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Purpose - to share the experience of differential diagnosis and monitoring of patient with acute myocarditis that caused acute
chest pain and persistent ST-segment elevation on electrocardiogram.

Materials and methods. Diagnosis and treatment of patient with acute chest pain and persistent ST-segment elevation was
performed according to the protocols of the Health Ministry of Ukraine for the diagnosis and treatment of cardiovascular diseases.

Results. The article describes a case of the acute myocarditis in 33-year-old female with acute chest pain combined with ST-seg-
ment elevation on electrocardiogram and a rise in serum cardiac enzymes. The main data of anamnesis, objective, laboratory
and instrumental examination of patient, 6-month follow-up results are presented.

Conclusions. The success of therapy and prognosis depends on timely diagnosis of the disease. A definitive diagnosis should
be established taking into consideration clinical manifestations, anamnesis, ECG, laboratory tests, coronary angiography and
dynamic patient monitoring results.

FocTpui MioKapAwuT, W0 MaHipecTyBaB 03HaKaMH FOCTPOr0 KOPOHAPHOTO CUHAPOMY
3i cTiKolo eneBauj€to cermenTa ST

I. . BepexHikoBa, A. I. T'yab, H. 0. NipaHTbeBa, O. . XapiHoB

MeTta po6oTu — onucati 0CBig AndepeHLianbHOi AlarHOCTVKW Ta Harnsigy 3a MauieHToM i3 ToCcTpUM MioKkapauToM, Lo cTaB
MPUYKHOLO rocTPOro Bonto 3a rpyaMHOID Ta CTilKo eneBauii cermeHTa ST Ha enekTpokapaiorpami.

Marepianu Ta metoau. [liarHOCTuKy, NikyBaHHs navieHTa 3 rocTpum 60mnboBMM CHHAPOMOM i CTiliKO eneBauieto cermenta ST
34iiCHUM BiZNOBIAHO A0 NpoTokoniB MiHiCTepcTBa OXOPOHM 300POB’S YKpaiHu 3 AiarHOCTVKW Ta NikyBaHHS 3aXBOPLOBaHb Cep-
LIeBO-CyAUHHOI CUCTEMM.

Pesynbsratu. OnucaHo BUnagok MiokapanTy B XiHku BikoM 33 poku 3 rocTpum 6onem 3a rpyauHO B NOEAHaHHI 3 enesa-
uieto ST-cermeHTa Ha enekTpokapgiorpami Ta 36inbLUeHHAM cepLeBnx PepMeHTIB y cMpoBaTLi KpoBi. HaBeeHO OCHOBHI
AaHi aHamHesy, 06’eKTMBHOrO, NabopaTopHOro, iIHCTPYMEHTANbHOTrO OBCTEXEHHS, @ TaKoX pe3ynbTaTi CroCTEPEeXeHHs
yepes 6 micsuis.

BucHoBku. Ycnix Tepanii 3anexwvTb Bif CBOEYaCHOI [iarHOCTVIKV 3aXBOPIOBaHHS. Y NaLieHTiB i3 rocTpuM 601160BUM CHAPOMOM
3a rpyavHoto Ta eneeauieto ST-cermeHTa Ha EKI™ giarHo3 Tpeba BCTaHOBMOBATM, BPaxoByOUM KMiHiYHi NPOSIBY, AaHi aHaM-
He3y, enekTpokapgiorpadii, nrabopaTopHuX JOCimKeHb, KopoHapoaHriorpadii, pesynsTaTi AMHaMIYHOTO CNOCTEPEKEHHS.

OcTpbIi MUOKapPAUT, MaHU(ECTUPOBABLUMI NPU3HAKAMU OCTPOro KOPOHAPHOro CUHAPOMa
€O CTOMKOM 3AeBauuen cermeHTa ST

I. 1. BepexHukoBsa, A. I. T'yab, H. A. AudpaHTbeBa, 0. L. XXapuHoB

Llenb paboThl — NOAEenUTLCS OMbITOM AnddhepeHUManbHoi AUarHoCTVKI 1 NOCTeAYHOLLEro HabMiofeHst 3a NaLMeHTOM C OCTPbIM
MWOKapAMTOM, KOTOpbIiA CTas NPUUYMHON OCTPOV GONK 3a rpYAUHOI U CTOVKOI aneBaLmm cermeHTa ST Ha anekTpokapauorpamve.

Marepuans! u MmeToabl. IarHOCTYKY, NeYeHne naumeHTa ¢ ocTpbiM 60neBbIM CUHAPOMOM W CTOWKOW aneBaumeit cermeHTa ST
NPOBOANIIN B COOTBETCTBUM C MpoToKonamu MuHucTepcTBa 30paBooXpaHeHs YkpauHb! no AMarHocTuKe 1 nedYeHnto 3abonesaHuii
CepaevHO-COCYANCTON CUCTEMBI.

Pesynktatbl. OnucaH cnyyai MMokapauTa y KeHLWHbl B BodpacTe 33 roaa ¢ 0CcTpom 60rbio 3a rpyAMHON B COYETAHWM C ane-
BaLvel ST-cerMeHTa Ha anekTpokapanorpamMMe U yBENMYeHEM cepaeyHbIX (DEPMEHTOB B CbIBOPOTKE KpoBY. MpeAcTaBneHbl
OCHOBHble JaHHbIE aHaMHe3a, 06BEKTUBHOTO, MabopaToOPHOTO 1 MHCTPYMEHTaNbHOTO 06CNEA0BaHUS NALMEHTa, a TakKe pe3syrb-
TaTbl HabnoaeHUs Yepes 6 MecsaLEeB.

BbIBogbI. Yenex Tepanum 3aBUCUT OT CBOEBPEMEHHOI ANarHOCTVKW 3aboneBaHus. Y NaLmeHToB ¢ 0CTPbIM 6ONEBbIM CUHAPOMOM
3a rpyanHoi n anesaunent ST-cermeHTa Ha OKI™ AnarHo3 JOMKeH YCTaHaBNMBATLCA C YYETOM KIMHUYECKWX NPOSIBNEHMIA, aHa-
MHe3a, arnekTpokapamorpaduu, nabopaTopHbIX MCCNENoBaHMIA, AaHHbIX KOPOHApPOaHrMorpauy, pesynsTaToB AMHAMUYECKOro
HabntoaeHus.
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Introduction

The acute chest pain combined with ST-segment elevation
on electrocardiogram (ECG) and a rise in serum cardiac
enzymes are the basic criteria for ST-elevation acute
coronary syndrome (STE-ACS) [1]. However, in some
cases, the ECG diagnosis of ACS remains questionable,
because urgent coronary angiography doesn’t show any
stenosis [9]. A number of different cardiac and non-cardiac
conditions, that may simulate ACS, have been described in
the literature [4,6,8,10,11]. Pericarditis and myocarditis have
the greatest occurrence among them [2,5]. ECG changes,
such as ST-segment elevation or depression and abnormal
T-wave morphologies, may mimic myocardial infarction or
ischemia [3,6]. This may be confusing to physicians with
ACS and myocarditis diagnosis.

Furthermore, cardiac enzymes elevation, abnormality of
myocardial wall motion and contractile function deterioration
are often found in myocarditis patients. These findings may
be the cause of misdiagnosis and incorrect therapeutic
decisions regarding the need for thrombolysis and/or
percutaneous coronary intervention [2,10]. In this article, we
report a case of a 33-year-old female, who was admitted to
our hospital with acute chest pain and an episode of loss
of consciousness with high suspicion of STE-ACS based
on clinical symptoms, electrocardiogram and bedside
echocardiography. The patient underwent immediate
coronary angiography, which revealed normal coronary
arteries. Myocarditis was finally diagnosed in the patient with
ST-segment changes mimicking a myocardial infarction.

Purpose

To share the experience of differential diagnosis and
monitoring patient with acute myocarditis which manifested
by acute chest pain accompanied by persistent ST-segment
elevation on electrocardiogram.

Materials and methods

Diagnosis and treatment of the patient with acute chest pain and
persistent ST segment elevation was performed according to
the protocols of the Ministry of Health of Ukraine for the diagnosis
and treatment of cardiovascular diseases. Laboratory tests
were performed using the hematology analyzers Sysmax
XS — 500i and Sysmax XT — 1800, biochemical analyzers
Beckman coulter AU 480, immunochemical analyzer
Beckman coulter Access 2 and the original reagents.
ECG was conducted on INNOMED HS80G-L1 machine.
Philips CX-50 Diagnostic Ultrasound System was used for
echocardiography and abdominal ultrasound. X-ray system
“FLEXAVISION” (Chimanzu Corporation) was used for a
chest X-ray. Coronarography was accomplished on “Acsiom
Artis DBC” x-ray angiography system with flat detectors. MRI
was fulfilled on the VANTAGETITAN 3T firm Toshiba Medical
Systems Corporation (Japan) production.

Clinical Case

A 33-year-old female was admitted in our hospital with
acute chest pain and ST-segment elevation on the ECG.
The physical examination showed that her temperature
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was 36.5 °C, respiratory rate 18 bpm, pulse 100 bpm and
blood pressure was 100/70 mm Hg in both arms. The first
and second heart sounds were muffled without any audible
murmurs. Her skin and mucous membranes were clean
and remanded normal during entire examination. The initial
ECG showed (Fig. 1) low voltage in standard leads, sinus
tachycardia 118 bpm and ST-segment elevation 1 mm in
leads |, Il, aVL, V4-V6, suggestive of myocardial ischemia.
The bedside echocardiography showed global hypokinesia,
left ventricular systolic dysfunction with ejection fraction (EF)
40 % and pericardial effusion about 0.4-0.6 cm.

It turned out that she had had febrile illness symptoms
such as fever, malaise, and fatigue for 4 days. Her child had
suffered from an acute respiratory infection about two weeks
earlier. She visited a general practitioner and was prescribed
with augmentin 625 mg, enisamium iodide 250 mg 2 times
daily, aspirin in body temperature elevation. Her condition
deteriorated rather than improved and she began to feel
chest discomfort, shortness of breathing, severe weakness.
She was having episodic acute chest pain and two syncopal
episodes for the last two days and was hospitalized
after the second one. She had no significant medical or
surgical history, no hereditary cardiac disease, history of
hypertension or diabetes mellitus. The patient had never
smoked cigarettes or abused alcohol.

Emergency coronary angiography revealed no any
obstruction of arteries, which was contrary to the diagnosis
of myocardial infarction.

Laboratory data on admission showed white blood
cells count of 7.9 x 109 and 13.0, 14.1, 10.7 x 1091
in the following days, serum C-reactive protein of
47 mgl/L, creatinine kinase of 592 IU/L (200 IU/L), lactate
dehydrogenase of 242 |U/L, procalcitonin level 0.012ng/ml,
troponin | of 3.38 ng/ml (reference value 0.0-0.3 ng/ml)
followed by 5.83 ng/ml on day 3 and 4.34 ng/ml on day
5, D-dimer of 0,44 mcg FEU/ml (reference value 0.0-0.5
mcg FEU/ml) and total cholesterol of 5.53 mmol/l. All other
laboratory tests were negative. A chest X-ray revealed
slightly enlarged size of the heart and mild markings in
the lungs, with no clear indications of substantive lesion.
The ultrasound examination of the abdominal organs
showed no changes.

Patient condition was stabilized by dopamine/
dobutamine and furosemide. Simultaneously, angiotensin-
converting enzyme (ACE) inhibitor, beta blocker carvedilol
and torasemide were prescribed. On day 4, echocardiogram
showed end diastolic volume 105 ml, ejection fraction (EF)
35 % with moderately reduced systolic function, an apical
floating thrombus was suspected with the size of 1.3-1.4
x 0.5-0.8 cm and a mild pericardial effusion. Rivaroxaban
20 mg per day was prescribed. After 2 weeks of supportive
treatment, echocardiogram showed EF 50 %, mild to
moderate amount of pericardial effusion and magnetic
resonance imaging (MRI) confirmed diffuse myocarditis
with pericardial effusion of 0.5-0.7 cm (Fig. 2). Signs of
acute myocarditis such as patchy areas of subepicardial
and mesocardial layers with increased T2 signal intensity
indicating regional edema of the left ventricular myocardium,
myocardial MR signal intensity ratio of 2.8 (>2.3) compared
to that of skeletal muscle were found. Homogeneous,
circularly distributed and septated pericardial effusion up
to 5-7 mm was revealed.
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Fig. 1. ECG at admission.
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Fig. 3. ECG after 7 months.

Fig. 4. MRI after 7 months.
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In a subsequent period, methylprednisolone 12 mg daily
for one month was prescribed followed by a lower dose until
complete withdrawal. The patient’s condition was improved
and she was discharged after 2 weeks with beta blockers,
ACE inhibitors, spironolactone and furosemide. The patient
was examined 10 days after discharge and she felt much
better with improved condition. She was recommended to
continue her therapy over the next 6 months.

The patient was followed for 7 months after the onset
of disease. She had no complaints. Her state of health was
satisfactory. We noted a slightly lowered QRS voltage and
flat T-waves on the ECG (Fig. 3). Echocardiogram showed
EF 61 %. Repeated MRI 7 months after the diagnosis
confirmed that myocardial inflammation and effusion was
resolved (Fig. 4). MR signs of the inflammatory process
activity were not determined. Myocardiofibrosis was
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supported by MR data such as patchy areas of delayed
contrast enhancement in subepi-/mesocardial layers
indicating regional injury. The systolic function of the left
ventricle was preserved, the cavity was not dilated. Mild
systolic dysfunction of the right ventricle was present.

Discussion

A number of different cardiac and non-cardiac conditions
that may simulate ACS have been described in the modern
literature. Some groups of diseases and conditions which
manifest as acute chest pain, electrocardiographic pattern
as STE-ACS or non-STE-ACS but without coronary arteries
stenosis on angiography can be identified. This pattern
can be present in patients with cardiac inflammatory
diseases, such as pericarditis and myocarditis [3,5,12].
A group of patients with vascular pathology, such as
pulmonary embolism, aortic dissection, coronary aneurysm
and others can have STE-ACS - like presentation.
Non-cardiac conditions, such as neurological pathology,
noncardiovascular thoracic diseases and especially
involving gastrointestinal tract may also manifest in an
infarction-like manner [8,10]. A number of other cardiac
pathologies, such as cardiomyopathies, including Takotsubo
cardiomyopathy, congenital and acquired heart diseases,
Prinzmetal angina, and inherited diseases can lead
to myocardial infarction-like ECG changes. Brugada
syndrome, Osborn syndrome, drug induced conditions,
electrolyte disturbances as hyperkalemia and other states
with certain symptoms may be misdiagnosed as STE-ACS
[4,6,11,12].

According to the literature data, the acute myocarditis
is diagnosed in 12-33 % of patients with STE-ACS and
normal coronary arteries [2,5,6].

Acute myocarditis is an inflammatory disease of
the myocardium with heterogeneous clinical manifestations
and progression. It is characterized by myocyte necrosis
and inflammatory infiltrate in the myocardium. Most often,
myocarditis is caused by common viral infections; less
common specific forms of myocarditis may result from
other pathogens [3]. The host immune response may
play an important role as well as direct cytolysis by viral
infection. Myocarditis presents in many different ways,
ranging from mild symptoms of chest pain and palpitation
to life threatening cardiogenic shock and severe heart
failure. Although a viral prodrome with fever, myalgia, and
respiratory or gastrointestinal symptoms is usual, reported
symptoms are highly variable. This variety of clinical images
of myocarditis makes it challenging to diagnose and treat.
Among 3055 patients with suspected acute or chronic
myocarditis who were screened in the European Study of
the Epidemiology and Treatment of Inflammatory Heart
Disease, 72 % had dyspnea, 32 % had chest pain, and
18 % had arrhythmias [7].

In our case, patient presented on admission with
chest pain, ST-segment elevation and elevated troponin |
level similar to the presentation of STE-ACS. Several days
before hospitalization, the patient had experienced malaise,
fatigue, decreased exercise tolerance, palpitations. She
had had episodic precordial chest pain and two syncope
episodes over the last two days. She had been prescribed
antiviral treatment because she had had sick contact before.
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Nevertheless, there were signs that gave rise to suspicion
of acute myocardial ischemia and thus STE-ACS could
not be excluded.

The injury of myocytes causes disturbance of
the electrical activity of the myocardium. Therefore ECG
can show different abnormalities, including ST-T wave
elevation or depression, atrial and ventricular arrhythmias,
SA- and AV-block, intraventricular conduction defects and
early repolarization syndrome [12]. T-wave changes are
more typical. Concave ST elevation is more common, than
convex. ST elevation is usually diffuse and detected in
many leads at once without reciprocal changes. However,
ECG signs are neither specific nor sensitive. In our case,
the patient had sinus tachycardia 118 bpm and ST segment
elevation in leads |, Il, aVL, V4-V6. She experienced
syncope twice, which could have been due to conduction
disorders. Unfortunately, there was no evidence of it on
the ECG in our patient on admission or in the hospital.

Echocardiography is a necessary tool to exclude non-
inflammatory cardiac diseases such as valve disease and
to monitor changes in cardiac chamber size, wall thickness,
ventricular function and pericardial effusion. Global
ventricular dysfunction, regional wall motion abnormalities
and diastolic dysfunction with preserved ejection fraction
may occur in myocarditis. In this case, the patient had
moderately reduced left ventricle function and reduced
ejection fraction. The role of newer imaging techniques such
as tissue Doppler and strain rate imaging for myocarditis
diagnosis remains to be determined.

Cardiovascular MRI provides non-invasive myocardial
tissue characterization and can support the diagnosis
of myocarditis. Myocardial edema in the acute phase of
the lesion is manifested by the myocardium thickening, an
increase in the intensity of the magnetic resonance signal
from the affected segments, the accumulation of a contrast
agent in the lesion sites at the early and delayed phases,
volumes of extracellular and intracellular fluid. Pericardial
effusion has been reported in 32-57 % of patients with
myocarditis. Although it is not specific for myocarditis, its
presence is supportive evidence for active inflammation [5].
In our case, MRI revealed signs of acute myocarditis and
confirmed our assumptions regarding the diagnosis. Also,
dynamic MRI enabled us to verify recovery of the patient
from myocarditis.

Despite considerable progress in the diagnosis of
myocarditis, it remains a challenge for physicians to conduct
differential diagnosis between acute myocarditis and
myocardial infarction in certain cases, particularly in the early
phase. A differentiated approach to evaluation of data,
including medical history, clinical presentation and results of
other auxiliary tests are necessary for the accurate diagnosis
of myocarditis and proper treatment. According to the current
guidelines, percutaneous coronary intervention orimmediate
thrombolysis are recommended for patients with STE-ACS.
The goal of urgent care of patient is to reduce time delay
from the onset of ST-segment elevation myocardial infarction
symptoms to the first medical contact and the diagnosis
up to 10 minutes. And if a patient is triaged for a primary
percutaneous coronary intervention strategy, it means that
a patient should be transferred directly to the catheterization
laboratory. If percutaneous coronary intervention cannot
be performed within 120 min from ST-segment elevation
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myocardial infarction diagnosis, the decision on thrombolysis
should be made by the emergency doctor within 10 minutes
after STE-ACS diagnosis [1]. In this case, the patient with
viral myocarditis presented with retrosternal pain, elevated
cardiac marker levels and ST-T changes on the ECG,
similar to the clinical manifestations of acute myocardial
infarction. Clinical manifestations, including a fever with
temperature fluctuations, severe weakness, syncopal
episodes, coronary angiography and the results of auxiliary
examinations could aid in the differential diagnosis between
acute myocarditis and myocardial infarction. The etiology,
pathogenesis, diagnosis and therapy of myocarditis remain
controversial. All patients should be followed up with clinical
assessment, ECG, echocardiography and cardiovascular
MRI, if necessary. In our reported case, patient underwent
cardiovascular MRI along with other modalities to confirm
recovery from myocarditis.

Conclusions

1. The diagnosis in patient with acute chest pain
and persistent ST segment elevation on ECG should be
made taking into consideration clinical manifestations,
anamnesis, ECG, laboratory tests, results of dynamic
patient monitoring with the exclusion of coronary artery
disease by angiography.

2. The other additional instrumental methods of
examination should be used, if necessary. In the acute
period of the disease, imaging methods such as
echocardiography are important for the early detection
of myocardial contractility. In our case, cardiovascular
MRI gave additional and supportive evidence to confirm
myocarditis as the correct diagnosis.
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