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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Acute myocarditis remains a diagnostic issue with a wide 

spectrum of clinical manifestations that could mimic ST-
elevation myocardial infarction (STEMI). We present a case 
of a 26-year-old male with left-sided intense squeezing chest 
pain associated with elevated troponin, ST-segment elevations, 
and reduced ejection fraction. The patient was initially 
suspected of having a STEMI with non-obstructed coronary 
arteries (MINOCA). However, due to positive pair troponin 
tests, increased inflammatory markers there was suspected 
myocarditis and cardiac MRI confirmed this diagnosis. This case 
highlights the clinical significance of assessment of laboratory 
markers and cardiac MRI in diagnostics of myocarditis.

Key words. Clinical case, myocarditis, differential diagnosis, 
cardiac MRI.
Introduction.

Myocarditis is a myocardial inflammation, which is primarily 
caused by viruses, other infectious agents including bacteria, 
protozoa, and fungi, can also be caused by various toxic 
substances, drugs, and systemic immune-mediated diseases [1]. 
The current ESC guideline for the management of myocarditis 
was published back in 2013 and indicated endomyocardial biopsy 
with using quantitative polymerase chain reaction (PCR) as the 
main verifying diagnostic method [1-11]. Instead, the American 
heart Association does not recommend routine viral analysis 
genome, but this technique is considered as a potential approach 
in cases of unexplained diagnosis [11]. On the other hand, it 
should also be noted the feasibility of cardiac MRI diagnostics 
was noted in 2021 ESC recommendations for the diagnosis and 
treatment of cardiovascular diseases associated with COVID-19 
[6]. Thus, there is an urgent need to synchronize the existing 
recommendations for the management of myocarditis, taking 
into account all the challenges.

As is known, viral infections can cause both the development 
of acute myocarditis and thrombosis of coronary arteries with 
manifestations of acute coronary syndrome, which complicates 
the differential diagnosis of these conditions, especially at 
young age [5]. In this case, the ECG most often changes in the 
ST segment and T wave in many leads, supraventricular and 
ventricular arrhythmias, disturbances in AV and intraventricular 
conduction, as well as the appearance of pathological Q waves [7]. 
Nevertheless, myocarditis mimicking ST-elevation myocardial 
infarction is rare, with an estimated incidence of 0.17 per 1000 
man-years [4]. Here we present a case of myocarditis with ST-
segment elevation in the posteriolateral ST-segment changes in 
the absence of coronary artery obstruction or coronary spasm. 

The presenting history of the patient and the results of ECG 
and biomarkers, were misdirecting the diagnosis and timely 
treatment decisions.
Case Presentation.

A 26-year-old male with past medical history of significant 
stress influence presented to the emergency department with a 
24-hour history of left-sided chest pain that started suddenly. 
He described the chest pain as intense squeezing associated 
with shortness of breath and with radiation to the left arm. He 
denied having a recent cold or an unmotivated increase in body 
temperature. The patient had no cardiovascular risk factors and 
did not use drugs, which was confirmed by laboratory tests. 
On the admission significantly increased troponin level were 
determined (Table 1). Baseline ECG revealed ST-segment 
elevation in the posteriolateral leads along with ST-segment 
depression in the anterior leads (Figure 1).

The initial 2D echocardiogram showed reduced left ventricular 
ejection fraction with level of 38% with lower-lateral wall 
hypokinesia. 

Given the typical ECG findings, significantly elevated 
troponin, and young age differential diagnosis between acute 
myocardial infarction and myocarditis was carried out. The 
coronary angiography was performed and revealed intact 
coronary arteries (Figure 2).

The patient did not suffer from coronavirus disease before 
and was vaccinated twice against Covid-19 about 2 years ago 
(Pfizer-BioNTech COVID-19 Vaccine). There were elevated 
markers of inflammation, including erythrocyte sedimentation 
rate and C-reactive protein (Table 1). The PCR test for 
coronavirus infection SARS-CoV2 and influenza were negative, 
the levels of immunoglobulins of classes M and G to these 
viruses were normal. Thus, taking into account these data and 
in accordance with the ESC guidelines, the primary diagnosis 
was considered as STEMI. The treatment was started with beta-
blockers, angiotensinconverting enzyme inhibitors, statins, low 
molecular weight heparins, antiaggregants, mineralocorticoid 
receptor antagonists. Performed ECG on 3rd day showed ST 
elevation falling back with diffuse T wave inversion. The patient 
responded well to treatment with troponin level decreasing (table 
1). A follow-up for three weeks later demonstrated complete 
resolution of symptoms and normal ECG. Considering the 
positive dynamics according to the ECG against the background 
of treatment, the absence of serological data of the presence 
of a transferred infection, as well as the risks associated with 
the repeated administration of contrast in the first weeks of 
observation, MRI of the heart was not performed. Then patient 
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03.11.2023 15.11.2023 21.11.2023 Normal range
White cell count 7.63 6.45 6.98 4.00–11.00×109 /l
Hemoglobin 135 138 142 130–160 g/l
Platelet 212 207 198 150–400×109/l
Erythrocyte sedimentation 
rate 32 28 20 <20 mm/h

Urea 4.3 4.1 4.4 4.5 2.7–8.0mmol/L
Sodium 142 140 138 135–145mmol/L
Potassium 3.62 4.12 4.35 3.60–5.20mmol/L
Chloride 105.2 - - 98.0–107.0mmol/L
Bicarbonate 22.5 - - 22.0–29.0mmol/L
Creatinine 86 92 87 59–104 mmol/L
C-reactive protein 31.88 27.93 12.43 ≤5.00 mmol/L
Troponin 105.6 84 32 ≤14.00pg/ml
Uric acid 392 258 214 202–417 mmol/L
Total cholesterol 4.7 4.0 3.2 ≤5.2 mmol/L
Triglyceride 1.7 1.6 1.6 ≤1.7 mmol/L
HDL 1.7 1.7 1.7 >1.0 mmol/L
LDL 2.6 2.3 1.8 ≤2.6 mmol/L
Total bilirubin 13 13 13 ≤20 mmol/L
AST 60.4 32.6 28.3 ≤40U/L
ALT 14 16 11 ≤40U/L
D dimer 0.31 - - ≤0.5 ng/L
NT pro-BNP 248 - - <125 ng/L

Table 1. Laboratory tests.

Figure 1. The initial ECG of 26-year-old male.
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was transferred to the rehabilitation department with further 
follow up. However, given the insufficient dynamics of troponin, 
markers of inflammation after 7 weeks from the disease onset, 
the patient undergoes a cardiac MRI. The results of an MRI of 
the heart showed signs of myocardial edema in the area of 3, 4, 5 
segments and changes that generally correspond to the presence 
of active myocarditis (positive T1 and T2 LСC criteria for 
myocarditis - focal, subepicardial myocardiofibrosis, swelling 
of 3, 4, 5 LV segments) (Figure 3). The ejection fraction of LV 
estimated on the heart MRI was 45%, LAVI was 19 ml/m2.

Based on clinical symptoms, laboratory parameters, and ECG 
findings, MRI findings acute myocarditis was a provisional 
diagnosis. The patients was treated with methyl prednisone 
12 mg daily, low-dose β-blocker and angiotensin-converting 
enzyme inhibitor, antiaggregants, mineralocorticoid receptor 
antagonists. Subsequently, the patient was observed by 

a cardiologist on an outpatient basis and had clinical and 
laboratory signs of recovery.
Discussion.

The real prevalence of myocarditis is difficult to determine, 
but according to the Global Registry of Diseases it is 22 cases 
per 100,000 population per year [1]. According to the French 
Register, myocarditis is on the 2nd place (about 3% of cases) 
among all cases of hospitalization of patients with chest pain 
[2]. Acute myocarditis is noted more often in young men (aged 
30–45 years) [8,10]. 

The presented patient after significant stress had ischemic type 
of chest pain, increased markers of myocardial necrosis and 
NT-proBNP with typical ECG changes, serological indicators 
for Covid-19 and influenza were normal, which determined 
the primary management of the patient as for acute myocardial 
infarction according to formal characteristics. The presence of 
pulmonary embolism in the patient was excluded. However, 
young age, the absence of cardiovascular risk factors, positive 
paired troponin tests and persisting increased inflammatory 
markers determined further diagnostic search.

Magnetic resonance imaging (MRI) is an important and 
informative method for diagnosis and monitoring of myocarditis 
due to detailed characterization of heart tissues, as well as identify 
and quantify inflammatory and fibrotic components in them. 
In addition, MRI is available the gold standard for measuring 
biventricular volumes, ejection fraction and myocardial mass. 
To verify the ischemic/non-ischemic nature of heart damage 
сardiac MRI is recommended for patients with suspicion on 
acute myocarditis or with cardiac pain, intact coronary arteries, 
and increased troponin level [9]. It is known that in the absence 
of new foci of inflammation, after 4 weeks from the disease 
beginning, a tendency to regression of tissue edema is noted. 
To reliably exclude or confirm the presence of an inflammatory 
process in the myocardium, it is advisable to perform a cardiac 
MRI through 2-3 weeks from the onset of symptoms, since it 
is earlier diagnosis has insufficient informativeness [11]. The 
availability of the use of MRI together with the determination 
of highly sensitive troponin makes it possible to identify acute 
myocarditis with high accuracy. The presented patient consented 
to cardiac MRI 7 weeks after the onset of the disease, however, 
inflammatory changes were still present. These findings made 
it possible to revise the primary diagnosis in favor of acute 
myocarditis and to choose radically different treatment tactics 
and appropriate rehabilitation in accordance with the existing 
European Society of Cardiology guidelines [1].

Therefore, diagnosis of myocarditis is crucial to improve 
patient outcomes. Cardiac MRI has demonstrated as one of the 
most useful tools in non-invasive visualization of myocardial 
inflammation. However, there may be a need to synchronize 
existing guidelines for the diagnosis of myocarditis to meet the 
challenges of the Covid-19 era.
Conclusion.

Acute myocarditis at a young age shows diagnostic challenges 
based on mimic myocardial infarction. If a young patient with 
no significant cardiovascular risk factors presents with formal 
STEMI criteria, myocarditis should be suspected.  Further 

Figure 2. Coronary angiography showing intact coronary arteries.

Figure 3. Patient’s heart MRI imaging (аrrows mark zones of 
inflammatory infiltration).
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clinical investigations should include paired troponin tests, 
monitoring of inflammatory markers, and cardiac MRI.
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Аннотация

Острый миокардит остается диагностической проблемой 
с широким спектром клинических проявлений, которые 
могут имитировать инфаркт миокарда с подъемом сегмента 
ST (STEMI). Мы представляем случай 26-летнего мужчины 
с интенсивной сжимающей болью в груди слева, связанной 
с повышенным уровнем тропонина, подъемом сегмента ST 
и снижением фракции выброса. Первоначально у пациента 
диагностировали STEMI с интактными коронарными 
артериями (MINOCA). Однако в связи с положительными 
парными тропониновыми пробами, повышением 
маркеров воспаления был заподозрен миокардит, что 
было подтверждено при проведении МРТ сердца. Данный 
случай подчеркивает клиническую значимость оценки 
лабораторных маркеров и МРТ сердца в диагностике 
миокардита.

Ключевые слова: клинический случай, миокардит, 
дифференциальный диагноз, МРТ сердца.

ანოტაცია
მწვავე მიოკარდიტი რჩება სადიაგნოსტიკო გამოწვევად 

კლინიკური გამოვლინებების ფართო სპექტრით, 
რომლებსაც შეუძლიათ მიოკარდიუმის ინფარქტის 
(STEMI) ST სეგმენტის ამაღლების მიბაძვა. ჩვენ 
წარმოგიდგენთ 26 წლის მამაკაცის შემთხვევას, რომელსაც 
აქვს მარცხენა გულმკერდის შეკუმშვის ძლიერი 
ტკივილი, რომელიც დაკავშირებულია ტროპონინის 
დონის მომატებასთან, ST სეგმენტის ამაღლებასთან 
და განდევნის ფრაქციის დაქვეითებასთან. პაციენტს 
თავდაპირველად დაუსვეს STEMI-ის დიაგნოზი 
უცვლელი კორონარული არტერიებით (MINOCA). 
თუმცა, დადებითი დაწყვილებული ტროპონინის 
ტესტების და გაზრდილი ანთებითი მარკერების გამო, 
მიოკარდიტი იყო ეჭვი, რაც დადასტურდა გულის 
MRI-ით. ეს შემთხვევა ხაზს უსვამს ლაბორატორიული 
მარკერების და გულის MRI-ს შეფასების კლინიკურ 
მნიშვნელობას მიოკარდიტის დიაგნოზში.

საკვანძო სიტყვები: კლინიკური შემთხვევა, 
მიოკარდიტი, დიფერენციალური დიაგნოზი, გულის 
MRI.
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