
 

 

 

 

 

MYOCARDITIS 

 

“Portrait of a Lady”, oil on canvas, Frank W. Benson, 1901 

 



1. Because they have more knowledge of the world and their minds are better stored 

with observations, their conversation is more improving and more lastingly 

agreeable. 

 

2. Because when women cease to be handsome, they study to be good. To maintain 

their influence over men, they supply the diminution of beauty by an augmentation 

of utility. They learn to do 1000 services small and great, and are the most tender 

and useful of all friends when you are sick. Thus they continue amiable. And 

hence there is hardly such a thing to be found as an older woman who is not a 

good woman. 

 

3. Because there is no hazard of children, which irregularly produced may be 

attended with much inconvenience. 

 

4. Because through more experience, they are more prudent and discrete in 

conducting an intrigue to prevent suspicion. The commerce with them is therefore 

safer with regard to your reputation. And with regard to theirs, if the affair 

should happen to be known, considerate people might be rather inclined to excuse 

an older woman who would kindly take care of a younger man, form his manners 

by her good counsels, and prevent his ruining his health and fortune amoung 

mercenary prostitutes. 

 

5. Because in every animal that walks upright, the deficiency of the fluids that fill the 

muscles appears first in the highest part. The face grows lank and wrinkled, then 

the neck, then the breast and arms, the lowest parts continuing to the last as 

plump as ever. So that covering all above with a basket, and regrading only what 

is below the girdle, it is impossible of two women to know an older from a 

younger one. And as in the dark all cats are grey, the pleasure of corporal 

enjoyment with an older woman is at least equal, and frequently superior, every 

knack being by practice capable of improvement.   

 

6. Because the sin is less. The debauching of a virgin may be her ruin, and make her 

for life unhappy. 

 

7. Because the compunction is less. The having made a young girl miserable may 

give you frequent bitter reflections, none of which can attend making an older 

woman happy.   

 

8. And lastly, they are so grateful!! 

 

 

Benjamin Franklin, 

From copy of a letter to young friend on the advantages of conducting an “intrigue” with 

an older woman, personal papers, June 25, 1745. 

 

 

 

 



Entrepreneur, philanthropist, scientist, revolutionary, statesman - one of the founding 

fathers of America, and one of its champions of the Enlightenment - it is impossible to 

overestimate the esteem with which Benjamin Franklin is held in the United States today 

and indeed in the world at large. Biographer H.W Brands called him “The First 

American”. It was therefore, no surprise that on his death, it came as a tremendous shock 

to find that among his personal papers was a copy of a letter, to a young male 

acquaintance, written in June 1745, espousing the virtues of conducting an “intrigue” 

with an older woman! This letter was apparently so shocking to the sensibilities of 

several generations that followed him that it was effectively suppressed for almost two 

centuries after his death!  In the words of Brands, “he accepted the unscientific and 

irrational for what it was - an inescapable aspect of human nature, and not necessarily 

ignoble for that. He could give a dozen reasons for restraining human passion but was 

not in the least surprised that it defied restraint. As a young man he had failed to restrain 

his own passions, irrational though they were, he fully expected that young men – and not 

a few older men, as well as women of various ages – would continue to succumb. Such 

was life; a person would be a fool to deny it”. 

 

His worldly advice to his young friend was that it was far better to have an affair with an 

older more experienced woman, than a younger naive one. Though her beauty may have 

somewhat faded, (a debatable point) in the “dark”, this did not really matter! Besides, 

because of their experience of the world, their love making was likely in fact to be far 

better, “every knack being by practice capable of improvement”.  You would not be in as 

great a peril of ruining for your “health and fortune” than if you used the services of a 

“mercenary”. Additionally, you could actually carry on a stimulating conversation with 

them on account of their worldly experiences – “their minds are better stored with 

observations” - and by being skilled in keeping to the shadows of the background, they 

more effectively guarantee to preserve your reputation. Even if discovered, it was far 

more likely that others would be more accepting of the affair, than if it were one that 

resulted in the ruination of a young girl – an older woman could handle herself quite well 

enough. Because they were a little older, inconvenient offspring would also be less likely 

to be produced. And to top everything off, Franklin finishes with an appallingly 18
th

 

Century chauvinistic flourish, they would be ever so grateful!  

    

In life experience counts for a lot! Nowhere more is this in evidence than in the practice 

of the “art” of medicine, and in particular the art of diagnosing patients with 

myocarditis. In the front line of the ED this diagnosis is often not even considered, 

particularly among younger more inexperienced staff. It is usually a high index of 

suspicion that first raises the suggestion of a diagnosis of myocarditis, and appropriate 

indices of suspicion are learnt through years of experience, not from any textbook.  It 

does not stop there however! The diagnosis, even when thought of is difficult to establish. 

Traditionally endomyocardial biopsy was the “gold standard”, however this is a terribly 

invasive investigation and even then it took a very experienced histologist to “make the 

call”. More recently hope lies in the non-invasive cardiac MRI making the diagnosis. But 

this is a specialized technique and indeed image interpretation will be “operator 

dependent” - which in turn is dependent upon something “young players” cannot glean 

from a textbook alone - experience!    

 

 



MYOCARDITIS 

 

Introduction 

 

Myocarditis may be defined as myocardial inflammation and injury, in the absence of 

ischaemia. 

 

The condition is frequently associated with pericarditis, resulting in a myo-pericarditis. 

 

Symptoms can range from virtually asymptomatic to mild dyspnoea or chest pain that 

resolves without specific therapy to frank cardiogenic shock and death. Sudden death 

from arrhythmia may also occur.  

 

Diagnosis is difficult in the ED with first presentations, and must be presumptive in the 

first instance, until more definitive investigation can be carried out. 

 

MRI is being increasingly used to make the diagnosis. Coronary angiography will 

frequently be required to rule out coronary artery disease.  

 

The most serious long-term complication is dilated cardiomyopathy. 

 

Pathophysiology 

 

The exact mechanism by which viral myocarditis and its longer-term complications 

develop is unknown.  

 

It probably involves the interplay of several factors including direct damage due to the 

virus itself, damage in the acute and long term by the host’s immune responses and 

possibly a genetic predisposition in an individual. 

 

The relative contributions of these 3 factors are currently uncertain. 

 

Causes 

 

1. Viral infection:  

 

Viruses are the cause in the majority of cases and most of these cases occur in 

younger age groups. 

 

Causative agents include:  

 

● Adenovirus, Coxsackie B, CMV, echoviruses, polioviruses, influenza A, 

varicella, herpes simplex virus -1, parvovirus, respiratory syncytial virus 

and HIV.  

 

Many others however have been implicated. 

 

Other causes of myocarditis are rare: 



 

2. Bacterial:  

 

● Lyme disease:  

 

This is via arthropod inoculation of the spirochete Borrelia burgdorferi. 

 

 ● Bacterial toxins: 

 

 ♥ Diphtheria 

 

 ♥ Clostridia 

 

3. Protozoal agents. 

 

 ● Toxoplasmosis 

 

● South American trypanosomiasis (Chaga’s disease). 

 

4. Rickettsial agents: 

 

● Typhus 

 

● Q fever. 

 

5. Drugs: 

 

● In particular clozapine, others include anthracyclines, trastuzumab. 

 

6. Environmental toxins  

 

● Lead and arsenic have been implicated. 

 

7. Systemic autoimmune diseases: 

 

● SLE. 

 

● Sarcoidosis 

 

● Scleroderma 

 

● Kawasaki disease 

 

● Rheumatic fever 

 

● Alloantigen, (heart transplant recipient). 

 

8. Ionizing Radiation 



 

Complications 

 

Although most cases of myocarditis are subclinical, it remains a prominent cause of 

sudden cardiac death in young adults. 

 

The major complications of myocarditis include: 

 

1. Arrhythmias: 

 

● Virtually any type can occur, including conduction abnormalities  

 

● Sudden death may occur from VT/ VF conduction abnormalities. 

 

2. Heart failure: 

 

● Acute onset of unexplained heart failure in the young is suggestive of 

acute myocarditis. 

 

● Rarely acute myocarditis can be fulminant and rapidly fatal. 

 

3. Dilated cardiomyopathy: 

 

● The most serious chronic complication is the development of a dilated 

cardiomyopathy. 

 

Clinical Features 

 

Important points of history: 

 

Many cases will be subclinical, but the following symptoms may be elicited: 

 

1. History of a recent viral type illness. 

 

● Ten to fourteen days following the viral illness, symptoms relating to 

cardiac involvement develop. 

 

2. Chest pain: 

 

● This may be “cardiac” in nature, but may also be “pleuritic” or “atypical” 

(for cardiac ischaemic pain) in nature.  

 

3. Palpitations 

 

4. Shortness of breath  

 

5. Unexplained syncope 

 



6. Non-specific “viral” or “constitutional” symptoms:  

 

● Myalgias, headache, nausea, anorexia. 

 

Important points of examination: 

 

Often there will be none, however the following may also be found: 

 

1. Fever (in a minority of cases only, however) 

 

2. Unexplained tachycardia and/ or tachypnoea: 

 

● The tachycardia is classically described as “out of proportion” to the 

degree of fever. 

 

3. Pericardial rubs, from associated pericarditis  

 

4. Unexplained arrhythmias 

 

5. Rarely in very unwell patients there will be frank signs of heart failure or 

cardiogenic shock.  

 

Clinical course: 

 

1. Many cases run a subclinical course 

 

2. Many will have mild symptoms only 

 

3. Sudden unexpected cardiac death. 

 

4. Fulminant course: 

 

● Occasionally an acute fulminant course may occur with intractable 

arrhythmias, but more often with acute heart failure rapidly progressing to 

cardiogenic shock and death.  

 

● Survivors of this acute fulminant course will often eventually make a full 

recovery, though some will progress to dilated cardiomyopathy. 

 

5. Asymptomatic to fulminant cases may all progress to a chronic course.   

 

● This is currently thought to be the cause of a significant percentage of 

cases of “idiopathic” dilated cardiomyopathies.   

 

● These cases may also explain some cases of recurrent unexplained 

arrhythmias. 

 

 



Investigations 

 

A definitive diagnosis of acute viral myocarditis cannot be made in the ED and must in 

the first instance be presumptive.  

 

Presentation scenarios may include the young patient who presents with cardiac failure, 

shock or arrhythmias for which there is no obvious aetiology or the young patient with 

features similar to an ACS 

 

Testing may provide supportive evidence for the diagnosis. 

 

Blood tests 

 

Blood tests cannot make a diagnosis of myocarditis, but can provide supportive, though 

non-specific evidence. Some may also be used to assess response to treatment. 

 

1. FBE 

 

● WCC may be elevated 

 

2. CRP/ ESR 

 

● These may be elevated 

 

3. U&Es/ glucose: 

 

● In particular check for potassium abnormalities which may be contributing 

to arrhythmias. 

 

4. Troponin I: 

 

● Elevated levels are very suggestive, although these may not be elevated in 

all cases and of course are not a specific indicator of myocarditis. 

 

ECG 

 

The ECG will be abnormal in most cases: 

 

Abnormalities may include: 

 

● Sinus tachycardia. 

 

● Non-specific ST-T waves changes (most common) 

 

● Rhythm disturbances of any type may occur, including a significant proportion 

with conduction delays 

 

● ST segment elevation/ depression: 



 

 Occasionally ST elevation, may occur which is indistinguishable from 

STEMI 

 

  ST depression may also be seen. 

 

● Changes typical of pericarditis may also be seen. 

 

A small number of cases of myocarditis may present with a history and ECG findings 

indistinguishable from an acute coronary syndrome.   

 

This situation poses a real dilemma in the ED especially when thrombolytics are being 

considered.   

 

The only clinical clue to the possibility of myocarditis in this setting may be extreme 

young age of the patient (child or adolescent), perhaps with the added bonus of a clear 

history of a recent viral illness.  

 

The issue can really only be resolved with coronary angiography. 

 

CXR 

 

● The CXR may be entirely normal. 

 

● Cardiomegaly: 

 

 This may suggest heart failure, or pericardial effusion morel likely on 

subacute, or chronic situations 

 

  Pulmonary oedema may be seen in acute fulminant cases of heart failure. 

 

Echocardiography  

 

Echocardiography is useful primarily to rule out other causes of heart failure, since there 

are no specific features of acute myocarditis. 

 

This can give supportive evidence, but is not definitively diagnostic. The following may 

be seen: 

 

● Global wall motion abnormalities tend to be the rule, regional abnormalities may 

in fact also be seen 

 

● Evidence of associated effusion 

 

● Reduced ejection fractions 

 

● Ventricular cavity dilation. 

 



Coronary angiography 

 

Coronary angiography cannot diagnose myocarditis.  

 

This will often need to be done however to rule out coronary artery disease as a cause for 

the patient’s presentation.  

 

Cardiac MRI 

 

MRI is being increasingly used to assist in the diagnosis of myocarditis.  

 

It may in the future provide a reliable method for diagnosis, reducing the need for 

and the risks of invasive biopsies. 

 

Regions of myocarditis are reported to correlate closely with regions of abnormal signal 

on cardiac MRI. 

 

It may also be used to target specific sites for biopsy. 

 

Endomyocardial biopsy 

 

Surprisingly this cannot be considered “gold standard” for diagnosis, and has a number of 

drawbacks. 

 

● It is very invasive. 

 

● False negatives are possible. Myocarditis can be patchy, and so biopsy may miss 

the site of pathology. 

 

● False positives are possible. 

 

● There remains debate over the exact histological and immunological criteria with 

which to make a diagnosis of myocarditis. 

 

♥ Currently, the “Dallas Criteria” are most commonly used to make the 

diagnosis on biopsy specimens.  

 

Although not specifically included in the Dallas criteria detection of viral material by 

PCR techniques within biopsy specimens, gives further support to diagnosis of viral 

myocarditis. 

 

In practice biopsy is not often undertaken. 

 

Management 

 

All patients with suspected acute myocarditis should be admitted to an ECG monitored 

area 
 



1. Oxygenation: 

 

● Severe cases may require CPAP, or intubation and ventilation. 

 

2. Analgesia 

 

● Give as required. 

 

3. Rest: 

 

● Strict rest, exercise increases the degree of myocyte necrosis. 

 

4. Arrhythmias: 

 

● Control arrhythmias along conventional lines. 

 

● Implantable defibrillators may be required for the long term control of 

 recurrent arrhythmias.  

 

5. Heart failure: 

 

● For patients developing significant cardiac failure, conventional treatment 

with digitalis, ACE inhibitors, beta blockers (although not in the acute 

decompensated phase) and diuretics are used.  

 

6. Cardiogenic shock: 

 

● For patients developing cardiogenic shock, inotropes and cardiac assist 

devices such as intra-aortic balloon pumps or ECMO may be required. 

 

● Cardiac transplantation may be ultimately required in selected patients 

with severe refractory heart failure. 

 

7. Immunosuppressives: 

 

● Immunosuppressive treatment has been advocated for myocarditis, 

however, the Myocarditis Treatment Trial did not show any benefit with 

this treatment. 

 

8. Anti-viral agents: 

 

● The efficacy of antiviral agents has not been established, and remains 

essentially unknown.  

 

9. Interferon-b is a current area of research. 

 

10. Treat the cause: 

 



● In the rare case where a non-viral aetiology is identified, this of course 

must be treated. 

 

Disposition: 

 

All patients with suspected acute myocarditis should be admitted to CCU/ICU. 

 

Survivors of myocarditis must be followed up, for the possible future development 

of dilated cardiomyopathy. 

 

Patients should not undergo any competitive sport for 6 months following the onset of 

clinical myocarditis, or until advised by their cardiologist. 
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