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INFLAMMATORY DISEASE OF CARDIAC MUSCLE.

INFECTIOUS AND NON INFECTIOUS CAUSES

OFTEN SELF LIMITING 

ACUTE , SUBACUTE OR CHRONIC ( INHERITED CARDIOMYOPATHIES)



DEFINITION



INFLAMMATORY CARDIOMYOPATHY

MYOCARDITIS ACCOMPANIED BY CARDIAC DYSFUNCTION

DILATED CARDIOMYOPATHY





EPIDEMIOLOGY

FREQUENCY IS NOT WELL DEFINED

VARIED PRESENTATION

LACK OF NON INVASIVE TESTING

2019 Global Burden of Disease report,

Prevalance 9.21 / 1 lakh



MAGNITUDE OF PROBLEM

•I C D 9—

4% of cases of prevalent heart failure are due to myocarditis.

AHA-myocarditis as the third leading cause of sudden cardiac death in 

competitive athletes.(Maron et al- Circulation 2015)

•Autopsy studies- myocarditis is responsible for 4-12% of SCD.



PATHOGENESIS

CARDIAC INJURY FOLLOWED BY IMMUNE RESPONSE — INFLAMMATION

OFTEN SELF LIMITING

EXAGERRATED RESPONSE = DESTROY HEART TISSUE ACUTELY

CHRONIC INFLAMMATION                         CARDIAC REMODELLING

DCM , HEART FAILURE 



















BIMODAL PRESENTATION

FULMINANT IN YOUNG CHILDREN AND TEENAGERS

WHEREAS INSIDIOUS WITH HEART FAILURE AND DCM IN ADULTS

RESPONSIBLE 10-15% OF NEW ONSET IDIOPATHIC DCM CASES.



CLINICAL FEATURES

•Chest pain and dyspnoea.

•Preceded by viral prodrome URI or GI.

•Chest pain resembles MI or pericarditis.

Myo-pericarditis in 11%  ( Imazio et al-circulation 2013)

•Angina Coronary vasospasm

Micro vascular dysfunction

•Palpitations and syncope.

•Heart failure and sudden cardiac death.







VIRAL CASES ESPECIALLY PARVOVIRUS PRESENT WITH CHEST PAIN DUE 

TO ENDOTHELIAL DYSFUNCTION

GIANT CELL MYOCARIDTIS = VENTRICULAR ARRYTHMIAS

RASH WITH ARTHRITIS= DRUG INDUCED HYPERSENSITIVITY

HILAR LYMPHADENOPATHY WITH POLYARTHRALGIA = LOFGREN 

SYNDROME.



ACUTE VIRAL MYOCARDITIS

•Nonspecific symptoms

Kuhl  et al- fatigue (82%), DOE (81%), arrhythmias (55%, both supraventricular 

and ventricular), palpitations (49%), and chest pain at rest (26%).

•Viral prodrome---20-80%.

•Diagnosis of exclusion.



FULMINANT MYOCARDITIS

•10% biopsy proven cases display this phenotype

•Abrupt onset(≤2 weeks).

•Haemodynamic compromise.

•Echo-Global LV dysfunction and myocardial oedema.

•EMB- diffuse myocarditis.

•Supportive treatment.



GIANT CELL MYOCARDITIS

•Subtle onset

•Present with heart failure, arrhythmia and heart block.

•Survival <6 months

•Improved with immunosuppressants.

•Discontinuation ---------- recurrence.

•EMB---- Giant cells and scar tissue.

•Cardiac transplantation + mechanical circulatory support.



CHRONIC ACTIVE MYOCARDITIS

•Older

•Insidious

•Features of LV dysfunction.

•EMB---fibrosis and myocyte dropout.

•60-70% of patients-----DCM with unknown aetiology.

•MRI, PET-CT, Immunohistochemistry



EOSINOPHILIC MYOCARDITIS
IN ASSOCIATION WITH OFFENDING AGENT

OR SECONDARY TO SYSTEMIC EOSINOPHILIC DISORDERS

LOFFLERS ENDOCARDITIS

WITHDRAWAL OF OFFENDING AGENTS AND STEROIDS

•FULMINANT NECROTIC MYOCARDITIS 

POOR PROGNOSIS

AGGRESIVE IMMUNOSUPRESSION AND MECHANICAL CIRCULATORY 
SUPPORT





SPECIFIC SCENARIOS

DRUG INDUCED HYPERSENSITIVITY

WITHIN 8 WKS

SULFA DRUGS,ANTIMICROBIALS, ALLOPURINOL,CLOZAPINE

DOBUTAMINE CAN CAUSE EOSINOPHILIC MYOCARDITIS

STOP IF EOSINOPHILIA OR UNEXPECTED DECLINE IN LVEF



RADIATION

MOSTLY CAUSES CONCSTRICTIVE PERICARDITIS ,MYOCARDIAL FIBROSIS 

IN LONG TERM( 5 - 20 YRS AFTER THERAPY)

OCCASIONALLY CAN PRESENT AS ACUTE PERICARDITIS WITH MILD LV 

SYSTOLIC DYSFUNCTION ,  SELF LIMITING



LABORATORY TESTING

CARDIAC TROPONINS 

CKMB  is elevated in only 7.5%-- biopsy-proven myocarditis, 

whereas the cardiac troponin I or T is elevated in at least 50% of

Patients   with biopsy-proven myocarditis 

(89% to 94% specificity and 34% to 53% sensitivity).



CBC = LEUCOCYTOSIS ( LYMPHOCYTIC) , EOSINOPHILIA (EM)

NT PRO BNP

INFLAMMATORY MARKERS —--- NON SPECIFIC

NOVEL MARKERS( SOLUBLE FaS LEVELS, FaS LIGAND LEVELS) UNDER 

INV 

VIRAL ANTIBODY TITRES =  DOES NOT CORRELATE /  NR



Anticardiac antibody titers.  low specificity 

(against sarcolemma, myosin, laminin, ADP/ATP translocator, or β-adrenergic 

receptors) is not indicated (only 62% of myocarditis cases have titers ≥1:40).

RHEUMATOLOGIC SCREENING WHEN INDICATED 

ANA,DS DNA

ANTI JO1

C ANCA

ANTI SCL70



ECG

•Low sensitivity – used for screening.

•Nonspecific T waves and ST-segment changes including ST-segment 

elevation.

Sinus tachycardia disproportionate to degree of fever.

•BRADY OR TACHYARRYTHMIAS.

•PR segment depression with diffuse STE in myopericarditis.

Ukena et al - prolonged QRS duration is a significant independent predictor for cardiac 

death or heart transplantation ( Eur J Heart Fail. 2011)



ECHO

LV FUNCTION , THROMBUS , DIMENSIONS , SEPTAL WALL THICKNESS

FULMINANT = NORMAL DIASTOLIC DIMENSIONS AND INCREASED SEPTAL 

WALL THICKNESS AND VICE VERSA IN ACUTE MYOCARDITIS

HCV= HCM PHENOTYPE

RULE OUT OTHER ETIOLOGIES OF SYSTOLIC DYSFUNCTION

RV DYSFUNCTION AT ONSET IS A/W POOR PROGNOSIS.



OTHER IMAGING MODALITIES

1. Antimyosin scintigraphy (indium III monoclonal 
antimyosin antibody) provides identification of 
myocardial inflammation, 

high sensitivity (91% to 100%)  NPV (93% to 100%) 

low specificity (28% to 33%).

2. Gallium scanning identifies severe myocardial 
cellular infiltration with high specificity (98%) 

low sensitivity(36%).



CORONARY ANGIOGRAPHY

TO RULE OUT CAD.

ESPECIALLY IN CASES WITH NEW ONSET HEART FAILURE,

ACS LIKE PRESENTATION,

PSEUDO  INFARCT PATTERN ON ECG

RWMA.



CARDIAC MRI

•cMRI sensitivity and specificity are as high as 100% and 90%.

•T2-weighted CMR -oedema visualised by signal intensity.

T1-weighted sequences -inflammation or fibrosis.









•Rim-like pattern --- septal wall or a sub epicardial distribution ----free LV lateral 

wall  - PVB19.

•PVB19 ---- CE -lateral wall

•HHV 6 -----CE -mid wall ---- IVS .

•CE- CMR : Guidance for EMB sampling when necessary.

•

•Lacks the ability to determine the magnitude of inflammation.

c MRI is a reliable method of detecting myocardial fibrosis in DCM













ENDOMYOCARDIAL BIOPSY

GOLD STANDARD FOR DEFINITIVE DIAGNOSIS

STIFF SHAFT OR FLEXIBLE SHAFT BIOPTOME

MAJOR COMPLICATIONS 1/1000 IN EXP CENTRES

ACCESS RELATED

CARDIAC PERFORATION

VALVULAR REGURG

TAMPONADE









ENDOMYOCARDIAL BIOPSY

















1. Routine EMB confirmation of myocarditis is unnecessary

a. EMB can be considered in those patients with a rapid 
deterioration in cardiac function of unknown etiology

who do not respond to standard medical therapy.

IN CASES OF ACUTE DCM, FULMINANT MYOCARDITIS EMB 
IS MOST USEFUL

SUSPECTED CASES OF GCM WITH  ARRHYTHMIAS WHERE 
IMMUNOSUPPRESSIVE THERAPY 

IMPROVES SURVIVAL.  GCM VS SARCOIDOSIS 
(GRANULOMA)











AHA 2019



•FDG-PET----active myocardial inflammation----suspected CS.

•FDG-PET +Myocardial perfusion---- active inflammation and scarring.

•18F-FDG-PET ---extra cardiac inflammation

•lymph nodes that are amenable to biopsy

•

Blankstein et al -------Mismatch of FDG and perfusion 

measurements predicts adverse cardiac events, and RV 

involvement is associated with high risk for arrhythmias



TREATMENT

1ST LINE = SUPPORTIVE CARE

GDMT FOR HF AND ARRHYTHMIAS



ECM=STEROIDS WITH IMMUNOSUPPRESANTS DRUGS

MEPOLIZUMAB IN SOME CASES.

GCM= PREDNISONE WITH AZATHIOPRINE 

2YRS .  ABRUPT CESSATION —- RECURRENCE

Immunoglobulin therapy

•Ineffective in acute DCM.

•Chronic CMP with viral replication may benefit—Dennert et al  (Antivir Ther 2010).





CARDIOGENIC SHOCK

INOTROPES ( 
DOBUTAMINE,MILRINONE,LEVOSIMENDAN)

IMPELLA 

VA ECMO

ECMELA

BIPELLA

PROPELLA









EMB GUIDED TREATMENT IS LIMITED

AS VALIDATING CLINICAL TRIALS HAD SMALL 
SAMPLE SIZES



















COVID RELATED MYOCARDITS

VIRAL MYOCARDITIS 

MILD LV SYSTOLIC DYSFUNCTION

MANAGED WITH GDMT

GOOD PROGNOSIS

MIS-A

DELAYED PRESENTATION.  C. SHOCK

CYTOKINE STORM. NEEDS IV STEROIDS



POST VACCINATION MYOCARDITIS

MRNA VACCINES

WITHIN 1 WEEK OF VACCINATION

NON FULMINANT COURSE.

FEW PTS DEVELOPED MILD LV DYSFUNCTION.















•Viral infections are the most common triggers of MYOCARDITS

•Non-specific symptoms are frequently identified and cardiologically evaluated 
only at an advanced stage.

•Pathophysiological processes in myocarditis take place at the cellular and 
subcellular levels, myocardial biopsy is the only method for confirmation of 
diagnosis.

•Clinical course of myocarditis is unpredictable, all patients with etiologically 
unexplained heart failure have to undergo myocardial biopsy.

•Numerous chronic viral infections and postinfectious or autoimmune 
inflammations of the myocardium are treatable.

CONCLUSION



MYOCARDITIS
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MYOCARDITIS

Myocarditis is collection of diseases of infectious, toxic and 
autoimmune etiologies characterized by inflammation of the heart

Subsequent myocardial destruction can lead to dilated 
cardiomyopathy



CAUSES

• Amongst the infectious causes, 
viral acute myocarditis is by far 
the most common





The 3 phases of viral myocarditis



Coxsackie virus enter the system via CAR receptor

Adenovirus also uses the CAR receptor and Integrin receptor

Parvo virus causes endothelial dysfunction contributing to local 
inflammation and vasospasm

Mixed infections- Multiple viruses can increase each other virus 
virulence. Seen in coxsackie and adenovirus infections



Hepatitis C virus - symptoms of myocarditis seen in 3rd week of 
illness

HIV related myocarditis is lymphocytic myocarditis

The incidence was higher among patients with CD4 counts <400 
cells/mm3

Ventricular dysfunction may be due to a) HIV infection itself

b)Immunologic dysregulation

c)Side effects of ART



Influenza 5%-10% of infected patients

The presence of pre existing cardiovascular disease greatly increases 
the risk of morbidity and mortality

Cardiac involvement typicallly occurs within 4 days to 2 weeks of the 
onset of the illness



• Manifestations are age dependent

• In infants:

-viral myocarditis can be fulminant

• In children:

- acute, myopericarditis with congestive heart failure

• In  older children and adolescents:

- acute or chronic congestive heart failure



Molecular diagnosis

• In situ hybridization- Seeking the presence of viral genetic signatures
in a pathologic sample

 PCR amplification of the RNA from the biopsy specimen itself, have 
increased the sensitivity of detecting virus signatures in the heart

The presence of viral genome is entirely independent of the presence 
or absence of inflammatory cells on the same biopsy specimen



BACTERIA

Corynebacterium diphtheriae

Neisseria meningococcus

Borrelia (Lyme disease)



DIPHTHERIC MYOCARDITIS

Myocarditis in patients with diphteria is a toxin mediated 
complication that sets in after one week of onset of respiratory illness

Early administration of antidiphtheritic serum in patients with clinical 
diphtheria before the onset of myocarditis is of utmost importance to 
prevent this fatal complication



MENINGOCOCCAL MYOCARDITIS

Meningococcal related acute myocarditis is probably an 
underdiagnosed complication of meningococcal disease.

Indeed, myocarditis has been reported in 30% of adult patients 
suffering from the most severe forms of invasive meningococcal 
disease requiring ICU admission

In these cases, left ventricular dysfunction may be due to direct 
bacterial injury to myocardium and to the meningococci induced 
inflammatory response, which may be cytotoxic for the myocardium



LYME CARDITIS
Lyme disease(LD) is the most common tick borne multisystem infection in 

Europe and the USA

Typical Borrelia strains include Borrelia burgdorferi and Borrelia afzelii

Cardiac involvement in LD occurs in 0.3-10% of patients

The most common cardiac manifestations is an acute presentation of Lyme 
Carditis(LC), which manifests as conduction disorder, pericarditis, and/ or 
myocarditis

Endomyocardial biopsies( EMB)- It is the gold standard for definitive 
diagnosis of myocarditis



CHLAMYDIAE( CHLAMYDOPHILA 
PSITTACI)

Psittacosis, a zoonotic disease caused by C. psittaci 

Aerosols from sick birds mainly infect humans

C. psittaci may rarely affect the heart as the only manifestation of 
infection



The possible explanation for the myocarditis may be that 1) C. psittaci 
infects myocytes and causes direct damage to cardiac tissues which 
usually presents with LDH release, superoxide production, and a 
reduced ATP level

2) myocarditis may be due to autoimmunity

Meta genomic next generation sequencing(mNGS) may be a valuable 
tool for the diagnosis of C. psittaci infection 



FUNGI

Candida species

Aspergillus species

Cryptococcus species

Histoplasma species



RICKETTSIAE

Rickettsia typhi

Typhus fever



PROTOZOA

Trypanosoma cruzi(Chagas disease)

Toxoplasmosis

Chagas disease (CD) is caused by trypanosoma cruzi, a protozoan parasite that 
can cause acute myopericarditis as well as chronic fibrosing cardiomyopathy

Symptomatic myocarditis is rare when the transmission is through the vector 
borne route

In contrast, when patients are infected through the oral route myocarditis is 
often severe and carries a higher risk of mortality



Diagnosis of acute Chagas myocarditis relies on the demonstration of 
the parasite and/or anti T cruzi IgM in a patient with the correct 
epidemiological background and clinical picture

In developing countries diagnosis is usually performed by visualizing 
the trypomastigotes in fresh blood smears, thick drop preparations or 
buffy coat smears



HELMINTHS

Trichinellosis

Caused by the nematode Trichinella spiralis and other Trichinella 
species and is common worldwide

Humans become infected when eating undercooked meat cintaminated 
with cysts of Trichinella larvae

Trichinella spiralis associated myocarditis is not caused by the direct 
larval invasion of the myocardium with encystation but is likely 
induced by an eosinophil enriched inflammatory response



 Inflammatory response typically occurs in the third week of infection

Trichinosis myocarditis may initially manifest with chest pain and 
mimic an acute myocardial infarction

Confirmation is based on serology and muscle biopsy specimens



ENZYMES IN MYOCARDITIS

Dr. Mithun Dongre

Junior Resident,

Department of Biochemistry,

Goa Medical College,Bambolim,Goa



Cardiac biomarkers in myocarditis:

1. cTrop I/T

2. CK-MB

3. LDH

4. Myoglobin

5. AST/ALT



Other cardiac markers:

• N-terminal proBNP (NT-proBNP) 

• C-reactive protein (CRP)

• Homocystein

• sera soluble ST2 (sST2)

• systemic immune–inflammatory index (SII)



The following cardiac markers are often elevated in 

myocarditis, particularly early on in the course of 

the disease:

• Cardiac troponin I (cTnI) or T (cTnT)(34-53%)

• Creatine kinase (CK-MB)(2-6%)

• cTnI are elevated more frequently than CK-MB.

• cTnI is most likely to be elevated in patients with 

myocarditis early (within 1 week) after the onset of 

symptoms(marker for acute myocarditis)





• Persistently elevated cTnT or CK-MB is suggestive of 

ongoing myonecrosis(MI).

• Cardiac enzymes may also be useful in differentiating 

myocarditis from dilated cardiomyopathy as CK-

MB and cTnT levels are higher in myocarditis than dilated 

cardiomyopathy.

• cTnI is superior to CK-MB for detection of myocyte injury 

in myocarditis.

• Highly elevated cardiac markers and enzymes may help 

to rule in acute cases, but absence of them does not 

exclude myocarditis.



Troponin and CPK progression curve in myocarditis compared to acute non-ST myocardial infarction



• Lactate dehydrogenase (LDH)(125-220 U/L)

• Alanine transaminase (ALT)

• Aspartate transaminase (AST)(5-34 U/L)

• AST is considered to be the most sensitive marker of 

myocarditis with the sensitivity of 85%. However, the 

specificities of AST and ALT are low in patients with 

myocarditis as they may be elevated secondary to other 

coexisting systemic or organ dysfunction.



Inflammatory Markers:

The following inflammatory markers are often elevated:

• CBC: leukocytosis or eosinophilia in hypersensitive

myocarditis.

• C-reactive protein

• Erythrocyte sedimentation rate (ESR)



PROGNOSTIC MARKERS INTERPRETATION

Fas and Fas ligand CD95 Tumor Necrosis Factor receptor (TNF-R) family.

has intracellular “death domain” troggers apoptosis.

increased level indicates bad prognosis.

Antimyosin antibody Increased levels indicate myocytes injury, associated with left 

ventricular systolic dysfunction.

seen in chronic myocarditis,DCM,etc.

IL10 Anti-inflammatory cytokine

High levels of interleukin 10 in fulminant myocarditis patients may 

be predictive of subsequent development of cardiogenic shock.





Myocarditis
From the eyes of a Pathologist

- Dr. R.G.W Pinto, Professor & H.O.D Pathology, Ex-Dean Goa University

- Dr. Shubhra S. Ghadi Amonkar , JR1 Pathology



Myocarditis encompasses a diverse group of clinical 

entities in which an Infectious agent and/ or a 

inflammatory process targets the myocardium.

 Hence clinically it can have various presentation ranging 

from Asymptomatic to resembling other cardiac 

conditions such as Ischemic Heart disease and may 

even progress to CHF and Dilated cardiomyopathy in 

later stages.



Causes Of Myocarditis

INFECTIVE 1. Viral- Coxsackie A and B, other enteroviruses > CMV, 

HIV, Influenza, COVID-19

2. Bacterial- Mycobacteria, Whipple’s disease, Coxiella, 

Bartonella, Borrelia (Lyme’s disease)

3. Parasitic- Toxoplasma gondii, helminthes like Trichinosis

4. Protozoan- Trypanosoma cruzi (Chagas Disease)

5. Fungal 

AUTO IMMUNE (1) SLE      (2) Polymyositis (3) RHD(*Pancarditis)(4)

(4) (4)Sarcoidosis

HPERSENSITIVITY

MYOCARDITIS

OTHERS Secondary to :-

!. Cardiotoxic drugs- Doxorubicin, Daunorubicin,      

Anthracycline (dose dependent)

2. Catecholamine Effect

3. Radiation

4. Transplant Rejection

IDIOPATHIC



Pathogenesis
1. Viral Myocarditis

Viral myocarditis forms one of the most common 

causes  world wide.

A) Most cases result from immune response directed 

against virally infected cells

B) In some cases, viruses trigger a reaction against 

cross- reacting proteins eg. Myosin heavy chin.

C) Some viruses cause a direct cell death



2. Non- viral Myocarditis :-

Includes

A)Protozoan- Includes Trypanosoma cruzi causing Chagas
disease, which is most commonly seen in South America.

10% patients  die during the acute attack. However the rest 
enter a chronic     immune mediated phase with progressive 
development of signs of CHF, over 10- 20 yrs.

B) Toxoplasma gondii is seen as major cause of myocarditis in 
immunocompromised patients.

C) Lyme's diease- caused by Borrelia burgdarferri may cause 
myocarditis in 5% cases, manifesting as self- limiting conduction 
system diseases, and may require temporary pacemaker 
insertion in some cases.





3. Non-infective Myocarditis

A)Hypersensitivity Myocarditis/ Drug Myocarditis

- It is the most common form of acute drug related myocardial 
injury, where the major contributors are Antibiotics, diuretics 
and anti- hypertensives. 

- It is often non dose- related. Around 40 offending agents 
have been identified.

- It is also seen in patients undergoing Cardiac transplantation 
and is likely related to prolonged dopamine infusion.



B) Secondary To Cardio-toxic drug

- Most commonly seen in :-

- chemotherapy agents such as doxorubicin, Daunarubicin, 
Anthracycline (dose related), Targeted drugs of Tyrosine kinase, 
Immunotherapy agents and others eg. Lithium, phenothiazine, 
chloroquines

- Mechanism of injury includes Myofibre swelling , cytoplasmic 
vacuolization, lipid peroxidation of myocyte membranes.

- Removal of offending agents often leads to complete resolution 
without sequelae.

- Recurrent Myocarditis may be seen in patients with rapid tapering 
of immunosuppressant therapy.



C) Secondary To Pheochromocytoma and “Catecholamine Effect” :-

- Pheochromocytoma- due to release of catecholamine in 

circulation, it causes Focal areas of myocardial necrosis + 

contraction bands +/- sparse mononuclear inflammatory infiltrate.

- “Catecholamine Effect”- Various agents, that can be endogenous 

or exogenous, that produce effects like above.

- These include High dose of Ephedrine, vasopressors eg, Dopamine,    

Intracranial lesions giving rise to intense autonomic stimulation, 

cocaine.

D) Idiopathic



Gross Findings

Most cases have a Normal or slightly dilated heart.

 But in advanced stages, it can be Flabby, mottled with 

pale and hemorrhagic areas.



Microscopic Findings
 Endomyocardial Biopsy, though not often done, remains the Gold-

standard for diagnosis.

 Dallas Criteria :- Requires the presence of Inflammatory infiltrate +
Myocyte necrosis/ degeneration of non- ischemic origin.

 Diffuse lymphocytic infiltrates are most commonly seen, but may 
also include histiocytes, neutrophils and occasionally eosinophil.

 However variations are found in other forms eg. Giant Cell 
myocarditis, Hypersensitivity myocarditis, Chaga’s myocarditis.

 If the patient survives acute phases of myocarditis then,

* the lesions may resolve without significant sequelae, or

* heal progressively by Fibrosis.



Lymphocytic Myocarditis : Characterized by edema associated 
with myocardial injury



Hypersensitive Myocarditis :- Characterized by

1. Interstitial + Perivascular infiltrates with lymphocytes,   macrophages 

and high proportion of eosinophil.

2. Lesser degree of myocardial injury is seen



Giant Cell Myocarditis:-
1. Morphologically distinct entity with widespread inflammatory 
infiltrate containing multinucleated giant cells.
2. Areas of focal – extensive necrosis seen
3.Well formed granulomas are not seen.
4. It represents the aggressive end of lymphocytic myocarditis 
spectrum and has poor prognosis.



Chaga’s Myocarditis:-
1. Parasitizarion of scattered myofibres by Trypanosomes 
2. Inflammatory infiltrates containing neutrophils, lymphocytes, 
macrophages, occasional eosinophils.



Advancements in Diagnosis/ 

troubleshooting
 Use of Immunohistochemistry and special stains like CD3, 

CD4, CD20, CD45, CD68. It increases the sensitivity and 
can aslo clarify nature of any ambiguous mononuclear 
cell.

 Difficult cases can be evaluated using leveled sections 
and masson trichrome stain.

 Some cases may only have patchy inflammatory infiltatres, 
therefore can be missed on biopsy. Therefore before ruling 
out the case as no evidence of myocarditis, deep 
sectioning of paraffin block should be considered.


