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AHHOTALMA

MuoKapauT HepeaKo SIBNAETCA TPYAHLIM NS AMArHOCTUKM 3aboneBaHueM cepAla. CNoXHOCTU ero AMarHoCTUKN 0B bACHS-
H0TCA Hecneundryeckon CUMMTOMATUKON MIN «CTEPTOM» KIMHUYECKOI KapTUHOMW, OTCYTCTBMEM NATOrHOMOHWYHBIX MpU3Ha-
KOB Npu dU3MKanbHOM 00CNeoBaHNM, @ TaKKe TEM 0DOCTOATENBCTBOM, YTO 3HLOMMOKapAMarbHas buoncus, sensowasca
«30/10TbIM CTaHAAPTOM» AMArHOCTUKM, — 3TO MHBA3WBHas MpoLiefypa, KOTopas NpoBOAMTCS MO CTPOTMM NOKa3aHUAM Orpa-
HUYEHHOMY KONMYECTBY MauMeHTOB. TeM He MeHee, MO Mepe PasBUTUS JIy4eBOI AMArHOCTUKW Y KIMHULMCTOB NOSBMNAch
BO3MOHOCTb HEMHBA3WBHOI AMArHOCTUKM CUMMTOMOB BOCMANITENLHOTO MOPaXKeHUs MUOKapAa, B TOM YKCTe OTEKA U MU1O-
KapAuanbHoro ¢pubposa, ¢ NOMOLLbI0 MarHUTHO-Pe30HaHCHO! ToMorpaduu cepALia.

B cTaTbe npeacTaBneH KAMHUYECKWIA Cllyyaid nauveHTa MoIOA0r0 BO3pacTa C CUMNTOMaMi OCTPOTO KOPOHAPHOTO CMHAPOMa,
Y KOTOPOrO NMpU 3TOM He Obli0 BbIIBNIEHO NPU3HAKOB NOPAXKEHUS KOPOHAPHbIX apTepuii. C YYETOM NOBbILIEHWS aKTUBHOCTY
Kapavocneundmyecknx GepMeHTOB U YpOBHEN MapKEPOB BOCMaNEHNS, BbIPaXKEHHbIX U3MEHEHUIA Ha 3NeKTpoKaparorpadum
C MONOXKMUTESIbHON AMHAMUKOM, a TakKe (haKTa nepeHeceéHHoM HakaHyHe UHGEeKLMM, Obli 3anof03peH MUOKapauT. B pesynb-
TaTe MpOBeLEeHNs MarHUTHO-pe30HaHCHOM ToMorpaduu cepaLa B AMHaMUKe AMarHo3 Obin NoATBEPXKAEH. TakuM 06pa3oM,
noKasaHa pofib BU3yanuaupyloLlen MeToauku ans anddepeHUManbHoi AMarHOCTUKM ULWEMUYECKOTo W BOCTIANIUTENBHOTO
nopaKeHua cepaua.

KnioueBble cyioBa: MUOKapAWT, MarHUTHO-pPE30HAHCHas TOMOrpadus; aneKTpoKapauorpadus; TPONOHUH; KITMHUYECKMUIA
clyyan.

Kak untupoBarts:
MotewkuHa H.I'., KoBanesckas EA., CuHnupiH B.E., Mepiumta E.A., ®unatosa [.A., CenvsaHoga I".b., LWatukuHa 51.P. TpyaHOCTV AMarHOCTUKM MUOKapauTa:
KnnHdeckuii ciydait // Digital Diagnostics. 2023. T. 4, Ne 4. C. 605-615. DOI: https://doi.org/10.17816/DD546163

Pykonucb nonyyena: 14.07.2023 Pykonucb opo6peHa: 31.08.2023 Ony6nukoBaHa online: 14.09.2023
5
SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTop, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/DD546163
https://doi.org/10.17816/DD546163
https://crossmark.crossref.org/dialog/?doi=10.17816/DD546163&domain=PDF&date_stamp=2023-12-15

606

CASE REPORTS Vol 4 (4) 2023 Digital Diagnostics
DOI: https://doi.org/10.17816/DD546163

Difficulties in myocarditis diagnosis:
a case report
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ABSTRACT

Myocarditis is often difficult to diagnose. The diagnostic difficulties include nonspecific symptoms or a “vague” clinical picture,
absence of pathognomonic signs during physical examination, and endomyocardial biopsy, which is the “gold standard” of
diagnosis of myocarditis, being an invasive procedure that is performed under strict indications in certain patients. Nevertheless,
as radiology is rapidly developing, clinicians are now able to noninvasively diagnose symptoms of inflammatory myocardial
damage, including edema and myocardial fibrosis, using cardiac magnetic resonance imaging. This article presents the clinical
case of a young patient with symptoms of acute coronary syndrome, who showed no evidence of coronary artery disease.
Myocarditis was suspected because of increased activity of cardiospecific enzymes and high levels of inflammatory markers,
pronounced electrocardiography changes with positive dynamics, and recent infection. Magnetic resonance imaging was used
to confirm myocarditis diagnosis. Thus, this case study demonstrates the role of imaging techniques in the differential diagnosis
of ischemic and inflammatory heart diseases.
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BACKGROUND

Acute myocarditis is defined as a sudden inflammatory injury
to the heart muscles. Worldwide, approximately 4—14 cases
per 100,000 are reported annually, and 1%-7% die from the
disease [1]. Therefore, timely diagnosis is extremely important
for clinicians to establish prognosis and treatment strategies.

Poorly defined symptoms at onset, lack of specific
clinical signs of myocarditis, minimal changes on physical
examination [2], and infrequent use of endomyocardial
biopsy as the “gold standard for diagnosis” lead to the
underdiagnosis of this disease in real-world practice [3].

However, criteria for diagnosing myocarditis, such as the
presence of a previous infection confirmed by clinical and/
or laboratory data and the clinical and diagnostic signs of
recurrent heart muscle injury remain relevant [4].

Clinical signs:

+ Chest pain

» Arrhythmias of unknown origin

» Signs and symptoms of heart failure

+ Syncopal episodes and/or sudden death prevented
(successfully resuscitated)

« Cardiogenic shock: absence of coronary artery (CA)
injury and other cardiovascular diseases that could
cause this condition

Diagnostic criteria:

» Laboratory criteria, with grade of recommendation
(GoR) C and level of evidence (LoE) 5:

* Increased:
— Troponins T and |
— Lactate dehydrogenase
— Creatine kinase-MB (CK-MB)
— N-terminal pro-B-type natriuretic peptide (NT-
proBNP)
— Serum cardiac autoantibodies

- Imaging criteria:

— Electrocardiography (ECG), GoR C, and LoE 4:
blockades, arrhythmias, and ST-T changes
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— Electrocardiography (ECG), GoR C, and LoE 4:
functional and/or structural changes
— Gadolinium-enhanced magnetic resonance imaging
(MRI) of the heart, GoR A, and LoE 2: myocardial
edema and/or late contrast enhancement
— Morphological criteria, GoR C, and LoE 4:
endomyocardial biopsy results
The prevalence of myocarditis is underestimated because
of nonspecific symptoms of its onset and/or asymptomatic
course. Therefore, every clinical case is interesting for the
possibility of diagnosing this disease.

CASE REPORT

Patient M (33 years old) had no comorbidities or family
history of cardiovascular disease. He was a non-smoker with
a physically active lifestyle. He was admitted to the cardiac
intensive care unit for suspected acute coronary syndrome
with ST elevation. On admission, he complained of severe
retrosternal pain that was “searing and burning.”

Case History

Two days before his hospitalization, the described pain
appeared for the first time while resting at night. It lasted
for more than an hour and then disappeared spontaneously.

A similar pain attack recurred the next night. However, the
pain syndrome lasted longer. ECG recorded by the emergency
team showed an inferior atrial rhythm. The heart rate (HR) was 55
beats per minute. Il, lll, aVF, and V56 leads showed ST elevation
up to 2 mm. aVR and aVL leads showed ST depression (Figure 1).

The patient presented with severe retrosternal pain and
ECG changes that were detected before hospitalization. The
patient was treated with 10 mg of intravenous morphine,
600 mg of clopidogrel, and 250 mg of acetylsalicylic acid.

Examination

During admission, the patient’s consciousness was clear;
the patient was cooperative, adequate, and oriented. The

84:4a:57 27.84.2823  HR =55

Fig. 1. Pre-hospital ECG of patient M.
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skin had normal color and moisture. His vital signs were as
follows:

+ Body temperature of 36.8°C

» Subcutaneous fat was moderately developed. The body

mass index was 27.6 kg/m?. No peripheral edema

+ Resting respiratory rate: 16 breaths/min

+ Saturation: 98% in ambient air

« Blood pressure: 130/80 mmHg

+ HR: 100 beats /min, the rhythm was normal

The left border of relative cardiac dullness in the fifth
intercostal space was 1.5 cm medial to the left midclavicular
line. The right border was along the right edge of the sternum.
The upper border was in the third intercostal space.

Physiological accentuation of heart sounds was
preserved. No heart murmurs were heard. Lung breathing
was vesicular. No wheezing was heard. The abdomen
was soft and painless. The liver was not enlarged (Kurlov
ordinates were 10 x 8 x 7 cm). The spleen was not palpable.
Stool and diuresis were normal.

C-reactive protein, antistreptolysin O, troponin I, and
aspartate aminotransferase levels were elevated (Table 1).

Based on the clinical picture, ECG changes, and elevated
cardiac enzymes on admission, the diagnosis was ST-
elevation myocardial infarction. Emergency coronary
angiography (CAG) was performed, which showed no stenotic
lesions of the coronary bed in the left (Figure 2, a) and right
(Fig. 2, b) coronary arteries. Signs of moderate peripheral
vasospasm were observed (Figure 2).

Based on ECHO-CG data, the left ventricular (LV) ejection
fraction was 60%. No abnormalities in local contractility
were reported. The diastolic function of the left ventricle
was not affected. No signs of myocardial hypertrophy of the
left ventricle were observed. The cardiac cavities were not
dilated. The contractile function of the right ventricular (RV)
myocardium was preserved. The systolic pressure of the
pulmonary artery was 23 mmHg with grade 0-1 tricuspid
regurgitation. Some pericardial thickening was detected.

Vol. 4 (4) 2023

Digital Diagnostics

Table 1. Laboratory data of patient M.

Parameter Results Reference
Hemoglobin, g/L 140 130-160
RBC, 10 '2/L 5.04 4.00-5.00
WBC, 10 7/L 6.5 4.00-9.00
Lymphocytes, 10 7/L 2.5 2.0-6.5
C-reactive protein, mg/L 10.45% up to 6
Aspartate aminotransferase, U/L 65* up to 50
CK-MB, U/L 1.0 up to 25
Antistreptolysin 0, GE/mL 738.9* up to 200
'll'S}Iz_al anticardiolipin antibodies, 17 up to 12
dsDNA IgG antibodies, IU/mL 2.6 up to 20.0
s s
Troponin | (quantitative), ng/mL 2.6* up to 0.2
NT-proBNP 54 0-125

Daily ECG monitoring showed the following:

+ The main rhythm was sinus one with episodic sinus
tachycardia, moderate sinus bradycardia, and sinus
arrhythmia.

+ The mean HR was 73 beats per minute.

+ The maximum mean HR was 111 beats per minute.

+ The minimum mean HR was 53 beats per minute.

« Three individual supraventricular extrasystoles
occurred; no rhythm pauses lasting >2 s were reported.

+ ST elevation was recorded up to 0.2-1.0 mm (in one
lead).

Treatment

The patient was treated with angiotensin-converting
enzyme inhibitors, mineralocorticoid receptor antagonists,

Fig. 2. Coronary angiography of patient M. (a) left coronary artery, (b) right coronary artery.
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and beta-blockers. During therapy, his condition improved,
and the chest pain did not recur. Troponin | and inflammatory
marker levels normalized within 10 days.

ECG showed positive changes (Figure 3):

+ Focal myocardial changes in posterior phrenic and
lateral LV walls in gR II, Qr IIl, and qr aVF leads.

+ SRelevationin I, lll, aVF, and V4-6 leads to 0.8 mm
(over time, regression was >50% of the baseline
one) with negative T waves in I, Ill, aVF, and V5-6
leads.

Clinical diagnosis

Therefore, according to ECHO-CG data, a young patient with
severe chest pain had intact coronary arteries and preserved
LVEF with no abnormalities in local/diffuse contractility.
Moreover, the initial increase in troponin, antistreptolysin O,
aspartate aminotransferase, and C-reactive protein levels
was noted with significant positive ECG changes, so the
diagnosis of myocarditis was discussed.

A detailed interview revealed that 10-12 days before
admission, the patient had a sore throat and a fever
exceeding 38°C for 3 days. A nasopharyngeal swab was
negative for coronavirus infection by polymerase chain
reaction. The outpatient antibacterial therapy was reported
to reduce fever and sore throat.

Since the infection was chronologically associated with
clinical signs of the disease and pseudo-infarction ECG
changes in the absence of coronary artery disease and with
elevated cardiac enzymes, the possibility of acute myocarditis
was high. To confirm the diagnosis, a cardiac MRl was
performed using a gadolinium contrast agent.

The contrast-enhanced cardiac MRI did not show any
enlargement of the heart chambers.

+ An end-diastolic size (EDD) of the left ventricle was

52 mm.

+ An indexed end-diastolic volume (EDV) of the left

ventricle was 59 (reference, 59) mL/mZ.

+ The EDD of the right ventricle was 43 mm.

+ The indexed EDV of the right ventricle was 72

(reference, 57-109) mL/m?).
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+ The sizes of the left and right atria were 41 and
48 mm, respectively.

The RV myocardium was 3-4 mm thick. No areas
of local bulging or dyskinesia of the free RV wall were
identified.

The LV myocardium was not hypertrophied: the thickness
of the basal and middle segments did not exceed 10 mm,
the thickness of the apical segments was 4-5 mm, and
the indexed LV myocardial mass was 56 (reference, 41—
86) g/m?. Uniform thickening of the LV myocardium was
reported during systole. No abnormalities in segmental
contractility of the LV myocardium were detected. No
decrease in overall LV contractility was reported with an
LVEF of 64%.

No blood clots were found in the heart chambers.
First-degree mitral regurgitation and first-degree tricuspid
regurgitation were reported. The thoracic aorta had smooth
contours and was not dilated, and the blood flow signal in its
lumen was uniform. The pulmonary artery and its branches
were not dilated. The superior and inferior vena cava were not
dilated. In the pericardial cavity, trace amounts of free fluid
were found at the level of the basal lateral LV and middle
RV segments. The pericardial layers were not thickened, and
the contrast agent did not accumulate. No hydrothorax was
reported.

Signs of myocardial inflammation were noted including
areas of early and delayed contrast enhancement in the basal
and middle lateral and lower segments with the transition to
the apical lower segment of the left ventricle (Figure 4a—c),
as well as signs of myocardial edema in these segments
(Figure 5a).

Conclusion on the cardiac MRI: MR signs of early
subacute myocarditis (myocardial areas of early and delayed
contrast enhancements in the lower and lateral LV walls with
signs of edema).

Based on clinical, historical, laboratory, and instrumental
data, the following diagnosis was made: acute infectious
and allergic myocarditis, pseudocoronary clinical variant,
subacute course; CAG: without stenotic lesions of the
coronary arteries.

i ’MF/L——V'/LM
| {

Fig. 3. ECG of patient M. over time.
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Fig. 4. Cardiac MRI in the delayed gadolinium enhancement mode (7-15 min after the administration of the contrast agent): g, d, short
axis of the left ventricle in the basal segments; b, e, long axis of the left ventricle, four-chamber projection; c, f, long axis of the left
ventricle, two-chamber projection. Top row, a—c, cardiac MRI initially: subepicardial areas of contrast enhancement (yellow arrows)
are located in the basal and medial lateral and inferior segments with the transition to the apical inferior segment of the left ventricle;
d—f, cardiac MRI in dynamics after 1.5 months: areas of delayed enhancement of the same localization and intensity remain.

According to the Mayo Clinic, myocarditis classification
[5] using baseline characteristics, the patient had a low risk
of cardiovascular complications and a favorable prognosis
(Table 2). However, an intermediate-risk group could be
considered based on cardiac MRI data.

The patient was discharged with improvement. He was
recommended to continue the prescribed therapy and subject
to cardiac MRI over time.

After 1.5 months, the contrast-enhanced MRI of the heart
showed that the area of subepicardial delayed enhancement

of the previous extent remained in the basal and middle
inferior segments (Figure 4d-f), and no evidence of
myocardial edema was found in these segments (Figure 5b).

DISCUSSION

The guidelines of the European Society of Cardiology
[6] and the Russian clinical guidelines for the diagnosis of
myocarditis [4] emphasize the effectiveness of cardiac MRI.
For this purpose, the Lake Louise criteria were developed

Fig. 5. Cardiac MRI T2 mapping along the short axis of the left ventricle in the basal segments: a, cardiac MRI at baseline: there is an
increase in T2 parameter (>50 ms) in the inferior and inferolateral segments, indicating the presence of edema; b, cardiac MRI after 1.5
months: native T2 parameter within normal values (<50 ms). The numbers indicate the T2 parameter values in msec.
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Table 2. Clinical variants of myocarditis onset (Mayo Clinic)

Vol. 4 (4) 2023

Digital Diagnostics

Low risk

Intermediate risk
(“gray area”)

High risk

Chest pain
Supraventricular rhythm disorders
AV block

Preserved LVEF

Rapid response to therapy
(1-4 weeks)

Favorable prognosis

Moderate persistent structural and functional
changes in the myocardium

Nonsustained ventricular arrhythmias

No life-threatening rhythm and conduction
disorders

Uncertain prognosis

Severe persistent LV dysfunction and
circulatory decompensation

Life-threatening arrhythmias

Persistent AV block

Late gadolinium accumulation in the
myocardium without cardiac chamber
remodeling

Recurrent syncope

Unfavorable prognosis

and first published in 2009. They included the assessment of
signal hyperintensity on T2-weighted images (T2WI), short
T1 inversion recovery sequences, and delayed non-coronary
enhancement [7].
As the effectiveness of the original Lake Louise criteria was
limited by the subjective nature of the qualitative assessment
of the above signs, the criteria were revised in 2018. They have
been supplemented with parametric mapping, which allows
the quantitative assessment of regional and global myocardial
relaxation times T1 and T2 and extracellular volume (ECV).
As a result, the new Lake Louise criteria have higher rates of
sensitivity and specificity (88% and 96%, respectively) than the
old Lake Louise criteria [8].
If at least one criterion in each category is met, cardiac
inflammation is confirmed:
+ T2WI signs of myocardial edema (myocardial T2WI
hyperintensity or high T2 relaxation index) [9]

« T1WI signs of myocardial injury (non-ischemic pattern
of delayed contrast enhancement or high T1 relaxation
index and/or ECV) [10]

If only one marker is present, myocardial inflammation
may be considered in the presence of clinical and/or
laboratory manifestations; however, the specificity of MRI in
this case is lower. Other signs of heart inflammation include
systolic dysfunction (areas of hypokinesia or akinesia) and
signs of pericarditis (contrast enhancement of the pericardial
layers). The use of these criteria is warranted only when
symptoms and signs of inflammatory heart diseases are
present and not as a screening technique for asymptomatic
patients [11, 12].

In this case report, contrast-enhanced cardiac MRI
confirmed the clinical diagnosis. According to cardiac MR, the
patient initially had one of the above criteria for diagnosing
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