronary syndrome (ACS) with normal or near-normal coronary arteries,
such as MINOCA, MINCA (MI with normal coronary arteries) and
INOCA (ischaemia and no obstructive coronary artery disease) [4,5]. The
term MINOCA is incorporated into the recently published Fourth
Universal Definition of AMI [6]. Compared with obstructive coronary
artery disease, factors associated with MINOCA include the female sex,
younger age (<55 years), genetics and physiological stress [7]. A higher
prevalence of MINOCA was found in younger patients (58.8% vs 61.3%,
p<0.001), females (43% vs 24%, p<0.001), non-white patients (25% vs
12%, p<0.0001) and in patients presenting with non-STEMI (78% vs
51%, p<0.0001), compared to AMI with obstructive CAD [8-11].
Accurate diagnosis and subsequent management require the appropriate
use of intravascular imaging and coronary function testing, in addition to
echocardiographic and cardiac MRI (CMR) to assess for the presence of
infarction or myocardial disorders without coronary involvement [12].
MINOCA is not a benign diagnosis, with outcomes similar to those of
patients with acute M1 and obstructive coronary disease up to 1 year (12-
month mortality 0.6% versus 2.3%, respectively; p=0.68 [12]
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Case Report

A 38-year-old man was referred to emergency department for ongoing
chest pain. He had sudden onset of central, crushing chest pain for 7 hours,
with severity increasing in the last 2 hours and the symptoms were
associated with sweating. The patient had a known case of hypertension
and was on medication for the last 2 years. The patient was also a pre-
diabetic. His mother had hypertension and diabetes mellitus. There is no
history of hypertension, diabetes mellitus or cardiovascular disease in his
siblings.

General Examination: 02 saturation-95%, Pulse-110 bpm, Bp-
110/90mmHg.Systemic  Examination: no abnormality  detected.
Investigation: CBC, RFT, BSR, and Electrolytes were with in normal
limits. ECG: ST elevation in infero-lateral leads. Cardiac Biomarkers:
CPK-MB-82u/l and Trop 11.6u/l. Echo screening: hypokinetic inferior
LV wall.

He was diagnosed as acute infero-lateral wall M| and was taken to the
cath lab. His coronary angiography studies revealed normal coronary
arteries. He was admitted in the CCU and was treated with Aspirin,
Clopidogrel, LMWH, Atorvastatin, Beta-Blocker, Anxiolytics, PPI and
Stool softener. On the following day, cardiac MRI was performed, which
revealed curvilinear, confluent and patchy subendocardial enhancement
noted in infero-posterior wall of the left ventricle. Features are compatible
with myocardial infraction. He was conservatively managed and was
discharged on 5th post MI day.
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Figure 1. ECG showing ST elevation in infero-lateral leads

Definition and Pathophysiology of MINOCA

The diagnosis MINOCA requires (1) the presence of an AMI (according
to the Fourth Universal Definition of AMI), (2) non-obstructive coronary
arteries on invasive coronary angiography, defined as no coronary
stenosis>50% in any potential infarct-related artery, and (3) no clinically
overt specific cause for the acute presentation [6]. In a patient presenting
with symptoms of ischaemia, cardiac enzyme elevation and
echocardiographic or electrocardiographic features suggestive of acute
MI, a working diagnosis is made during angiography in the absence of

culprit obstructive coronary artery disease (epicardial coronary artery
stenosis >50%) or an apparent systemic cause for the presentation [13,14].
Approximately one-third of patients have been reported to present with
suspected STEMI within an emergency setting and the remaining
majority as NSTEMI patients undergoing subsequent angiography [3].
MINOCA disorders can be classified within the fourth universal
definition of MI [6]. They may meet criteria for type 1 MI, where
epicardial coronary artery disorders are diagnosed, or type 2 Ml due to
endothelial dysfunction or oxygen supply and demand mismatch, or
myocardial injury [6]. (Figure. 2)

—

Figure 2. Showing normal left coronary system

Cardiac causes of MINOCA include:
1. Plague disruption and plaque erosion

2. Spontaneous coronary artery dissection
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3. Coronary artery spasm
4. Coronary micro vascular dysfunction

5, Coronary thrombus or embolism
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Non-cardiac causes of MINOCA can result in myocardial injury include
(PE), (end-stage) renal failure, sepsis; stroke and other forms of type 2 Ml

Copy rights@ Ranjit K Sharma et.al.

such as anemia and hyperthyroidism. They can also be associated with
chest pain, elevated cardiac enzymes and ECG changes. (Figure. 3)

Figure 3. Showing normal right coronary artery

Discussion
Diagnosis and Evaluation of Patients with MINOCA

When a patient meets the criteria for a working diagnosis of MINOCA
(universal acute MI criteria, infarct-related epicardial stenosis <50%,
absence of overt alternative systemic cause) during angiography, then
further invasive and adjunctive investigations should be considered at this
point such as Coronary intravascular ultrasound (IVUS) or optical
coherence tomography (OCT) [15,16,17]. Left ventriculography may also
be of value in the assessment of other causes, such as takotsubo syndrome,
and is routinely performed in many percutaneous coronary intervention
(PCI) centers [18]. In addition to measurement of left ventricular end-
diastolic pressure (LVEDP), ventriculography may also indicate an
epicardial territorial distribution of impaired kinesis implicating a single
epicardial artery, compared with a microvascular pattern involving an
extended territory of one or more arteries. The upper limit of normal for
LVEDP is 10 mmHg and LVEDP >18 mmHg is associated with an
adverse post-MI prognosis [19]. Following invasive angiography,
transthoracic echocardiography should be performed specifically
assessing for the presence of regional wall motion abnormalities, embolic
sources, pericardial effusion and typical features of takotsubo syndrome

‘

[20]. CMR can identify inflammation, oedema and scar and can assess
myocardial function by T1 - and T2 -weighted imaging [21]. CMR is an
important diagnostic tool and is guideline recommended in all patients
with MINOCA [22]. If present on CMR, late gadolinium enhancement
localizes the site of myocardial damage, and the pattern of distribution
suggests the diagnosis [23]. Subendocardial or transmural enhancement
is typically of ischaemic etiology. Subepicardial enhancement may be
observed in myocarditis, cardiac sarcoid or cardiomyopathy associated
with Duchenne muscular dystrophy. Mid-wall enhancement is associated
with dilated cardiomyopathy, hypertrophic cardiomyopathy, Duchenne
muscular dystrophy, Becker’s muscular dystrophy, Anderson—Fabry
disease, sarcoidosis or myocarditis. Finally, global endocardial
enhancement is associated with amyloidosis, systemic sclerosis,
hypereosinophilic syndrome or Churg-Strauss syndrome, whereas the
absence of late gadolinium enhancement may be in keeping with
microvascular dysfunction or a non-cardiac cause of the presentation [24].
CMR should be performed as soon as feasible after identification of
MINOCA (within 4 weeks after hospital admission). However, in 8-67%
of patients no abnormalities could be found, which leads to a therapeutic
dilemma for clinicians [25]. (figure.4)

Figure 4. CMR showing subendocardial enhancement noted in infero-posterior wall of the left ventricle
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Therapeutic Strategies for Patients with MINOCA

MINOCA secondary to plaque disruption or with evidence of ischaemic
damage on CMR receive dual antiplatelet therapy (12 months followed
by lifelong single agent), high-dose statin (including in patients with
minimal plaque burden), B-blocker and ACEi or ARB [26, 27].
Mineralocorticoid receptor antagonists (MRA) may have a theoretical
role in improving outcomes of MINOCA patients because aldosterone
levels immediately after acute Ml are associated with all-cause mortality.
Aldosterone mediates the downstream effects of RAAS activation,
including endothelial dysfunction, inflammation and fibrosis, but, at
present, there are no trial data of MRA therapy in MINOCA patients [28].

Outcomes of Patients with MINOCA

With outcomes similar to those of patients with acute MI and obstructive
coronary disease up to 1 year (12-month mortality 0.6% versus 2.3%,
respectively; p=0.68), MINOCA is not benign [11]. Mortality and the
incidence of major adverse cardiac events (MACE) for MINOCA patients
are reported as comparable with those of patients with obstructive
coronary artery disease, as and significantly worse than for the general
population [29]. Within the SWEDEHEART registry, approximately one
in four patients experience a MACE within 4 years, including death,
recurrent MI, hospitalization with heart failure or ischemic stroke [30].
There are no studies focused on the effects of MINOCA on quality of life,
including persistent ischaemic symptoms and psychosocial parameters.
MINOCA-BAT will include a sub-study assessing the prevalence of
angina pectoris in addition to health-related quality of life, anxiety,
depression and psychiatric comorbidities [27].

Conclusion

MI with non-obstructive coronary arteries (MINOCA) is a heterogeneous
working diagnosis requiring further investigation during and after
invasive angiography. Clinicians should consider the use of intracoronary
imaging and coronary physiology testing during angiography to assess for
plague disruption and vasospasticity. Cardiac MRI with gadolinium
contrast is recommended in all MINOCA patients. MINOCA is not
benign and has comparable outcomes with acute MI due to obstructive
coronary artery disease. Treatment of the underlying cause is paramount
although, at present, often empirical. There is an unmet clinical need for
stratified therapy for patients with MINOCA.

References

1. DeWood MA, Spores J, Notske R, et al. Prevalence of total coronary
occlusion during the early hours of transmural
myocardialinfarction.NEnglJMed.1980;303(16):897-902.

2. Hjort M, Lindahl B, Baron T, et al. Prognosis in relation to high-
sensitivity cardiac troponin T levels in patients with myocardial
infarction and non-obstructive coronary arteries. Am Heart J. 2018;
200:60-6.

3. Pasupathy S, Air T, Dreyer RP, et al .Systematic review of patients
presenting with suspected myocardial infarction and non-obstructive
coronary arteries. Circulation.2015; 131(10): 861-870.

4. Collste O, Sorensson P, Frick M, et al. Myocardial infarction with
normal coronary arteries is common and associated with normal
findings on cardiovascular magnetic resonance imaging: results from
the Stockholm Myocardial Infarction with Normal Coronaries study.
J Intern Med. 2013; 273(2):189-196.

5. Bairey Merz CN, Pepine CJ, Walsh MN, et al. Ischemia and No
Obstructive Coronary Artery Disease (INOCA): developing
evidence-based therapies and research agenda for the next
decade.Circulation.2017; 135(11):1075-1092.

6. Thygesen K, Alpert JS, Jaffe AS, et al. Fourth universal definition of
myocardial infarction (2018). Eur Heart J. 2019; 40(3):237-269.

Auctores Publishing — Volume 1(1)-003 www.auctoresonline.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Copy rights@ Ranjit K Sharma et.al.

Agewall S, Beltrame JF, Reynolds HR, et al. ESC working group
position paper on myocardial infarction with non-obstructive
coronary arteries. Eur Heart J. 2017; 38(3):143-153.

Planer D, Mehran R, Ohman EM, et al. Prognosis of patients with
non-ST-segment-elevation myocardial infarction and non-
obstructive coronary artery disease: propensity-matched analysis
from the Acute Catheterization and Urgent Intervention Triage
Strategy trial. Circ Cardiovasc Interv.2014; 7(3):285-293.

Patel MR, Chen AY, Peterson ED, et al. Prevalence, predictors, and
outcomes of patients with non-ST-segment elevation myocardial
infarction and insignificant coronary artery disease: results from the
Can Rapid risk stratification of Unstable angina patients Suppress
Adverse outcomes with Early implementation of the ACC/AHA
Guidelines (CRUSADE)initiative.AmHeart].2006;152(4):641-647.
Planer D, Mehran R, Ohman EM, et al. Prognosis of patients with
non-ST-segment-elevation myocardial infarction and non-
obstructive coronary artery disease: propensity-matched analysis
from the Acute Catheterization and Urgent Intervention Triage
Strategy trial. Circ Cardiovasc Interv.2014; 7(3):285-293.

Safdar B, Spatz ES, Dreyer RP, et al. Presentation, clinical profile,
and prognosis of young patients with myocardial infarction with
non-obstructive coronary arteries (MINOCA): results from the
VIRGO study. J Am Heart Assoc. 2018;

Tamis-Holland JE, Jneid H, Reynolds HR et al. Contemporary
diagnosis and management of patients with myocardial infarction in
the absence of obstructive coronary artery disease: a scientific
statement from the American Heart Association.Circulation.2019;
139(18):e891-e908.

Larsen Al, Nilsen DW, Yu J, et al. Long-term prognosis of patients
presenting with ST-segment elevation myocardial infarction with no
significant coronary artery disease(from the HORIZONS-AMI
trial).AmJCardiol.2013;111(5):643-648.

Pasupathy S, Tavella R, Beltrame JF. Myocardial infarction with
Non obstructive coronary arteries (MINOCA): the past, present, and
future management. Circulation. 2017; 135(16):1490-3.

Jia H, Abtahian F,Aguirre AD ,et al. In vivo diagnosis of plaque
erosion and calcified nodule in patients with acute coronary
syndrome by intravascular optical coherence tomography.
JAmCollCardiol.2013; 62(19):1748-1758.

Reynolds HR, Srichai MB, Igbal SN, et al. Mechanisms of
myocardial infarction in women without angiographically
obstructive  coronary artery disease. Circulation. 2011;
124(13):1414-1425.

Khuddus MA, Pepine CJ, Handberg EM, et al. An intravascular
ultrasound analysis in women experiencing chest pain in the absence
of obstructive coronary artery disease: a sub study from the National
Heart, Lung and Blood Institute-Sponsored Women’s Ischemia
Syndrome Evaluation (WISE).JIntervCardiol.2010;23(6):511-519.
Prasad A. Apical ballooning syndrome: an important differential
diagnosis of acute myocardial infarction. Circulation. 2007 Feb;
115(5):e56—-€59.

Maznyczka AM, McCartney PJ, Oldroyd KG, et al. Risk
stratification guided by the index of microcirculatory resistance and
left wventricular end-diastolic pressure in acute myocardial
infarction. Circ Cardiovasc Interv 2021; 14:e009529.

Collet JP, Thiele H, Barbato E, et al. 2020 ESC guidelines for the
management of acute coronary syndromes in patients presenting
without persistent ST-segment elevation. Eur Heart J 2021;
42:1289-1367.

Leurent G, Langella B, Fougerou C, et al. Diagnostic contributions
of cardiac magnetic resonance imaging in patients presenting with
elevated troponin, acute chest pain syndrome and unobstructed
coronary arteries. Arch CardiovascDis.2011; 104(3):161-170.

Page 4 of 5


https://www.nejm.org/doi/full/10.1056/NEJM198010163031601
https://www.nejm.org/doi/full/10.1056/NEJM198010163031601
https://www.nejm.org/doi/full/10.1056/NEJM198010163031601
https://www.sciencedirect.com/science/article/pii/S0002870318300772
https://www.sciencedirect.com/science/article/pii/S0002870318300772
https://www.sciencedirect.com/science/article/pii/S0002870318300772
https://www.sciencedirect.com/science/article/pii/S0002870318300772
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.114.011201
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.114.011201
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.114.011201
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2796.2012.02567.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2796.2012.02567.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2796.2012.02567.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2796.2012.02567.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2796.2012.02567.x
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.116.024534
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.116.024534
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.116.024534
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.116.024534
https://www.scholars.northwestern.edu/en/publications/fourth-universal-definition-of-myocardial-infarction-2018-2
https://www.scholars.northwestern.edu/en/publications/fourth-universal-definition-of-myocardial-infarction-2018-2
https://academic.oup.com/eurheartj/article-abstract/38/3/143/2967570
https://academic.oup.com/eurheartj/article-abstract/38/3/143/2967570
https://academic.oup.com/eurheartj/article-abstract/38/3/143/2967570
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://www.sciencedirect.com/science/article/pii/S0002870306002547
https://www.sciencedirect.com/science/article/pii/S0002870306002547
https://www.sciencedirect.com/science/article/pii/S0002870306002547
https://www.sciencedirect.com/science/article/pii/S0002870306002547
https://www.sciencedirect.com/science/article/pii/S0002870306002547
https://www.sciencedirect.com/science/article/pii/S0002870306002547
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://pubmed.ncbi.nlm.nih.gov/24847016/
https://www.ahajournals.org/doi/abs/10.1161/JAHA.118.009174
https://www.ahajournals.org/doi/abs/10.1161/JAHA.118.009174
https://www.ahajournals.org/doi/abs/10.1161/JAHA.118.009174
https://www.ahajournals.org/doi/abs/10.1161/JAHA.118.009174
https://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000670
https://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000670
https://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000670
https://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000670
https://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000670
https://www.sciencedirect.com/science/article/pii/S0002914912024447
https://www.sciencedirect.com/science/article/pii/S0002914912024447
https://www.sciencedirect.com/science/article/pii/S0002914912024447
https://www.sciencedirect.com/science/article/pii/S0002914912024447
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.117.027666
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.117.027666
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.117.027666
https://www.jacc.org/doi/abs/10.1016/j.jacc.2013.05.071
https://www.jacc.org/doi/abs/10.1016/j.jacc.2013.05.071
https://www.jacc.org/doi/abs/10.1016/j.jacc.2013.05.071
https://www.jacc.org/doi/abs/10.1016/j.jacc.2013.05.071
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.111.026542
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.111.026542
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.111.026542
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.111.026542
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-8183.2010.00598.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-8183.2010.00598.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-8183.2010.00598.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-8183.2010.00598.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-8183.2010.00598.x
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.106.669341
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.106.669341
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.106.669341
https://pubmed.ncbi.nlm.nih.gov/33591821/
https://pubmed.ncbi.nlm.nih.gov/33591821/
https://pubmed.ncbi.nlm.nih.gov/33591821/
https://pubmed.ncbi.nlm.nih.gov/33591821/
https://academic.oup.com/eurheartj/advance-article-abstract/doi/10.1093/eurheartj/ehab277/6295905
https://academic.oup.com/eurheartj/advance-article-abstract/doi/10.1093/eurheartj/ehab277/6295905
https://academic.oup.com/eurheartj/advance-article-abstract/doi/10.1093/eurheartj/ehab277/6295905
https://academic.oup.com/eurheartj/advance-article-abstract/doi/10.1093/eurheartj/ehab277/6295905
https://www.sciencedirect.com/science/article/pii/S1875213611000556
https://www.sciencedirect.com/science/article/pii/S1875213611000556
https://www.sciencedirect.com/science/article/pii/S1875213611000556
https://www.sciencedirect.com/science/article/pii/S1875213611000556

Clinical and Interventional Cardiology

22.
23.
24.
25.

26.

This work is licensed under Creative
Y Commons Attribution 4.0 License

Stensaeth KH, Fossum E, Hoffmann P, et al. Clinical characteristics
and role of early cardiac magnetic resonance imaging in patients with
suspected ST-elevation myocardial infarction and normal coronary
arteries.Int J Cardiovasclmaging.2011;27(3):355-365.

Avegliano GP, Huguet M, Costabel JP, et al. Cardiac magnetic
resonance imaging in patients with chest pain, high troponin levels
and absence of coronary artery obstruction. RevArgentCardiol.2011;
79(3):226-230.

Laraudogoitia Zaldumbide E, Perez-David E, Larena JA, et al. The
value of cardiac magnetic resonance in patients with acute coronary
syndrome and normal coronary arteries. RevEspCardiol.2009;
62(9):976-983.

Gerbaud E, Harcaut E,Coste P, et al. Cardiac magnetic resonance
imaging for the diagnosis of patients presenting with chest pain,
raised troponin, and unobstructed coronary
arteries.IntJCardiovascimaging.2012;28 (4):783-794.

Lindahl B, Baron T, Erlinge D, et al. Medical therapy for secondary
prevention and long-term outcome in patients with myocardial

27.

28.

29.

30.

Copy rights@ Ranjit K Sharma et.al.

infarction with non-obstructive
disease. Circulation 2017;135:1481-1489
Nordenskjold AM, Agewall S, Atar D, et al. Randomized evaluation
of beta blocker and ACE-inhibitor/angiotensin receptor blocker
treatment in patients with myocardial infarction with non-obstructive
coronary arteries (MINOCA-BAT): rationale and design. Am Heart
J2021; 231:96-104.

De Mello WC. Beneficial effect of eplerenone on cardiac
remodelling and electrical properties of the failing heart. J Renin
Angiotensin Aldosterone Syst 2006; 7:40-46.

Choo EH, Chang K, Lee KY, et al. Prognosis and predictors of
mortality in patients suffering myocardial infarction with non-
obstructive coronary arteries. J Am Heart Assoc 2019; 8:e011990.
Jernberg T, Attebring MF, Hambraeus K, et al. The Swedish Web-
system for enhancement and development of evidence-based care in
heart disease evaluated according to recommended therapies
(SWEDEHEART). Heart 2010;96:1617-1621

coronary artery

Ready to submit your research? Choose Auctores and benefit from:

X3

%

3

*

X3

%

3

*

X3

%

3

*

To Submit Your Article Click Here:

DOI: 10.31579/cic-2021/003

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

Auctores Publishing — Volume 1(1)-003 www.auctoresonline.org

Learn more www.auctoresonline.org/journals/clinical-and-interventional-
cardiology-

Page 5 of 5


https://link.springer.com/article/10.1007/s10554-010-9671-7
https://link.springer.com/article/10.1007/s10554-010-9671-7
https://link.springer.com/article/10.1007/s10554-010-9671-7
https://link.springer.com/article/10.1007/s10554-010-9671-7
https://dialnet.unirioja.es/servlet/articulo?codigo=4799343
https://dialnet.unirioja.es/servlet/articulo?codigo=4799343
https://dialnet.unirioja.es/servlet/articulo?codigo=4799343
https://dialnet.unirioja.es/servlet/articulo?codigo=4799343
https://www.google.com/search?rlz=1C1RLNS_enIN917IN918&sxsrf=AOaemvIWvuzD6LDqzlVJ3Y53mcIwjdkzkg:1630151756605&q=24.%09Lidogoti+Zaldumbide,+Perez-David+E,+Larena+JA,+et+al.+The+value+of+cardiac+magnetic+resonance+in+patients+with+acute+coronary+syndrome+and+normal+coronary+arteries.+Rev+Esp+Cardiol.2009;+62(9):976%E2%80%9383.&spell=1&sa=X&ved=2ahUKEwjqkofD1NPyAhVg63MBHddEDhEQBSgAegQIARAx
https://www.google.com/search?rlz=1C1RLNS_enIN917IN918&sxsrf=AOaemvIWvuzD6LDqzlVJ3Y53mcIwjdkzkg:1630151756605&q=24.%09Lidogoti+Zaldumbide,+Perez-David+E,+Larena+JA,+et+al.+The+value+of+cardiac+magnetic+resonance+in+patients+with+acute+coronary+syndrome+and+normal+coronary+arteries.+Rev+Esp+Cardiol.2009;+62(9):976%E2%80%9383.&spell=1&sa=X&ved=2ahUKEwjqkofD1NPyAhVg63MBHddEDhEQBSgAegQIARAx
https://www.google.com/search?rlz=1C1RLNS_enIN917IN918&sxsrf=AOaemvIWvuzD6LDqzlVJ3Y53mcIwjdkzkg:1630151756605&q=24.%09Lidogoti+Zaldumbide,+Perez-David+E,+Larena+JA,+et+al.+The+value+of+cardiac+magnetic+resonance+in+patients+with+acute+coronary+syndrome+and+normal+coronary+arteries.+Rev+Esp+Cardiol.2009;+62(9):976%E2%80%9383.&spell=1&sa=X&ved=2ahUKEwjqkofD1NPyAhVg63MBHddEDhEQBSgAegQIARAx
https://www.google.com/search?rlz=1C1RLNS_enIN917IN918&sxsrf=AOaemvIWvuzD6LDqzlVJ3Y53mcIwjdkzkg:1630151756605&q=24.%09Lidogoti+Zaldumbide,+Perez-David+E,+Larena+JA,+et+al.+The+value+of+cardiac+magnetic+resonance+in+patients+with+acute+coronary+syndrome+and+normal+coronary+arteries.+Rev+Esp+Cardiol.2009;+62(9):976%E2%80%9383.&spell=1&sa=X&ved=2ahUKEwjqkofD1NPyAhVg63MBHddEDhEQBSgAegQIARAx
https://link.springer.com/article/10.1007/s10554-011-9879-1
https://link.springer.com/article/10.1007/s10554-011-9879-1
https://link.springer.com/article/10.1007/s10554-011-9879-1
https://link.springer.com/article/10.1007/s10554-011-9879-1
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.116.026336
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.116.026336
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.116.026336
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.116.026336
https://www.sciencedirect.com/science/article/pii/S0002870320303458
https://www.sciencedirect.com/science/article/pii/S0002870320303458
https://www.sciencedirect.com/science/article/pii/S0002870320303458
https://www.sciencedirect.com/science/article/pii/S0002870320303458
https://www.sciencedirect.com/science/article/pii/S0002870320303458
https://journals.sagepub.com/doi/abs/10.3317/jraas.2006.005
https://journals.sagepub.com/doi/abs/10.3317/jraas.2006.005
https://journals.sagepub.com/doi/abs/10.3317/jraas.2006.005
https://www.ahajournals.org/doi/abs/10.1161/JAHA.119.011990
https://www.ahajournals.org/doi/abs/10.1161/JAHA.119.011990
https://www.ahajournals.org/doi/abs/10.1161/JAHA.119.011990
https://heart.bmj.com/content/96/20/1617.short
https://heart.bmj.com/content/96/20/1617.short
https://heart.bmj.com/content/96/20/1617.short
https://heart.bmj.com/content/96/20/1617.short
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/manuscript

