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CASE SERIES

Clinical features, cardiac magnetic resonance imaging findings
and outcome of patients with suspected myocarditis

Salik Ur Rehman Igbal, Fateh Ali Tipoo Sultan

Abstract

Myocarditis is largely underdiagnosed due to subclinical
symptoms and non-availability of diagnostic techniques
necessitating high index of suspicion and early disease
identification. This study aimed to assess the clinical
presentation, cardiac magnetic resonance (CMR) imaging
findings and prognosis of these patients. After reviewing
the CMR data of Aga Khan University Hospital from January
2011 to December 2019, a total of 24 patients were
included in the study with the confirmed diagnosis of
myocarditis on CMR. Mean age was 33.4+15 years with the
majority (58%) being male.

Dyspnoea was the commonest symptom seen in 15(62%)
cases followed by chest pain in 13 (54%). On
echocardiogram, 15 (62.5%) cases showed LV dysfunction.
Common CMR findings were late gadolinium
enhancement in 18 (75%) and bright T2 signals in 11 (45%)
patients. With a mean follow-up of 3.6+2 years, one patient
died of non-cardiac cause. Nine out of 14 patients (for
whom repeat echocardiogram was done) had resolution of
LV dysfunction suggesting favourable prognosis.
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Introduction

Myocarditis is an inflammatory condition of cardiac muscle
caused by a variety of infectious and non-infectious
aetiologies. Presentation of myocarditis ranges from mild
fatigue and heart failure (HF) to cardiogenic shock and
sudden death.!

The diagnosis of myocarditis is difficult, as endomyocardial
biopsy (EMB) is not usually performed due to its invasive
nature and poor sensitivity. Cardiac magnetic resonance
(CMR) imaging plays an important role in the diagnosis of
myocarditis. The findings of myocardial oedema and late
gadolinium enhancement are highly suggestive of
myocarditis. Newer CMR imaging techniques, e.g. T1
mapping having the highest diagnostic accuracy, enable
identification of tissue changes associated with myocarditis
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without use of exogenous contrast.2

Prognosis in myocarditis depends on multiple factors,
including clinical presentation, non-invasive parameters,
serology, and/or histopathology.3 There is little data
available on this disease from Pakistan. This study aimed to
assess the clinical presentation, findings of cardiac
magnetic resonance (CMR) imaging and the prognosis of
patients with myocarditis in our population.

Case Series

This study was approved by hospital’s ethical review
committee (ERC No: 2019-1939-5249). We retrospectively
reviewed cardiac magnetic resonance (CMR) imaging data
of AKUH from January 2011 to December 2019 and
included the patients with the diagnosis of myocarditis on
CMR. A pre-designed data collection form was filled for
each patient after reviewing the medical records. Data was
analysed using SPSS version 22. CMR was performed on a
1.5-Tesla Siemens Avanto.

A total of 44 patients were referred for CMR with the clinical
suspicion of myocarditis. Of these, 24 (54.5%) patients had
CMR findings consistent with myocarditis. The patients
were diagnosed as per the Lake Louise criteria (LLC).4
Endomyocardial biopsy is considered the gold standard for
the diagnosis of myocarditis. However, the biopsy has low
sensitivity due to focal nature of the disease and being an
invasive procedure it carries potential risk of complications.
It should be reserved only for cases for which active
myocarditis is being considered and if a specific diagnosis
would influence therapy.> Due to these limitations, the
endomyocardial biopsy was not considered in our patients.
Moreover, applying the LLC criteria approaches a sensitivity
of 67%, specificity of 91% for the diagnosis of biopsy-
proven myocarditis, and achieves an accuracy of 78% with
further improved diagnosis if all three parameters are
present.46

Of the 24 patients confirmed to have myocarditis, the mean
age was 33.4+15 years with 14 (58%) being males. The
most common symptom at presentation was shortness of
breath in 15(62%) patients followed by chest pain in
13(54%) with many patients having a combination of
symptoms.

The common ECG findings were sinus tachycardia in 3
(12.5%) patients, left bundle branch block in 3 (12.5%),
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Table-1: Clinical Spectrum of patients with Myocarditis (n=24).

n (%)
Mean Age (years) 33.4+15.4
Gender Males 14 (58.0)
Females 10 (41.7)
Symptoms Dyspnoea 15(62.0)
Chest Pain 13 (54.0)
Fever 10(41.7)
ECG Findings Sinus Tachycardia 3(12.5)
Left Bundle Branch 3(12.5)
ST segment elevation 2(83)
Intraventricular Conduction delay 2(8.3)
Others 1(<4%) each
(NSVT, Atrial fibrillation, AV block)
Positive Troponin | (mg/dI) 11(64.0)
Table-2: Common findings on Non-invasive Imaging (n=24).
n (%)
Echocardiogram  Ejection fraction (%)
- Between 50-60% 9(39)
- Mildly reduced (40-49%) 5(20.8)
- Moderately reduced (30-39%) 5(20.8)
- Severely reduced (below 30%) 5(20.8)
(ardiac MRI Late Gadolinium Enhancement 18 (75)
- Sub-epicardial 12 (50)
- Mid Myocardial 4(16)
T2 (bright signals) 11 (45)
Combined LGE and T2 signals 10 (41)
Right Ventricular Dysfunction 5(20)

followed by ST elevation in 2 (8.3%) patients. Cardiac
biomarker (Troponin I) was sent for 17 patients, of which
11 (64%) patients had positive Troponin | (Table-1). Five
(20.8%) patients had left ventricular (LV) ejection fraction
<30% indicating severe LV dysfunction, whereas 5 (20.8%)
patients had moderate LV Dysfunction with EF between 30-
39%.

Most of the CMR studies (n=14, 58%) were performed
within a month of the development of symptoms. On CMR
(Figure) the most common finding supporting myocarditis
was late gadolinium enhancement (LGE) seen in 18 (75%)
cases. Of these, subepicardial enhancement was seen in 12
(50%) patients, whereas enhancement in mid myocardium
was seen in 4 (16%). Bright signals on T2 weighted images
corresponding to myocardial oedema were seen in 11
(45%) cases. (Table-2).

The patients were followed for a mean duration of 3.6+ 2.0
years. Three patients were lost to follow-up. One patient
expired due to non-cardiac cause. Only six patients
required hospitalisation for heart failure. Sustained
ventricular tachycardia was seen in one patient. Of those
who had LV dysfunction, 9 (60%) had resolution of their
ejection fraction during follow-up. Beta blockers and
angiotensin converting enzyme (ACE) inhibitors were
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Figure:  A) Late Gadolinium Enhancement (LGE) image showing patchy sub-
epicardial enhancement (white arrowheads). B) T2 STIR image showing
Myocardial Oedema (white arrow heads).

commonly prescribed medications to patients with LV
dysfunction.

Discussion

Myocarditis is an underdiagnosed and under-treated
condition. Some cases are subclinical making the diagnosis
further difficult. This necessitates high index of suspicion
and early identification for which the knowledge of
common modes of presentation of this disease is
important. In our study, majority of the patients were
young which is in accordance with the data from other
countries and indicates that myocarditis usually affects
young people.

Myocarditis has a wide range of presentation. In our study,
the most common symptom at presentation was shortness
of breath and no patient had cardiogenic shock which may
be due to a selection bias as these patients usually die early
before CMR.

Although uncommon, patients with myocarditis may
present with life-threatening arrhythmias. Ventricular
arrhythmias are more commonly associated with sinister
pathologies like giant cell myocarditis.# In our study,
sustained or non-sustained ventricular tachycardia and
atrial fibrillation were observed in a small number of cases.
This indicates that the majority of cases of myocarditis in
our population are of less severe nature which is in
accordance with the international data.

Elevated cardiac troponins are established sensitive and
specific markers of myocardial injury. However, myocarditis
may occur in the absence of troponin elevation. More than
half of our patients had positive troponins. High troponins
also correlate well with reduced LV function during the
clinical course.

Generally, myocarditis is a mild and self-limited
consequence of a viral infection. Up to 20% of myocarditis
patients may subsequently develop a chronic inflammatory
dilated cardiomyopathy.6 According to myocarditis
treatment trial, the adult patients with heart failure
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symptoms and a left ventricular ejection fraction less than
45% at baseline have a four-year mortality of 56%. But this
was before the use of B-blockers and with better medical
treatment the prognosis might have improved in the
current era. In our study, around half of the patients had
ejection fraction of <40% but the mortality was quite low.
This might be due to early recognition and appropriate
management with beta blockers and ACE inhibitors.

Nowadays, myocarditis is largely diagnosed on CMR
findings which include myocardial oedema and late
gadolinium enhancement. However, these parameters are
more helpful in the earlier course of the disease. In our
study, most of the CMR studies were either performed
within a month or between 1-3 months of the onset of
symptoms. Newer CMR imaging techniques, e.g. T1
mapping, have the highest diagnostic accuracy. Greater
values of T1 and T2 may be seen with acute inflammation
than with sub-acute inflammation.2 Unfortunately, we
could not do the T1 and T2 mapping due to unavailability
of the software.

Patients with no LGE and those with a normal CMR
examination have an excellent prognosis.”8 In our study,
the late gadolinium enhancement (LGE) was seen in 75%
of the cases with sub-epicardial enhancement being the
most common pattern. Due to a small number, we could
not assess the prognosis on the basis of pattern and extent
of late gadolinium enhancement.

In a recent study, the strongest independent predictor for
an increase in baseline LVEF was regional and/or global
oedema.? In our study, myocardial oedema in the form of
bright signals on T2 weighted images was present in 45%
of cases. In those who had LV dysfunction, majority had
resolution of their ejection fraction during follow-up.

The good prognosis in our study may be due to proper
detection of myocarditis with the help of CMR and timely
institution of appropriate medical treatment. However, the
other reason may be selection bias as more severe cases
probably die early before CMR.

Conclusion

Myocarditis usually affects younger people with dyspnoea
being the most common symptom. Ventricular tachycardia
is relatively uncommon. Most patients have LV dysfunction
on transthoracic echo or CMR. On CMR, late gadolinium
enhancement is the most common finding followed by
bright signals on T2 weighted images. The overall
prognosis is not bad with a favourable long-term survival.
However, early detection and appropriate management is
necessary.
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Limitations

The limitation of the study is that data was not collected to
look for the specific aetiologies of myocarditis in this
patient population.
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