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Abstract: Introduction: Myocarditis (MC) can result from a variety of infectious and non-infectious causes, and the secondary
MC due to viral infection is the most prevalent form. Acute and nonfatal MC, on the other hand, has a more indolent presentation
with mortality up to 20.0% in the first year and 55.0% at 11 years based on the initial diagnosis of acute MC. The diagnostic
evaluation of MC is done initially through clinical suspicion, together with non-invasive diagnostic methods. In this sense, we
highlight the Echocardiography with Strain. Objective: to present the importance of the early diagnosis of myocarditis through
the images obtained by the Strain Echocardiography and Cardiac Magnetic Resonance. Case report: The CBB patient, 25 years
old, female, with no known diagnosis, reports that two weeks ago the patient had started upper airway infection with partial
improvement after specific antimicrobial treatment. The hemogram revealed normocytic and normochromic anemia and
leukocytosis with predominance of segmented. C-reactive protein was elevated and markers of myocardial ischemia were also
altered. Strain echocardiography revealed segmental alterations of the endomyocardial deformation with reduction of the
longitudinal Strain in the middle inferolateral and middle anterolateral segments. Cardiac magnetic resonance revealed late focal
mesoepicardial enhancement, of small extension, in the midbasal inferolateral segment, suggestive of MC. Final considerations:
In conclusion the study made it possible to know that the early diagnosis of myocarditis through the image obtained by the Strain
Echocardiography showed the inflammatory process in the same region observed by cardiac magnetic resonance imaging. This
was added to the hemogram, reactive protein, and to the markers of myocardial ischemia.
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ischemia [1, 2].

MC may be due to several infectious and non-infectious
causes, and the secondary MC due to viral infection is the
most prevalent form [2]. The viral MC can be divided into the
acute, subacute and chronic phase. The knowledge of this
temporal and pathophysiological evolution is important in the
diagnostic definition and in the therapeutic possibilities [2, 3].

Acute and nonfatal MC, on the other hand, has a more lazy

1. Introduction

Myocarditis (MC) is defined as an inflammatory
myocardial disease, secondary to infectious, autoimmune or
toxic agents, characterized by a histopathological process
revealing inflammation of the myocardium with necrosis and
degeneration of myocytes in the absence of myocardial
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presentation with mortality up to 20.0% in the first year and
55.0% at 11 years based on the initial diagnosis of acute MC [2,
3]. The scope of the disease includes significant morbidity of
dilated cardiomyopathy and mortality from sudden cardiac
death. Up to 12.0% of sudden cardiac deaths are attributed to
MC [2].

The true incidence of MC is difficult to estimate due to
factors such as diverse clinical presentation, poorly
performing an endomyocardial biopsy, and lack of sensitive
and standardized histologic criteria. It manifests a higher
prevalence in males, mainly young adults, being one of the
main causes of sudden death in people under 40 years of age
and in children [4-6]. In children who survived MC, evolution
was observed after 12 years, with higher mortality and need
for heart transplantation [7].

Causation can be attributed to an internal trigger such as an
autoimmune reaction or external factors, including toxins,
drugs or infections [8, 9]. The fulminant MC is marked by an
identifiable onset within 2 weeks of hemodynamic
compromise and has a high survival rate (90.0%) if diagnosed
and treated in a timely manner [10].

The diagnostic evaluation of MC is done initially through
clinical suspicion, together with non-invasive diagnostic
methods. In this sense, Strain Echocardiography (SE) is a
technique that evaluates the measurement of the deformation
that undergoes the myocardial wall, during the cardiac cycle,
in the longitudinal direction and circumferential directions, by
the apical projection and transverse axis of the left ventricle,
being the deformation rate quantification of this deformation
[8-10]. The deformation of the myocardial wall is analyzed by
the movement of points in the two-dimensional image of the
myocardium, determining the velocity with which they
approach or move away, throughout the cardiac cycle [10].

In addition, a number of recent studies have shown the
importance of Cardiac Magnetic resonance (CMR) in the
acute or chronic phase of MC by techniques of magnetic
signal weighting and late enhancement [11-14]. The
multifocal enhancement pattern, together with the signal
increase in the acute phase of the disease, allows a sensitivity
of 76.0%, specificity of 96.0% and accuracy of 85.0% in the
diagnosis of the disease, being superior to the myocardial
scintigraphy with gallium and allowing to consider the method
as one of the first-line choices in the investigation of this
disease [14].

In this sense, CMR allows us to identify both the
inflammatory myocardial injury of the acute and subacute
phases and the cicatricial lesions present in the chronic phase
of the disease [15]. The three major CMR techniques used in
the characterization of myocardial injury in MC patients are
T2-weighted sequences, early global myocardial enhancement
and the late enhancement technique [16]. The images acquired
by the T2-weighted sequences allow the assessment of
myocardial edema secondary to the inflammatory process in
patients with acute MC and can be both regional and global
[16, 17].

Therefore, the present work sought to present the
importance of the early diagnosis of myocarditis through the

images obtained by the Strain Echocardiography and Cardiac
Magnetic Resonance.

2. Case Report

The CBB patient, 25 years old, female, with no known
illness, reports that two weeks ago the patient had started
upper airway infection with partial improvement after specific
antimicrobial treatment.

He complained of chest discomfort and dyspnea on exertion
with few hours of evolution, when he sought medical care in
the emergency room, where he was submitted to
complementary analysis by biochemical markers. The
hemogram revealed normocytic and normochromic anemia
and leukocytosis with a predominance of segmented.
C-reactive protein was elevated and markers of myocardial
ischemia were also altered: CKMB 16.2 ng/mL (NL <5) and
highly sensitive troponin T 217.30 pg/mL (NL <14).

The patient was then submitted to Strain Echocardiography,
which revealed segmental alterations of the endomyocardial
deformation with reduction of the longitudinal Strain in the
middle and lowers anterolateral segments (Figures 1 and 2).
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Figure 1. Strain Echocardiography results showing segmental changes of the
endomyocardial deformation with reduction of the longitudinal Strain in the
middle inferolateral and middle anterolateral segments.

Figure 2. Strain Echocardiography results showing peak systolic blood
pressure. Heart rate =114 bpm.
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However, the overall longitudinal Strain was within the
limits of normality. With the diagnostic hypothesis of focal
MC, the patient was followed up for hospital admission, when
Cardiac Magnetic Resonance was performed, which revealed
focal mesoepicardial late enhancement of the mid-base
inferolateral segment of non-ischemic pattern suggestive of
MC (Figure 3).
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Figure 3. Results of cardiac magnetic resonance showing focal
mesoepicardial late enhancement, of small extension, in the midbasal
inferolateral segment.

The patient was hospitalized for three days, remission of
symptoms and improvement of serum markers of myocardial
injury: CKMB mass 1.2 ng/mL. A new Strain
Echocardiography was performed after one week of treatment
that revealed normalization of the previous alterations of
endomyocardial deformation.

The description of Strain's images revealed a mean overall
longitudinal Strain within the limits of normalities with
segmental, medial inferolateral and anterolateral mean
reduction.

3. Result and Discussion

The present case report evidenced the early diagnosis of
myocarditis (MC) through the images obtained by the
echo-strain that the alterations of the inflammatory process
occurred in the same region observed by cardiac magnetic
resonance (CMR). In addition, the hemogram showed
normocytic and normochromic anemia and leukocytosis with
a predominance of segmented. C-reactive protein was
elevated and markers of myocardial ischemia were also

altered.

In the evaluation of MC patients, CMR allows the
identification of both acute and subacute inflammatory
myocardial injury, as well as the cicatricial lesions, frequently
present in the chronic phase of the disease [1-3]. The three
main CMR techniques used in the characterization of
myocardial injury in MC patients are T2-weighted sequences
(T2 imaging), early global myocardial enhancement and the
late enhancement technique [3]. The images acquired by the
T2-weighted sequences allow the evaluation of myocardial
edema secondary to the inflammatory process in patients with
acute MC and can be both regional and global [3].

Thus, CMR is currently the main complementary
noninvasive diagnostic method and allows visualization of the
location, activity, and extent of inflammation and fibrosis in
the myocardium [3, 4]. The late enhancement arrangement
found in the myocardium is usually epicardial and/or
mesocardial, preserving the endocardium, a typical pattern
that excludes ischemic cause, presenting a transmural or
subendocardial arrangement respecting the coronary
vascularization [4].

In this context, the late enhancement has a prognostic value
when used in the follow-up, since patients who show a
reduction of the enhancement at 3 months present better
long-term survival [5, 6]. CMR can also be used to support
endomyocardial biopsy guidance, increasing the positivity
rate when performed on the wall with present enhancement
from 9.0 to 90.0% [7].

The Strain Echocardiography has become the most
important means to detect decreased ventricular function in
suspected MC, even when subclinical [18]. Allows the
measurement of systolic and diastolic ventricular function,
myocardial segmental function, detection of viability in
hibernating walls, differentiation of athlete's hypertrophic
cardiomyopathy, and measurement of contraction timing
changes [8]. In addition, because it represents an examination
with minimal risks to patients, it becomes an attractive
non-invasive alternative [8].

The deformation of the myocardial fibers is a marker of the
onset of cardiac function disorders caused by diseases such as
hypertension, diabetes, and ischemia [9, 10, 17].

Also, acute myocarditis should be considered in patients
with a recent onset of heart failure or arrhythmia. Fulminant
myocarditis is a distinct entity characterized by the sudden
onset of severe congestive heart failure or cardiogenic shock,
usually following an influenza-like disease, parvovirus B19,
human herpesvirus 6, coxsackievirus and adenovirus being the
most responsible viruses. Thus, early recognition of patients
who progress rapidly to refractory heart failure is required.
Immunosuppression of self-reactive or immunostimulant
myocarditis, such as interferons for chronic viral myocarditis,
may be interesting, but its potential therapeutic role requires
further investigation [hekimian].

In addition, viral myocarditis remains a prominent
infectious-inflammatory disease in lifelong patients. The
condition presents a number of challenges, including varying
modes of clinical presentation, a variety of time points at
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which patients draw attention, a variety of diagnostic
approaches, a spectrum of clinical courses, and unstable
perspectives on therapy in different patient contexts. and in the
face of different viral pathogens [fung].

4. Conclusion

In conclusion, the work made it possible to know that the
early diagnosis of myocarditis through the image obtained by
the Strain Echocardiography showed the inflammatory
process in the same region observed by cardiac magnetic
resonance imaging. This was added to the hemogram, reactive
protein, and to the markers of myocardial ischemia. Future
directions include large prospective studies.

5. Recommendations

We recommend the use of The Strain Echocardiography has
become the most important means to detect decreased
ventricular function in suspected MC. In addition, because it
represents an examination with minimal risks to patients, it
becomes an attractive non-invasive alternative.
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