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ELECTROCARDIOGRAPHIC MISTAKES
BETWEEN MYOCARDIAL INFARCTION
AND NON-CORONARY HEART DISEASE OWN EXPERIENCE AND LITERATURE
DATA
Abstract. The mistakes of electrocardiograms (ECG) at myocardial
infarction andnon-coronary heart disease in the differential diagnosis is based on clinical examinations (ECG, echocardiography,
markers of inflammation (C-reactive protein), cardiac enzyme tests,
coronary computed tomographic angiography (CCTA), cardiac
magnetic resonance imaging or invasive coronary angiography. The
CCTA can confirm diagnosis of the myocarditis notthe myocardial
infarction in our study.

When in 1920th Harold Pardee said about changes of electrocardiogram (ECG) in case of myocardial infarction (MI) he did not know that in future
Ukrainian doctors will speak about "Pardee arc" or
in English language world about "R.I.P."(as a "tombstone" for this change).
What now we know about ECG mistake of different change of ECG in MI or other variants of ECG
changes? The first mistake in ECG diagnostics of MI
is avatar of pseudo ischemic transformation of ECG
in non-coronary heart disease groupwith an inflam-

matory genesis (pericarditis, myocarditis, endocarditis
etc). Interest but in final ESC guidelineswe founded
no mention about of the role of the ECG in the diagnosis of this disease [3]. Investigator V.Dimov at
Cleveland Clinic [2] demonstrated changes of ECG
similar to MI but this case was registered at endocarditis in a heroin abuser (pict. 1). But in this case
author demonstrated the typical changes at ultrasound study - echocardiography (EchoCG) of the
heart with a large vegetation on the aortic valve (pict.
1).

Pict. 1. (A) ECG-changes and (B) ultrasound changes at endocarditis in a heroin abuser (arrows shown in the
images changes of ECG similar to MI in leads II, III, aVF, V2-5 and a large vegetation on the aortic valve) [2])

What is the ECG mistake at MI and non-coronary
heart disease?
So the one of them is pericarditis. We know that at
pericarditis on an ECG following changes (pict. 2,3)
are present.
What is characteristics of ECG changes in pericarditis (pict. 3)?
1.Concave-up ST-segment elevations similar to
MI but not connect with coronary artery ECG-projections in system of related leads.
2.Depression of PR-interval in this leads with
elevations of ST-segment.
3.ST-segment and PR-interval returns to baseline
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and next T-wave inversion in the treatment of pericarditis;
4.Normalizes of ECG in case of successful treatment.
Other non-coronary heart disease and ECG changes similar to MI -of course myocarditis!
At the picture 4 we present case of our patients:men, 29 years old, with cardialgia,moderate
signs of inflammation in history, negative troponin
test, a moderate increase in markers of inflammation
(C-reactive protein, CRP, 32,0 g/L), pseudo-coronary
ECG changes(atrial fibrillation, reduction in the
growth of R wave in the leads V1-V4,negative T
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Pict. 2. The ECG-changes at pericarditis (similar to MI in leads I, II, aVL, V2-5)

Pict. 3. Dynamics of the ECG-changes at pericarditis

Pict. 4. Dynamics of the ECG-changes at myocarditis of our patients (1 - entrance, 2,3 - before and after
3-rd day, 4 - leave hospital)
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wave in the leads V3-V5 principally, as it shown at
the picture 4), by EchoCG dimension of ejection fraction (EF = 35%) with global hypokinesis, and no signs
of atherosclerotic lesions by the coronary computed
tomographic angiography (CCTA).
In our opinion, the best conclusions are:
1. young patients with chest pain,
2. without elevated of the myocardial enzymes,
3. with ECG changes similar to coronary artery
disease
4. without coronary plaques byCCTA(pict. 5),

so myocarditis can be the leading diagnosis.
The results from the prospective multicenter
ACCURACY (Assessment by Coronary Computed
Tomographic Angiography of Individuals Undergoing
Invasive Coronary Angiography) trialof chest pain
patients without known coronary artery disease
(CAD), 64-multidetector row CCTA possesses high
diagnostic accuracy for detection of obstructive coronary stenosis. Importantly the 99% negative predictive value at the patient and vessel level establishes
CCTA as an effective noninvasive alternative to

Pict. 5. The coronary computed tomographic angiography of a 29 year old male who complained of chest
pain (image of the right coronary artery (A) and the left coronary artery (B)). The study was normal giving a
high degree of confidence that coronary artery disease was not present

invasive coronary angiography to rule out obstructive
coronary artery stenosis [1].
In article "Focal Myocarditis Mimicking Acute
ST-Elevation Myocardial Infarction" J.M. Testani et
al. (2006) [5] said about similar case (22-year-old
woman with no relevant medical history presented,
with severe, substernal, crushing chest pain of 45
minutes' duration; in recurrent chest pain up to 8-mm
ST elevation is seen in leads V1 through V3(pict. 6);
results of initial cardiac enzyme tests revealed a
troponin I of 29,5 ng/mL (normal<0,4 ng/mL), creatine
kinase (CK) of 272 U/L (normal 20-150 U/L) and
CK-MB isoenzyme fraction of 32,8 ng/mL
(normal<5,0 ng/mL);EF of 45% and disproportionate
septal hypokinesis; hypokinesis of the basal septum
by cardiac magnetic resonance imaging (MRI); with
the ST segments had normalized on ECG by the 4th
day of hospitalization and left coronary angiogram in
a right anterior oblique-caudal projection shows no
significant coronary artery disease. Conclusion by
opinion of authors in patients who have chest pain
with elevated myocardial enzymes and the absence
of coronary artery disease, myocarditis is often the
leading diagnosis.
Or in the article of S.Rijal and J.L. Cavalcante
(2015) [4] says about 25-year-old male, with new

onset severe retrosternal chest pain, lateral STsegment elevations in leads I and AVL with inferior
ST-segment depression (pict. 7, panel A);quickly
rising of troponin I to >200 ng/mL within first 8 h with
episodes of non-sustained ventricular tachycardia;
Cardiac MRI (CMR) study revealed moderately
reduced systolic function (EF = 42%) with regional
wall motion abnormalities and diffuse circumferential
increased T2-signal in the midwall and epicardial
regions corresponding to the areas of acute oedema/
inflammation seen on pre-contrast T2 mapping (B);
Late gadolinium-enhancement (LGE) images revealed similar circumferential midwall and epicardial
ring enhancement suggesting acute myocarditis with
substantial myocardial necrosis (C); a 30-day followup CMR study demonstrated less prominent circumferential LGE suggesting remarkable transformation of necrosis to fibrosis (D), as it shown at the
picture 7, but in urine toxicology screen was positive
for cocaine and marijuana.
The differential diagnosis between acute MI or
CAD and non-coronary heart disease group is based
on clinical exams and imaging(ECG, EchoCG, CRP,
cardiac enzyme tests - CK and CK-MB, troponin
test, CCTA, CMR with gadolinium, invasive coro
nary angiography etc) [1-5], but only a CCTA can
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confirm diagnosis in our study.
Conclusion
The coronary computed tomographic angiographyis a noninvasive method to image the coronary
arteries and the most effective way to detect early
coronary calcification from atherosclerosis or detectnon-coronary heart disease group.
Prospects for further research
Optimization of diagnostics between myocardial
infarction and non-coronary heart disease will be
associated with the creation of computer programs of
quantitative assessment of ECG.
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ÅËÅÊÒÐÎÊÀÐÄ²ÎÃÐÀÔ²×Í² ÏÎÌÈËÊÈ Ì²Æ
²ÍÔÀÐÊÒÎÌ Ì²ÎÊÀÐÄÀ ² ÍÅ-ÊÎÐÎÍÀÐÍÈÌÈ
ÇÀÕÂÎÐÞÂÀÍÍßÌÈ ÑÅÐÖß- ÂËÀÑÍÈÉ ÄÎÑÂ²Ä ²
Ë²ÒÅÐÀÒÓÐÍ² ÄÀÍ²
Â.Ê.Òàùóê
Ðåçþìå. Ïîìèëêè åëåêòðîêàðä³îãðàìè (ÅÊÃ) ïðè
³íôàðêò³ ì³îêàðäà ³ íå-êîðîíàðíèõ çàõâîðþâàííÿõ ñåðöÿ â
äèôåðåíö³éí³é ä³àãíîñòèö³ ãðóíòóºòüñÿ íà êë³í³÷íèõ äîñë³äæåííÿõ (ÅÊÃ, åõîêàðä³îãðàô³ÿ, ìàðêåðè çàïàëåííÿ (Ñðåàêòèâíèé á³ëîê), ì³îêàðä³àëüíèõ åíçèìàõ ïîøêîäæåííÿ,
êîìï'þòåðíî¿ òîìîãðàô³¿ êîðîíàðíèõ àðòåð³é (ÊÒÊÀ),
êàðä³àëüíî¿ ìàãí³òíî-ðåçîíàíñíî¿ òîìîãðàô³¿ àáî ³íâàçèâíî¿
êîðîíàðîãðàô³¿. ÊÒÊÀ ìîæå ï³äòâåðäèòè ä³àãíîç ì³îêàðäèòó
â ðîçä³ë³ ç ³íôàðêòîì ì³îêàðäà â íàøîìó äîñë³äæåíí³.
Êëþ÷îâ³ ñëîâà: íå-êîðîíàðí³ çàõâîðþâàííÿ ñåðöÿ,
ì³îêàðäèò, ³íôàðêò ì³îêàðäà, åëåêòðîêàðä³îãðàìà, äèôåðåíö³éíà ä³àãíîñòèêà, êîìï'þòåðíà òîìîãðàô³ÿ êîðîíàðíèõ
àðòåð³é.
ÝËÅÊÒÐÎÊÀÐÄÈÎÃÐÀÔÈ×ÅÑÊÈÅ ÎØÈÁÊÈ
ÌÅÆÄÓ ÈÍÔÀÐÊÒÎÌ ÌÈÎÊÀÐÄÀ ÈÍÅÊÎÐÎÍÀÐÍÛÌÈ ÇÀÁÎËÅÂÀÍÈßÌÈ ÑÅÐÄÖÀ ÑÎÁÑÒÂÅÍÍÛÉ ÎÏÛÒ È ËÈÒÅÐÀÒÓÐÍÛÅ
ÄÀÍÍÛÅ
Â.Ê.Òàùóê
Ðåçþìå. Îøèáêè ýëåêòðîêàðäèîãðàììû (ÝÊÃ) ïðè
èíôàðêòå ìèîêàðäà è íå-êîðîíàðíûìè çàáîëåâàíèÿìè ñåðäöà
â äèôôåðåíöèàëüíîé äèàãíîñòèêå îñíîâûâàåòñÿ íà êëèíè÷åñêèõ èññëåäîâàíèÿõ (ÝÊÃ, ýõîêàðäèîãðàôèÿ, ìàðêåðû
âîñïàëåíèÿ (Ñ-ðåàêòèâíûé áåëîê), ìèîêàðäèàëüíûõ ýíçèìàõ
ïîâðåæäåíèÿ, êîìïüþòåðíîé òîìîãðàôèè êîðîíàðíûõ
àðòåðèé (ÊÒÊÀ), êàðäèàëüíîé ìàãíèòíî-ðåçîíàíñíîé
òîìîãðàôèè èëè èíâàçèâíîé êîðîíàðîãðàôèè. ÊÒÊÀ ìîæåò
ïîäòâåðäèòü äèàãíîç ìèîêàðäèòà â ðàçäåëå ñ èíôàðêòîì
ìèîêàðäà â íàøåì èññëåäîâàíèè.
Êëþ÷åâûå ñëîâà: íå-êîðîíàðíûå çàáîëåâàíèÿ ñåðäöà,
ìèîêàðäèò, èíôàðêò ìèîêàðäà, ýëåêòðîêàðäèîãðàììà,
äèôôåðåíöèàëüíàÿ äèàãíîñòèêà, êîðîíàðíàÿ ÊÒ-àíãèîãðàôèÿ.
ÂÃÓÇ Óêðàèíû "Áóêîâèíñêèé ãîñóäàðñòâåííûé
ìåäèöèíñêèé óíèâåðñèòåò", ã. ×åðíîâöû
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