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Goals and Objectives 

• The learner will understand the presentation, 
pathology, diagnostic testing, and management 
of myocarditis in the pediatric age group. 

 



Myocarditis 

• Presentation #1 
 
▫  5 year old boy presents to outside 

hospital with 2 day history of abdominal 
pain, and vomiting, poor appetite, and 
decreased activity. 

 
▫ Vitals – tachycardia, tachypnea 
 
▫ PE – pallor, diaphoresis, congestive heart 

failure (hepatomegaly, gallop rhythm). 
 
 

 



Myocarditis 

• Presentation #2 
▫ 10 year old child with a recent history of a 

viral illness 10 to 14 days prior to 
presentation. 

▫ Initial symptoms include lethargy, low-grade 
fever, and pallor.   

▫ The child usually has decreased appetite, and 
may complain of abdominal pain.   

▫ Diaphoresis, palpitations, rashes, exercise 
intolerance, and general malaise are common 
symptoms. 



Myocarditis 

• Later in the course of illness, respiratory 
symptoms become predominant; syncope or 
sudden death may occur leading to cardiac 
collapse. 

• Physical examination findings are consistent 
with congestive heart failure.   
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Myocarditis 

• The usual suspects 







 



Serologic Testing 

• Tradionally markers of myocardial cell lysis 
include: 

▫ Creatine kinase (CK) 

▫ Creatine kinase myocardial band (CKMB) 

▫ Troponin 



Serologic Testing 

• A recent study suggests that serial measurement of NT-
pro BNP in children with acute myocarditis 
demonstrated an elevation at time of presentation, 
which decreased over the following year with 
appropriate medical therapy. 
 
 
 
 
 
 

• Elisabeth Mlczoch, Farnaz Darbandi-Mesri, Doris Luckner, Ulrike Salzer-Muhar, 
NT-pro BNP in acute childhood myocarditis, The Journal of Pediatrics, Volume 
160, Issue 1, January 2012, Pages 178-179, ISSN 0022-3476, 
10.1016/j.jpeds.2011.08.065. 

 
 
 



Non-invasive modalities 

• Chest x-ray 

• EKG 

• Echocardiography 

• MRI 

 

 



Myocarditis 

• Cardiomegaly is 
present with 
prominent pulmonary 
vascular markings of 
pulmonary edema. 







EKG findings 

• Sinus tachycardia 
with low-voltage QRS 
complexes with or 
without low-voltage 
or inverted T waves. 



EKG Findings 

• Vtach, SVT, atrial fibrillation, or AV block may 
occur in some children. 

• Wide q waves 

• Pericarditis may also accompany the clinical 
picture resulting in diffuse ST segment elevation 

 



 



Short-Axis CMR Views in a Patient 

With Acute Myocarditis 

End-diastole (left) and end systole (right) showing very 
mild septal hypokinesis (arrow) with preserved 
ejection fraction.  

Small pericardial effusion is present along the lateral 
segments (arrowheads).  



Short-Axis CMR Views in a Patient 

With Clinically Acute Myocarditis 

 (B) T1-weighted spin-
echo images before (left) 
and shortly after (right) 
gadolinium 
administration with early 
gadolinium accumulation 
in the septum (arrows).  

(C) (Left) T2-weighted 
spin-echo image with 
high signal intensity of 
the septum and lateral 
wall (arrows).  
 



Late Enhancement Patterns in 

Myocarditis 

(A) Normal myocardium 
with no evidence of 
irreversible myocyte 
injury.  

(B) Regional 
subepicardial 
enhancement of the 
lateral wall (arrow). 

(C) Subepicardial 
enhancement of 
lateral and midwall 
enhancement of the 
septal wall (arrows). 

(D)Diffuse subepicardial 
enhancement. 



Endomyocardial Biopsy 

• Gold standard for 
identification of 
underlying cause. 

▫ In order to identify 
80% of cases, 17 or 
more specimens must 
be obtained. 
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Viral Studies 

• Culture of peripheral specimens, such as blood, 
stool, or urine, is commonly done, however it is 
unreliable. 



Management 

• Angiotensin-converting enzyme inhibitors (ACEi) 
or Angiotensin receptor blockers (ARBs) in 
patients with evidence of depressed LV systolic 
function and/or dilation of the LV. 

• Beta-blockers 

• Judicious use of diuretics 

• Treat arrhythmias aggressively 



Management 

• Chronic arrhythmias may persist long after the 
acute disease has passed, therefore there is merit 
for ambulatory holter monitoring at least every 
year. 



Management 

• Studies in adults show no difference in patients 
treated with azathioprine, prednisone, 
cyclosporine, and conventional therapy. 

• Patients who received IVIG had better LV 
function at follow-up, however, there was no 
clear survival benefit. 



Management 

• Interferon-B treatment has been shown to 
prevent progressive deterioration of LV function 
in certain populations, particularly in patients 
with chronic LV dsyfunction and PCR-proven 
enteroviral or adenoviral infection. 





Rule of thirds 

 




