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Introduction: Myocarditis has heterogeneous clinical manifestations and may be difficult to recognize
when left ventricular ejection fraction is preserved. Speckle-tracking echocardiography may detect
subtle myocardial dysfunction through global longitudinal strain (GLS) assessment.

Case lllustration: A 30-year-old woman presented with exertional dyspnea and preceding sore throat,
followed by chest pain radiating to the left shoulder. Electrocardiography showed sinus rhythm
without acute ST-segment elevation, and conventional transthoracic echocardiography showed
preserved LVEF (61%). Inflammatory markers and NT-proBNP were elevated.
STE demonstrated markedly reduced GLS (-4.7%), especially in lateral, posterior, and anterior
segments. Cardiac magnetic resonance imaging performed 10 days after symptom onset showed
subepicardial late gadolinium enhancement in the basal lateral and inferolateral left ventricular walls,
supporting myocarditis.

Discussion: The regional distribution of impaired strain corresponded with cardiac magnetic
resonance abnormalities, suggesting that STE may identify clinically relevant myocardial involvement
despite normal LVEF. Serial STE showed improvement during follow-up after guideline-directed
therapy and clinical stabilization.

Conclusion: GLS assessment by STE is a useful non-invasive adjunct for diagnosis, risk evaluation, and
follow-up of suspected myocarditis, particularly when conventional echocardiography appears
normal.

Keywords: myocarditis; global longitudinal strain, speckle-tracking echocardiography, cardiac
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Introduction

Myocarditis is an inflammatory myocardial disease with diverse infectious and non-
infectious etiologies. Viral infection remains among the most frequently reported causes,
although autoimmune, hypersensitivity, toxic, and systemic inflammatory conditions may
also be involved. The clinical spectrum ranges from asymptomatic disease to chest pain,
arrhythmia, acute heart failure, cardiogenic shock, and sudden cardiac death. Because signs
and symptoms can mimic acute coronary syndrome or other cardiac disorders, early diagnosis
may be challenging.'?
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Conventional echocardiography is commonly used as the first-line imaging modality in
suspected myocarditis. However, patients may have preserved left ventricular ejection
fraction (LVEF) despite regional myocardial inflammation. Two-dimensional speckle-tracking
echocardiography (STE), particularly global longitudinal strain (GLS), provides a more sensitive
assessment of myocardial deformation. This case report aims to describe the role of STE in
detecting and monitoring myocarditis in a young adult with preserved LVEF.%>

Case lllustration

We present the case of a 30-year-old woman admitted to the Cardiology Department
due to shortness of breath on activities after having a business trip to Yogyakarta. She works
as a government staff at Ditjen Baranahan the Ministry of Defence Jakarta. She never
smokes with no other cardiovascular risk factors and no previous history of cardiovascular
diseases. Several days before admission, she was treated sore throat. The previous day, she
felt chest pain radiating to his left shoulder. Physical examination at admission did not reveal
any significant findings. The electrocardiogram showed a sinus rhythm of 89 bpm and no T
waves abnormality. The initial laboratory tests revealed increased normal levels of high-
sensitivity troponin T at 0.002 ng/L [normal level < 14 ng/L], N-terminal pro-B-type natriuretic
peptide at 890 pg/ml and increased inflammatory markers: white blood cells at 19.8 x 109 /I
[normal range 4.0-10.0], erythrocyte sedimentation rate at 58 mm [0—8] and C-reactive
protein at 15.2 mg/dl [0-0.8]. Transthoracic echocardiography (GE Versana) did not show any
contractility disorders (left ventricular ejection fraction - LVEF - 61%). The electrocardiography
showed normal ECG. No ischemic nor arrhythmia shown. In the course of further diagnostics,
LV performance was assessed by STE. Depressed global longitudinal strain (GLS) was noted at
-4.7% [normal range < -20%], with the lowest values within the lateral and the middle
segments of the apical (- 1% and - 3%, respectively), posterior (- 5% and - 3%) and anterior
(- 4% and - 3%) walls (Fig. 5).
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CMR was performed 10 days after the onset of symptoms to confirm the suspicion of
myocarditis. In the late gadolinium enhancement (LGE) sequences, discrete and sub-
epicardial areas of post-contrast reinforcement were shown within the basal segments of the
lateral and infero-lateral LV walls (Fig. 6). The LV size and LVEF (61%) were normal.
The localisations of areas of myocarditis shown on CMR conclusions corresponded to areas
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with depressed longitudinal strain that of STE on echo. To prevent developing LV systolic
dysfunction, angiotensin receptor blocker (Uperio 50 mg once daily), Mineral corticosteroid
antagonist (Spironolactone 25 mg once daily), Beta blocker (Concor 2,5 mg once daily),
Atorvastatin 20 mg once daily, Ubitine twice a day, Eturol 400 mg once daily, Astaxanthin
once daily and Trimetazidine twice a day were applied. Laboratory findings showed high
levels of glucose and hbalc to 9.8%. She was referred to internal medicine
for additional management. We added sitagliptin 2 inhibitors (Forxiga 10 mg once daily),
Jardiance 25 mg once daily, Diamicron MR twice a day and Ozempic injection once a week.
She was admitted for 7 days then discharged to an outpatient clinic. Currently, the patient is
in good general condition. He has returned to work and began to undertake regular physical
activity. Written informed consent for publication of clinical information and images was
obtained from the patient. Identifying information was removed from clinical images used in
this manuscript.

INNN216:32:9

Figure 2. Above. a - The decreased global longitudinal strain (GLS) -4.7% on the second day

of hospitalization, with the lowest values within the lateral and the middle segments of the

apical (- 1% and - 3%, respectively), posterior (- 5% and - 3%) and anterior (- 4% and - 3%)
walls. Below. The GLS echocardiography prior discharged show marked improvement.

The ASEAN Journal of Military and Preventive Medicine 78



The Role of Speckle-Tracking Strain Echocardiography in the Clinical Evaluation and Follow-up of
Myocarditis with Preserved Ejection Fraction: A Case Report
Ardhestiro Hanindyo Putro

f

Figure 3. A - CMR showed gadolinium contrast enhancement referred to myocardial scars.

No edema shown means chronic period of the disease.

Poak Systolic Strain
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Figure 4. a - One month later, on the follow-up visit, STE showed significant improvement in
LV deformation, both regional and global. The decreased global longitudinal strain (GLS) -
10% on the 30 day post discharge, with the lowest values within the anterior and lateral (0%

DFOV 27.5 cm

and - 5%, respectively), lateral (- 9% and — 3%) and anterior (- 4% and - 3%) walls

Figure 5. After a 6 month course of optimal medication showed significant GLS

echocardiography improvement found from the increased GLS average area.
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Discussion

Myocarditis should be considered in young patients presenting with symptoms
suggestive of acute coronary syndrome (ACS), particularly when coronary angiography does
not reveal obstructive coronary artery disease. The differential diagnosis may be challenging
because myocarditis and ACS may share similar clinical manifestations, including anginal chest
pain, electrocardiographic abnormalities, elevated cardiac biomarkers, and nonspecific
echocardiographic findings.>™ Angelini et al. reported that among patients admitted with
suspected ACS and normal coronary arteries who underwent endomyocardial biopsy (EMB),
myocarditis was confirmed in a substantial proportion of cases, highlighting the diagnostic
overlap between myocarditis and myocardial infarction.'* Similar cases of viral myocarditis
mimicking acute myocardial infarction have also been described by Dec et al.*>

The diagnosis of myocarditis remains complex because clinical presentation is
heterogeneous, ranging from mild chest discomfort to heart failure, arrhythmia, cardiogenic
shock, or sudden cardiac death.™Establishing the etiology and identifying subtle left
ventricular (LV) systolic dysfunction may require multimodality evaluation. EMB remains the
diagnostic gold standard for histopathological confirmation of myocarditis; however, its
invasive nature, risk of complications, limited availability, and sampling error restrict its
routine use to selected patients, particularly those with severe, fulminant, or unexplained
clinical deterioration.'™

Cardiac magnetic resonance imaging (CMR) is currently regarded as the
most accurate non-invasive imaging modality for evaluating suspected myocarditis. CMR
allows assessment of ventricular function, myocardial edema, hyperemia, necrosis, fibrosis,
and late gadolinium enhancement (LGE), which are important features of myocardial
inflammation.[5,6] The updated expert recommendations emphasize the role of tissue
characterization, including T1- and T2-based markers, in improving diagnostic accuracy for
nonischemic myocardial inflammation.[6] Nevertheless, a single non-invasive imaging
modality may not always be sufficient to confirm myocarditis, and CMR may be limited by
availability, cost, contraindications, or patient instability-3>°

Conventional transthoracic echocardiography is usually the first-line imaging
examination in patients with suspected cardiac dysfunction. Felker et al. demonstrated that
echocardiographic findings may help distinguish fulminant myocarditis from acute
myocarditis. Fulminant myocarditis is typically associated with a nondilated, thickened,
and hypocontractile LV, whereas acute myocarditis more commonly presents with LV
dilatation, normal wall thickness, and reduced LV systolic function.[7] However, conventional
echocardiography may be insufficient in patients with preserved left ventricular ejection
fraction (LVEF), as subtle myocardial dysfunction may not be detected by standard visual
assessment.

In this context, speckle-tracking echocardiography (STE) and global longitudinal strain
(GLS) provide additional diagnostic value. Myocardial strain imaging is a sensitive and
reproducible method for assessing myocardial deformation and may detect subclinical LV
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dysfunction despite preserved LVEF.[8] GLS has also been shown to provide prognostic
information beyond LVEF in various cardiac conditions.[9] In inflammatory heart disease,
Leitman et al. demonstrated that regional strain abnormalities corresponded with delayed
enhancement on CMR, particularly in the lateral, inferior, and posterior LV
segments.[10] Kostakou et al. further reported that patients with acute myocarditis may
show impaired GLS despite normal LVEF, supporting the role of regional strain analysis as a
marker of subclinical LV dysfunction.!!

Previous studies have also shown that two-dimensional deformation analysis may
correlate with myocardial edema detected by CMR in acute myocarditis.’?> In chronic
myocarditis with preserved LVEF, multimodality imaging studies have demonstrated that GLS
may remain impaired compared with healthy controls, suggesting persistent subclinical
myocardial involvement even when conventional systolic parameters appear normal.’* These
findings support the use of STE not only as an adjunct diagnostic tool, but also as a practical
method for follow-up assessment.

In the present case, the patient had preserved LVEF on conventional echocardiography,
while GLS was markedly reduced during the acute clinical presentation. The regional
distribution of impaired strain corresponded with myocardial abnormalities detected by CMR.
Improvement of GLS during follow-up paralleled the patient’s clinical recovery, suggesting
that STE may be useful for monitoring disease progression and therapeutic response. This
case supports the importance of GLS evaluation in suspected myocarditis, especially when
LVEF is preserved and conventional echocardiographic findings are inconclusive.

Conclusion

The presented case proves that GLS provides correct diagnosis, justifies the
implementation of pharmacotherapy and enables a simple assessment of the treatment
effects in myocarditis. STE seems to be competitive in relation to cardiac magnetic resonance
imaging in the diagnosis of some diseases, such as myocarditis.
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