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Cardiomyopathy Classification



•Abnormal diastolic filling

•Marked Atrial Dilatation 

•Rigid ventricular walls ( impede 

ventricular filling)

•Preserved ventricular systolic function

Restrictive Cardiomyopathy



Introduction

Restrictive cardiomyopathy, or restrictive 

cardiac disease, is defined as abnormal 

diastolic function in association with 

relatively well-preserved systolic function 

(at least in the early stages of the disease).
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Current indications for 

endomyocardial biopsy

a) The primary goals of performing EMBs are to find the 

underlying diagnosis in a patient with ongoing symptoms of 

heart failure,

b) to be able to decide whether a specific and aggressive 

therapy (such as immediate immunosuppression in giant-cell 

myocarditis or chemotherapy in amyloidosis) is required,

c) to obtain valuable data regarding future risk stratification.
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Constrictive Pericarditis

This nonenhanced CT scan of the heart shows mild but diffuse and 
circumferential pericardial thickening.





Echocardiographic features suggestive 

of  RCM

1) Normal systolic function.

2) Normal left and right ventricular size. 

3) Severe biatrial enlargement.

4) Absent paradoxical septal motion. 

5) Mitral inflow velocities:

*Short E wave DT <150 milliseconds (restrictive pattern) 

Grad III diastolic dysfunction.

* Increased E/A ratio >2.

* Reduced IVRT (<70 milliseconds).



Echocardiographic features suggestive 

of  RCM Cont.

6) Pulmonary & Hepatic venous flow:

*Increased diastolic velocity.

*Pulmonary vein reversal duration longer than mitral A 

wave duration.

7) TDI of mitral inflow velocity:

*Ea wave normal  8-10 cm/sec

*Ea wave > 10cm/sec typical of constrictive pericarditis.

*Ea wave < 8 cm/sec typical of restrictive 

cardiomyopathy

8) Elevated PASP > 50mmHg is more suggestive of RCM 



Differential Diagnoses

Carcinoid Syndrome

Constrictive Pericarditis

Hemochromatosis

Multiple Myeloma

Sarcoidosis

Scleroderma



Diagnostic testing

Diagnostic tests include ECG, echocardiography, coronary 

angiography, chest radiography, CT, and MRI.Preferred examination

MRI, which is primarily employed in pericardial examination, has high sensitivity, 

specificity, and predictive accuracy (88%, 100%, and 93%, respectively) in 

differentiating restrictive cardiomyopathy from constrictive pericarditis. MRI is poor in 

identifying calcification.

CT is similar to MRI in its ability to assess pericardial thickness; CT is better able to 

detect pericardial calcification. MRI, CT, and echocardiography may also demonstrate 

early termination of left ventricular filling. CT involves ionizing radiation, and many 

systems do not enable a dynamic evaluation of filling.

Echocardiography alone is not definitive because the hemodynamic properties 

of restrictive cardiomyopathy and constrictive pericarditis are similar, and 

pericardial thickness may be evaluated incompletely. Echocardiography may be 

limited by inadequate echo-lucent windows, and important clues of pericardial 

thickness may be missed because of near-field and far-field effects.



Mortality/Morbidity
Few medical therapies are known to be effective in the treatment of restrictive cardiomyopathy. 

The goal of treatment is to control symptoms so as to improve the patient's quality of life. 

Pediatric patients often are considered for early cardiac transplantation.

•Expectations and prognosis: The probable outcome is poor; the 5-year survival rate is 30%. 

Treatment is usually not effective. The condition tends to worsen with time. Some people with 

restrictive cardiomyopathy may be candidates for heart transplantation. The prognosis of children 

with restrictive cardiomyopathy is worse than that of adults with the disease. 

•Complications: Lethal arrhythmias, progressive heart failure, and liver dysfunction are 

complications of restrictive cardiomyopathy.

Race
Restrictive cardiomyopathy is not race specific, though some of the underlying conditions occur 

frequently in certain races and populations. For instance, sarcoidosis is more common in black 

females.

Sex
No definite sex predilection exists for restrictive cardiomyopathy.

Age
Restrictive cardiomyopathy affects persons of all ages.





Definitions and Proposed Contemporary
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Treatment
There is no specific treatment of restrictive cardiomyopathy. It is important to look for an 

underlying cause. However, even if a primary condition is identified, the underlying disease may 

not be curable, and heart transplantation may be necessary. Heart transplantation may be 

considered if the patient's heart function is poor. Unlike constrictive pericarditis, which is 

treatable by pericardiectomy, restrictive cardiomyopathy involves a set of progressive conditions 

that essentially are incurable short of heart transplantation. Patients are treated symptomatically 

or with palliative measures.

Cardiac catheterization is an additional diagnostic test that may be used for pressure and flow 

measurements.

Various medications, such as calcium channel blockers, beta blockers, angiotensin-converting 

enzyme inhibitors, angiotensin-II blockers, and nitric oxide donor compounds, may be used to 

control symptoms. Diuretics may help somewhat in removing fluid, but excessive use can worsen 

the patient's symptoms. In general, use of traditional cardiac drugs has been limited in cases of 

restrictive cardiomyopathy, though diuretics may help control fluid accumulation, and cardiac 

drugs (eg, calcium channel blockers) may be considered.



Endomyocardial Fibrosis

Endomyocardial fibrosis (EMF) is an idiopathic disorder of the tropical 

and subtropical regions of the world that is characterized by the 

development of restrictive cardiomyopathy. 

EMF is sometimes considered part of a spectrum of a single disease 

process that includes Löeffler endocarditis (nontropical eosinophilic 

endomyocardial fibrosis or fibroplastic parietal endocarditis with 

eosinophilia).In EMF, the underlying process produces patchy fibrosis of 

the endocardial surface of the heart, leading to reduced compliance and, 

ultimately, restrictive physiology as the endomyocardial surface becomes 

more generally involved. Endocardial fibrosis principally involves the 

apices of the right and left ventricles and may affect the atrioventricular 

valves mainly by tethering the papillary muscles, leading to tricuspid and 

mitral regurgitation. 



Olsen described 3 phases of EMF. The first phase 

involves eosinophilic infiltration of the myocardium with 

necrosis of the subendocardium and a pathologic picture 

consistent with acute myocarditis. This is reportedly 

present in the first 5 weeks of the illness. The second 

stage, typically observed after 10 months, is associated 

with thrombus formation over the initial lesions, with a 

decrement in the amount of inflammatory activity 

present. Ultimately, after several years of disease activity, 

the fibrotic phase is reached, when the endocardium is 

replaced by collagenous fibrosis.



Sarcoidosis

Sarcoidosis is a multisystem disorder of unknown etiology 

characterized by the accumulation of T lymphocytes, 

mononuclear phagocytes, and noncaseating granulomas in 

involved tissue. Most frequently, the lungs are affected 

(90%, most commonly as bilateral hilar lymphadenopathy), 

and up to 30% have extrapulmonary disease, such as skin 

involvement (20%), ocular involvement (20%), peripheral 

lymphadenopathy (40%), hepatomegaly (20%), and cardiac 

involvement (5%). However, autopsy studies indicate that 

substantial subclinical cardiac involvement is present in 

20% to 30% of cases.



1. Histologic diagnosis group.

Cardiac sarcoidosis is confirmed when myocardial biopsy specimens demonstrate noncaseating epithelioid cell 

granuloma with histological or clinical diagnosis of extracardiac sarcoidosis.

2. Clinical diagnosis group.

Although myocardial biopsy specimens do not demonstrate noncaseating epithelioid cell granuloma, extracardiac

sarcoidosis is diagnosed histologically or clinically and satisfies the following conditions and more than one in six basic 

diagnostic criteria.

1. More than 2 of 4 major criteria are satisfied.

2. One in 4 major criteria and more than 2 in 5 minor criteria are satisfied.

Major Criteria

a. Advanced AV block.

b. Basal thinning of the interventricular septum.

c. Positive cardiac 67Ga uptake.

d. Depressed ejection fraction of the left ventricle (LVEF< 50%).

Minor Criteria

a. Abnormal ECG findings: Ventricular arrhythmias (VT, multifocal or frequent PVCs), CRBBB, axis deviation or 

abnormal Q-wave.

b. Abnormal echocardiography: Regional abnormal wall motion or morphological abnormality (ventricular aneurysm, 

wall thickening).

c. Nuclear medicine: Perfusion defect detected by 201Tl myocardial scintigraphy or 99Tc myocardial scintigraphy.

d. Gd-enhanced MRI: Delayed enhancement of myocardium.



Diagnostic Test Salient Clinical Feature

Electrocardiogram
Nonspecific ST and T wave changes; 

conduction disturbances; arrhythmias

24-Holter monitor Arrhythmias (rest or exercise)

2-D echocardiography

Focal hypokinesis; ventricular thinning or 

hypertrophy; wall motion abnormalities; 

depressed ejection fraction; papillary muscle 

dysfunction; bright echos

Adenosine thallium201 radionuclide scan
Segmental defects; improve with exercise or 

adenosine

Gallium67 and Technetium99 scintiscans Increased myocardial uptake

Positron emission tomography (PET) with 

18F-fluorodeoxyglucose (18FDG)
Increased myocardial uptake

Magnetic resonance imaging (MRI)
High-intensity lesions; thinning ventricular 

wall

Endomyocardial biopsies
Nonnecrotizing granulomata; mononuclear 

cell infiltrates; fibrosis

Diagnosis of Cardiac Sarcoidosis



Cardiac Amyloidosis
Amyloidosis is a clinical disorder caused by extracellular deposition of 

high-molecular-weight proteins. The typical fibrillar structure confers the 

characteristic resistance to proteolytic degradation.[1,2] To date, at least 21 

different proteins have been recognized as causative agents of amyloid 

diseases. Despite having heterogeneous structures and functions, all of 

these proteins can generate morphologically indistinguishable amyloid 

fibrils.[3] Amyloidosis is the most frequent cause of restrictive 

cardiomyopathy in the Western world.  The heart is infiltrated in 

systemic amyloid light chain AL amyloidosis in 90% of cases.



Classification of Types of Restrictive 

Cardiomyopathy According to Cause 

Amyloidosis* Hurler's disease

Sarcoidosis* Fatty infiltration

Hemochromatosis Glycogen storage disease

Fabry's disease

Endomyocardial fibrosis* Radiation*

Hypereosinophilic syndrome Toxic effects of anthracycline*

Carcinoid heart disease Drugs causing fibrous endocarditis 

(serotonin, methysergide, ergotamine)



Clinical manifestations of Loffler's syndrome

Necrotic phase

Manifestations of acute endo-, myo-, or pericarditis with 

hypereosinophilia

Thrombotic phase

Cavity obliteration with intramural thrombi with or without 

hypereosinophilia (common in the tropics and rare in the temperate 

zone)

Fibrotic phase

Atrioventricular block

Valvular regurgitation

Heart failure with restrictive physiology (ranging from diastolic 

dysfunction to endomyocardial fibrosis) or systolic dysfunction

Absence of hypereosinophilia



Clinical recognition of cardiac amyloidosis

In asymptomatic patients with unexplained electrocardiographic 

abnormalities

In patients with heart failure with one of the following findings 

without obvious causes:

Proteinuria

Gastroenteropathy

Anemia

Plasmacytosis

Peripheral neuropathy

Bone pain



Diagnosis of Loffler's syndrome

NECROTIC PHASE

Demonstration of eosinophilic infiltration of the heart with 

endomyocardial biopsy

THROMBOTIC AND FIBROTIC PHASES

Demonstration of thick endocardium with thrombus formation 

detected by echocardiography, magnetic resonance imaging, or 

computed tomography

Demonstration of thick and fibrous endocardium by 

endomyocardial biopsy

Difficult or impossible to differentiate from idiopathic, 

restrictive, or dilated cardiomyopathy in the absence of 

hypereosinophilia, and endomyocardial fibrosis



Work-up for cardiac amyloidosis

Echocardiography

Urine for Bence Jones protein

Serum for immunoelectrophoresis

Bone survey

Bone marrow aspiration

Biopsy

Endomyocardial

Abdominal subcutaneous fat

Rectal

Gingival



Treatment of Loffler's syndrome

NECROTIC PHASE

Corticosteroids

Anticoagulation with warfarin

Supportive care for heart failure, atrioventricular block, and 

tachyarrhythmias

THROMBOTIC AND FIBROTIC PHASES

Anticoagulation with warfarin

Supportive care

Surgical treatment



Staging of symptoms in 

restrictive cardiomyopathy

Stage 1: elevation of left ventricular end-diastolic pressure; 

asymptomatic

Stage 2: elevation of left ventricular filling pressure alone; 

symptoms of left ventricular failure predominant

Stage 3: elevation of biventricular filling pressures (LAP > 

RAP); symptoms of biventricular failure and low output

Stage 4: elevation of biventricular filling pressures (LAP = 

RAP); associated with tricuspid regurgitation



Prognosis for cardiac amyloidosis

PROGNOSIS SURVIVAL

With electro- or 

echocardiographic 

abnormalities

<2 years

With heart failure <6 months



Prognosis and treatment of 

restrictive cardiomyopathy
Poor for children with heart failure

Prolonged course in adults with heart failure

TREATMENT (NO SPECIFIC TREATMENT)

Diuretics

Digitalis

Vasodilators

Anticoagulation with warfarin

Cardiac transplantation



Postulated pathogenesis of stiff 

ventricle
MYOCYTE ABNORMALITIES

Intracellular calcium-handling abnormalities

Cytoskeletal abnormalities

Three-dimensional architectural abnormalities (myofiber 

disarray)

EXTRACELLULAR MATRIX ABNORMALITIES

Proliferation of collagen fibers

Proliferation of elastic elements



Sarcoid granulomas in sarcoid 

heart disease



Pathogenesis of Loffler's 

syndrome



Cardiac Amyloidosis



Endomyocardial biopsy in 

cardiac amyloidosis



Abnormalities on the resting 12-

Lead ECG in primary 

amyloidosis
Low voltage

First-degree atrioventricular 

block

Isolated left anterior hemiblock

Isolated left posterior 

hemiblock

Right bundle branch block

Bifascicular block

Pseudomyocardial infarction

Indeterminate intraventricular

conduction defect



Clinical presentations of sarcoid 

heart disease

Complete heart block Conduction abnormalities

Ventricular arrhythmias Supraventricular tachycardia

Congestive heart failure Simulated MI

Sudden death Pericarditis



Treatment of myocardial 

sarcoidosis

Pacemaker implantation

Antiarrhythmic agents

Implantable antitachycardia device

Treatment of congestive heart failure

Corticosteroids



Sarcoid granuloma













Endomyocardial Fibrosis Echo



Endomyocardial Fibrosis RV 

angiography






