CHAPTER XX

PERICARDITIS

Definition: Inflammation of the pericardium layers.

Incidence: Clinic 1%. Necroptic 2-6%.

Classification:

I. Pathological criteria:

1. Dry fibrinous pericarditis.

2. Pericarditis with effusion.

3. Constrictive pericarditis.

4. Adhesive pericarditis.

II. Clinical criteria:

1. Acute pericarditis:

a) Dry.

b) Effusion:

· Small effusion

· Medium effusion.

· Pericardial tamponade.

2. Chronic pericarditis:

a) Effusion.

b) Constrictive pericarditis.

c) Adhesive pericarditis

ACUTE PERICARDITIS

A. Etiology

1. Idiopathic (clinical features and course is almost the same like viral pericarditis, but no virus can be isolated).

2. Viral – it is found mainly in young adults. Pericarditis initially dry but effusion may rapidly accumulate. Usually solves completely (1-3 weeks) but recurrence is common.

· Coxsackie B virus.

· Echo viruses.

· Influenza virus.

· Mononucleosis.

· Cytomegalovirus.

3. Tuberculosis – insidious course, fever 37-38° C, weight loss, minor or absent thoracic pain, asthenia, anorexia, positive skin test to tuberculin injection; usually lead to small or medium size effusion and chronic pericarditis, possibly with calcification. Pericardial punction: serous or hemorrhagic fluid + tubercle bacilli which can be cultured.

4. Myocardial infarction.

a) Early acute pericarditis following acute myocardial infarction:

· Occurs in the first 24 hours.

· Cause: pericardial irritation following transmural myocardial infarction.

b) Dressler`s syndrome
· Occurs 3 weeks to several months after myocardial infarction.

· Autoimmune reaction to the damaged heart muscle.

5. Purulent pericarditis (post cardiac surgery, immunodepression). 

· Bacterial: Streptococcal (gr. A, B), Staphylococcal, Pneumococcal. 

· Fungal infections – very rare. Histoplasmosis pericarditis may have abundant fluid. Candida and Aspergillus have been documented to cause pericarditis, particularly in immunocompromised hosts.

6. Connective tissue disorders:
· Rheumatoid arthritis.

· Systemic lupus erythematosus (SLE).

7. Rheumatic fever pericarditis -- may occur in about 10% of patients during active carditis. Complete healing is the rule.

8. Chronic renal failure (uremia) – abundant fluid; pericarditis is occurring in terminal stage.

9. Malignancy (metastatic neoplasm: bronchial carcinoma, breast carcinoma, malignant melanoma, multiple myeloma, leukemias, lymphomas)

· Abundant hemorrhagic fluid, sometime leading to pericardial tamponade.

· Rapid recurrence after aspiration.

10. Post cardiotomy syndrome:

· Acute febrile illness, which follows cardiac surgery within 6 to 9 months (fever up to 40(C).

· Pleurisy and pericarditis. Similar course like Dressler`s syndrome.

11. Cardiac trauma (car accidents, crushes, myocardial perforation during catheter or pacemaker placement).

12. Myxedema pericarditis (hypothyroidism).

13. Radiation therapy pericarditis (mediastinal therapeutical radiation for bronchial carcinoma, Hodgkin disease, malignant lymphomas).

14. Drug-induced pericarditis:

A) Systemic lupus erythematosus inducing drugs:

· Procainamide

· Isoniazide

· Metyl-DOPA

· Hydralazine

· Fenytoin

B) Drug allergy:

· Penicillin

· Sodium chromoglycate

C) Anticoagulants (Heparin)

D) Unknown mechanism:

· Doxorubicin (cancer therapy)

· Minoxidil (antihypertensive drug)

15. Miscellaneous:

· Aortic dissection.

· Atrial septal defect.

· Atrial myxoma.

· Acute pancreatitis.

I. Acute  Dry (Fibrinous)  Pericarditis

Main Etiology:

1. Viral.

2. Myocardial infarction

3. Rheumatic fever.

4. Idiopathic.

Pathology: 

1. The surface of the pericardium is covered with small exudate, and inflammatory cells, which become thick and irregular – “bread and butter” appearance. 

2. The superficial layer of the pericardium is thick, affected by hyperemia and increased microvascularity, polymorpholeukocyte accumulation and fibrin deposition. 

3. Adhesions can form between the layers of the pericardium, and between pericardium and adjacent structure such as pleura and mediastinum.

Clinical Features:

1. Precordial pain.

a) Causes:

· Phrenic nerve irritation.

· Inflammatory involvement of both the pericardium and adjacent pleura (pain fibres are found only in the parietal pleura, mainly in the lower and diaphragmatic parts)

b) Character -- sharp and cutting; steady crushing.

c) Radiation – to the shoulder or neck region, less frequently to the arms and back, making differentiation from coronary ischemic pain more difficult.

d) Aggravated by:

· Deep breath (forced inspiration).

· Coughing and swallowing

· Supine position of the body (lying on the back).

· Stethoscope pressure.

e) Relieved by:

· Leaning forward (sitting upright)

· Mohammedan prayer’s position

f) Onset & course:

· Progressive onset

· Persists days.

· Fluid accumulation (effusion) is diminishing the intensity of pain.

2. Dyspnea – related in part to the chest pain aggravation during deep inspiration.
· Moderate, superficial tachypnea, +/- dry cough.

· Aggravated by fluid accumulation and high fever.

3. Pericardial rub (friction rub)
· The presence of a pericardial rub is pathognomonic for pericarditis, though its absence does not exclude the syndrome.

· Location: inside the cardiac dullness (heard best over the base of the heart with the patient leaning forward).

· Character: superficial gritty sound (rough scratching quality)(Y. Colin: “cri de cuir neuf” = the squeak of leather of a new saddle under the rider)

· Unrelated to heart sounds but the rub classically has a triple cadence, with components related to: (a) atrial systole – presystolic (late diastolic), (b) ventricular systole (the loudest and most easily heard) and (c) ventricular diastole – early diastolic, during rapid (passive) ventricular filling.

· No radiation.

· High variability of location and timing: usually transient, may last days or few weeks, and disappears if cure or effusion develops.

· Accentuated in deep inspiration (differentiation from cardiac murmurs, except tricuspid murmurs: Rivero-Carvalho sign).

4. Signs and symptoms of toxemia:

· Fever.

· Chills.

· Sweating.

Investigations:

1. Electrocardiogram -- the most useful diagnostic test in acute pericarditis.

· Inflammation of the sub-epicardial myocardium is thought to be the mechanism producing ST- and T-wave changes, while inflammation of the atrium is thought to cause the PR-segment changes. 

[image: image1.png]



Fig. XX-1: Acute pericarditis stage I. Note the characteristic ST segment elevation, that must be differentiated from an acute myocardial infarction etiology.

· In contrast to the regional ST changes of myocardial ischemia, pericarditis produces widespread ECG changes in limb and precordial leads. 

· Four phases of ECG abnormalities have been recognized in acute pericarditis: 

A. Stage I (epimyocarditis) last hours, days, maximum 3 weeks, with ST segment elevation and upright T waves, is present in 90% of cases (fig. 1):

1. At least 2 leads (except aVR and V1).

2. Low amplitude (< 4 mm).

3. Not including T wave.

4. S wave is kept

5. ST segment is concave upwards

B. Over days the ST changes solve and the T wave may become isoelectric (Stage II) (it lasts days).

C. There may be further evolution to T-wave inversion (Stage III) (after weeks of evolution) 

D. Reversion of T – wave changes to normal (Stage IV).

· The ECG abnormalities should be mainly differentiated from acute myocardial ischemia. The ST changes are more widespread in pericarditis, lack Q-waves, and have a typical “saddle-shaped” or concave appearance.

2. Phonocardiogram: 2-3 vibratory groups, corresponding to PQ, ST and after U wave.

3. Chest X-ray, Echocardiogram and Pericardiocentesis are of little diagnostic value.

Positive Diagnosis: Precordial pain + Pericardial friction rub + ECG.

Differential  Diagnosis:

1. Acute Myocardial Infarction: Pain and ST-segment changes are having different characteristics. Elevated cardiac enzymes.

2. Acute Pulmonary Embolism: Obvious source of emboli (peripheral thrombophlebitis). Right heart strain pattern on ECG.

3. Aortic Dissection: Long history of systemic hypertension, or well known aterosclerotic patient. Intense, acute retrosternal or interscapulo-vertebral pain, having downwards radiation. Echography and CT are characteristic.

II. Pericardial Effusion

Definition: Liquid accumulation into the pericardial space. 

Etiology:

1. Seropericardium (exudate): specific gravity above 1018, proteins above 3g%, inflammatory cells. 

· Tuberculosis

· Viral.

· Rheumatic fever.

· Malignant infiltration.

· Pyogenic infection (suppurative pericarditis)

2. Hydropericardium (transudate): specific gravity below 1018, proteins below 3g%, few epithelial cells.

· Conditions associated with anasarca: cardiac failure, liver cirrhosis, nephrotic syndrome, severe hypoproteinemia. 

· Advanced myxedema.

· Superior vena cava obstruction.

3. Hemorrhagic pericarditis: accumulation of blood in the pericardial sac.

· Rupture of the heart (trauma or infarction).

· Rupture of dissecting aneurysm of aorta.

· Rupture of the coronary arteries (coronarography, trauma, pericardial punction, dissection).

· Anticoagulants therapy.

· Malignancy

4. Chylous effusion: milky fluid, rich in fat. It is caused by rupture of thoracic duct into the pericardial sac due to obstruction by a mediastinal tumor or trauma.

Pathophysiology:

a. Both clinical features and therapeutical perspectives depends on intrapericardial pressure, which is depending upon at least 3 main factors:

· The total volume of the effusion.

· The rate of fluid accumulation.

· The physical characteristics of pericardium itself (e.g.: fibrosis).

b. According to these factors, pericardial effusion has different significance in terms of prognosis and emergency therapy:

1. Pericardial effusion without cardiac compression.

2. Cardiac tamponade.

c. Normally the pericardial space contains 15 to 50 ml of fluid. 

d. If the pericardium is still preserving its normal histological composition (not very elastic), it allows progressive accumulation of fluid (up to 1.5 – 2 l), without hemodynamically significant elevation of the intrapericardial pressure. 

e. If the pericardium is invaded by fibrosis, its abilities of enlargement are much diminished, so tamponade may develop at lesser volume.

f. Rapid accumulation of fluid may develop cardiac tamponade (even a smaller amount).

g. Large pericardial effusions and tamponade is compressing the heart, interfering mainly with the diastolic expansion (diastolic failure). Effects: 

· Progressive limitation of ventricular diastolic filling, leading to decreased ventricular end-diastolic volume, and increased ventricular end-diastolic pressure, especially of the right ventricle, responsible for:

1. Increased right atrial diastolic pressure ( increased systemic venous pressure ( systemic venous stasis.

2. Reduction of stroke volume and cardiac output, leading to systemic hypotension.

h. High intrapericardial pressure secondary to fluid accumulation (cardiac tamponade) is responsible for the paradoxical decrease of left ventricle stroke volume (,,pulsus paradoxus”). 

· Normally during inspiration there is an increased venous return flow, due to the accentuation of the negative intrathoracic pressure.

· In cardiac tamponade, the external compression of right ventricle myocardium by the pericardial liquid is forcing the right ventricle cavity to face the increased venous return flow during inspiration, only by displacing (pushing) the interventricular septum toward the left ventricle. 

· The result is a marked decrease of the left ventricle diastolic expansion and filling, leading to the reduction of the left ventricle stroke volume, translated into clinical features by an inspiratory decrease in the amplitude of the palpated pulse (the inspiratory fall of the aortic systolic pressure greater than 10 mm Hg) = PULSUS PARADOXUS

POSITIVE DIAGNOSIS in pericardial effusion follows two necessary steps:

1. Arguments for liquid accumulation in the pericardial space (pericardial syndrome).

2. Investigations for liquid composition and etiology 

1. Arguments for liquid accumulation in the pericardial space (pericardial syndrome).

Clinical Features:

Symptoms:

1) Constant oppressive dull ache or pressure in the chest. Pericardial precordial pain is decreasing in intensity after liquid accumulation. Cardiac tamponade is usually having no pain.

2) Dyspnea (tachypnea) is increasing with liquid accumulation.

3) Tachycardia – due to cardiac output and arterial pressure fall.

4) General, nonspecific symptoms: fever, chills, sweating, asthenia, weight loss, anxiety. 

5) Mediastinal syndrome symptoms: 

· Cough – bronchial and/or tracheal compression.

· Dyspnea – lung compression with atelectasis.

· Dysphagia – esophageal compression.

· Change of voice – Recurrent nerve compression.

Signs:

1) Pericardial friction rub – diminishing after liquid accumulation.

2) Diminished heart sounds (weak distant heart sounds).

3) Weak or absent apex impulse. 

4) Enlarged cardiac area dullness:

· Dullness outside and below the apex (Gendrin – Gubner`s sign).

· Dullness to the right border of the sternum, in the 5th intercostal space (Rotch`s sign).

· Dullness in the left subscapular region due to compression of the left lower lobe bronchus (Ewart`s sign).

CARDIAC TAMPONADE has in plus:

5) BECK`s  triad (severe heart compression):

· Marked decline in systemic arterial pressure.

· Important elevation of systemic venous pressure.

· Quiet heart (tachycardic, weak pulsations).

6) Right heart failure features, without any sign of pulmonary congestion:

· Lower limbs edema.

· Jugular venous distention.

· Hepatomegaly

7) Pulsus paradoxus: diminished up to absent palpated pulse during inspiration. Inspiratory fall of systolic arterial pressure greater than 10 mm Hg.

Investigations

1. Chest X-ray:

· “Waterbottle” configuration of the heart (large globular heart with sharp outlines).

· Clear lungs (no pulmonary stasis images).

· Weak heart pulsations.
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The heart size may change within days.

Fig. XX-2: Microvoltage in pericardial effusion.

2. ECG:

· Reduced voltages of QRS complex (fig. XX-2).

· Electrical alternans (reflects pendular swinging of the heart within the enlarged pericardial space, and/or beat-to-beat changes of ventricular filling). Suggests tamponade, even it’s not a specific feature (may be noted as well in constrictive pericarditis, tension pneumothorax, etc).

· Various types of arrhythmias.

3. Echocardiography is the most useful technique for demonstating a pericardial effusion:
· Assesses and presence and magnitude of the pericardial effusion by measuring the distance between the pericardial layers:

a. small (<10mm of echo-free space in systole and diastole);

b. moderate ((10mm at least posteriorly);

c. large ((20mm);

d. very large (compresssion of the heart).

· Pericardial tamponade is suggested by some additional clues:

a. Abnormal inspiratory increase of right ventricular dimension with abnormal inspiratory decrease of left ventricular dimension.

b. Inspiratory decrease of mitral valve DE excursion (anterior leaflet opening) and marked reduction in the EF slope (initial anterior leaflet closing).

c. Right atrial collapse. Left atrial collapse.Right ventricular early diastolic collapse (fig XX-3). [image: image3.png]
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 “Flow paradoxus” with abnormal inspiratory increase of tricuspid valve flow and abnormal inspiratory decrease of mitral valve flow.
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Prominent hepatic venous flow reversals in expiration


Fig. XX-3: Echocardiographic aspect of massive pericardial tamponade. Note the LA and RV collapse.





4. Cardiac catheterization additionally assesses the hemodynamic importance of a pericardial effusion.
· Elevated right atrial pressure, with a prominent x descent and diminished or absent y descent.

· The pulmonary capillary wedge pressure is also elevated and often equal to intrapericardial and right atrial pressure.

2. Investigations for liquid composition and etiology:

1. Pericardiocentesis has a dual practical importance:
· Diagnostic technique for obtaining pericardial fluid.

· Emergency maneuver if large pericardial effusions or tamponade, with significant hemodynamic deterioration.

2. Laboratory analysis of the pericardial liquid

· Gross-appearance analysis.

· Rivalta reaction and biochemical analyses.

· Microbiological analysis and culture.

CONSTRICTIVE PERICARDITIS

Definition: Diffuse fibrotic, adherent thickening of the pericardium, in reaction to prior chronic inflammation, which results in reduced distensibility of the cardiac chambers, restricting the ventricular diastolic filling.

Etiology:

1. Idiopathic (maybe viral ?)

2. Mediastinal irradiation (slow development, in months to years).

3. Postpericardiotomy syndrome (in linkage with chronic hemopericardium).

4. Connective tissue disorders (rheumatoid arthritis, systemic lupus erythematosus).

5. Tuberculous pericarditis.

6. Neoplastic pericardial infiltration (lung cancer, breast cancer, lymphoma, Hodgkin’s disease).

7. Post purulent, fungal or parasitic pleural effusions.

8. Chronic renal failure treated with hemodyalisis.

Pathology:

1. Dense fibrosis and adhesion of the pericardial layers, which creates a solid shell around the heart.

2. The pathological process follows a step-by-step progression from fibrin depositions, to fibrous scaring and pericardial thickening, completed by calcium deposition. 

3. The usually symmetrical development of the scarring process induces a uniform involvement of all heart chambers

Pathophysiology:

1. Restriction of the ventricular diastolic filling is the fundamental abnormality in constrictive pericarditis.

2. The ventricle fills abruptly on valve opening due to elevated atrial-filling pressures (diastolic dip). 

3. In mid-diastole, the chambers reach the maximum volume that the constraining pericardium will allow, and filling abruptly ceases (plateau phase).

4. The atrial pressure is equilibrated with the ventricles in early diastole (all four chambers filling pressure and pulmonary wedge pressure are equal), leading to the “M” or “W” shape of the jugulogram. 

5. The RV and LV pressures show a dip-and-plateau contour. The right ventricular and pulmonary artery systolic pressure is mildly elevated with a pressure of 35–40 mm Hg (>55–60 mm Hg in restrictive cardiomyopathy).

6. Difficult filling results in systemic venous elevation, which does not fall during inspiration. When both right and left filling pressures reach the level of 15-30 mm Hg, pulmonary venous congestion occurs.

7. Although the myocardium may be intrinsically normal, the insufficient LV filling leads to decreased cardiac output, especially during exercise. Tachycardia and the residual volume allow a long compensated period in maintaining reasonable output.

Clinical Features

Symptoms (dominantly symptoms of right heart failure):

1. Exertional dyspnea / orthopnea (pulmonary congestion +/- ascites-induced diaphragm elevation).

2. Vague abdominal discomfort (ascites, hepatomegaly, splenomegaly).

3. Severe fatigue, muscle wasting, syncope (reduced cardiac output) – poor exercise tolerance.

Physical examination:

* Extracardiac findings:

1. Jugular venous distention (Lewis III) + the Kussmaul’s sign (rise in central venous pressure with inspiration).

2. Ascites (occurs before the lower limbs edema; rapid reaccumulation).

3. Painful hepatomegaly (chronic congestion may lead to liver dysfunction: jaundice, spider angiomas, palmar erythema)

4. Lower limbs edema.

5. Pulsus paradoxus is seen in one-third of cases.

* Cardiac findings:

1. Diffuse systolic precordial retraction.

2. Absent apical impulse, or fixed, and retracted.

3. Diastolic pericardial knock (along the left sternal border); occurs 0.09-0.12s after A2, and is higher pitched than S3; correlates with the abrupt cessation of early diastolic filling (E-wave), when the ventricles reach their finite volume limit.

4. Quiet heart sounds.

5. Pericardial friction rub is possible but rare.

Investigations

I. Chest X-ray:

· Calcification of the pericardium (especially in tuberculosis). Radiopaque ring around the heart, or just along the anterior and diaphragmatic aspects of the RV. It may be present only in the atrioventricular groove (lateral film and using fluoroscopy).

· Usually normal heart size.

N.B ! Heart failure with “small” heart is suggestive to be constrictive pericarditis

II. ECG:

· Microvoltage.

· Generalized non-specific T-wave inversion.

· P-wave +/- QRS-complex morphological anomalies.

· Atrial fibrillation is seen in <50 % of cases.

III. Echocardiography (reliable diagnosis by echocardiography is difficult; MRI and CT provides more accurate data concerning the pericardial thickening):

· Evidence of the pericardial thickening.

· Abrupt posterior motion of the interventricular septum in early diastole and in late diastole.

· Inspiratory bulging of the septum toward the LV.

· Doppler investigations shows: 

· enhanced respiratory variation in transmitral inflow and pulmonary venous flow (( 25%) (at the onset of inspiration and expiration);

· decreased transtricuspid flow in expiration and enhanced expiratory flow reversals in the hepatic vein.

IV. Cardiac Catheterization and Jugular Pressure Tracing

· Equal, but elevated pressures (within 5 mm Hg) in all four chambers during diastole.

· Pressure tracing shows a “square root” sign (dip-and-plateau contour).

Differential Diagnosis

     Constrictive pericarditis must be primarily differentiated from restrictive cardiomyopathy, which presents similar clinical signs and symptoms. A comprehensive literature exists about many methods of differentiating these two diseases; the main significant features are included in table XX-1.

	Type of evaluation
	Restrictive cardiomyopathy
	Constrictive pericarditis

	Physical examination


	Kussmaul’s sign may be present.

Apical impulse may be prominent.

S3 (advanced disease), S4 (early disease).

Regurgitant murmurs common.

Parodoxical pulse absent.
	Kussmaul’s sign usually present.

Apical impulse usually not palpable.

Pericardial knock may be present.

Regurgitant murmurs uncommon.

Parodoxical pulse present.

	Electrocardiography


	Low voltage (especially in amyloidosis), pseudo-infarction, left-axis deviation, atrial fibrillation, conduction disturbances common
	Low voltage (<50 percent)

 

	Chest x-ray
	Absence of heart calcification
	Calcification sometimes

	Echocardiography


	Small LV cavity with large atria.

Increased wall thickness (especially thickened interatrial septum in amyloidosis).

Thickened cardiac valves (amyloidosis)

Granular sparkling texture (amyloidosis).
	Normal wall thickness.

Pericardial thickening seen.

Prominent early diastolic filling with abrupt displacement of interventricular septum.

 

	Doppler studies

	Mitral inflow


	No resp variation of mitral inflow E wave, IVRT.

Short DT.

Diastolic regurgitation.
	With inspiration decreased mitral inflow E wave, prolonged IVRT.

With expiration, opposite changes.

Short DT.

Diastolic regurgitation.

	Pulmonary vein


	Blunted S/D ratio (0.5), prominent and prolonged AR

 
	S/D ratio = 1

With inspiration decreased PV S and D waves,

With expiration, opposite changes.

	Tricuspid inflow


	Mild resp variation of tricuspid inflow E wave

TR peak velocity no significant resp change.

Short DT with inspiration.

Diastolic regurgitation.
	With inspiration decreased tricuspid inflow E wave, increase.

TR peak velocity.

With expiration, opposite changes.

Short DT.

Diastolic regurgitation.

	Mitral annular motion
	Low velocity early filling (<8 cm/s)
	High velocity early filling (>8 cm/s)

	Cardiac catheterization


	“Dip and plateau”.

LVEDP often >5 mmHg greater than RVEDP, but may be identical.

RV systolic pressure <50 mmHg.

RVEDP > one-third of RV systolic pressure.

 
	“Dip and plateau”.

RVEDP and LVEDP usually equal.

With inspiration

Increase in RV systolic pressure.

Decrease in LV systolic pressure.

With expiration, opposite changes.

	Endomyocardial biopsy
	May reveal specific cause of restrictive cardiomyopathy.

 
	May be normal or show nonspecific myocyte hypertrophy or myocardial fibrosis.


Table XX-1: Differential diagnosis of restrictive cardiomyopathy and constrictive pericarditis 

(Adapted and modified from Kushawa S.S., Fallon J.T., Fuster V.,  N Engl J Med.  336:267–276).

References:

1. Appleton C.P., Hatle L.K., The natural history of left ventricular filling abnormalities: assessment by two-dimensional and Doppler echocardiography. Echocardiography 1992; 9:438–457.

2. Appleton C.P., Hatle L.K., Popp R.L., Cardiac tamponade and pericardial effusion: respiratory variation in transvalvular flow velocities studied by Doppler echocardiography. J Am Coll Cardiol 1988; 11:1020–1030.

3. Brutsaert D.L., Sys S.U., Gillebert T.C., Diastolic failure: pathophysiology and therapeutic implications. J Am Coll Cardiol 1993; 22:318–325.

4. Fauci A.S., Braunwald E., Isselbacher K.J., Wilson J.D., Martin J.B., Kasper D.L., Hauser S.L., Longo D.L., Harrison`s Principles of Internal Medicine, McGraw Hill Publ., 14th ed., New York 1998.

5. Flurell D.G., Nishimura R.A., Ilstrup D.M., Appleton C.P., Utility of preload alternation in assessment of left ventricular filling pressure by Doppler echocardiography: a simultaneous catherization and Doppler echocardiographic study. J Am Coll Cardiol 1997; 30:459–467.

6. Fowler N., Chronic pericarditis. In: Fowler N ed. The Pericardium in Health and Disease. Mount Kisco: Futura, 1985:217–334.

7. Garcia M.J., Rodriguez L., Ares M., et al. Differentiation of constrictive pericarditis from restrictive cardiomyopathy: assessment of left ventricular diastolic velocities in longitudinal axis by Doppler tissue imaging. J Am Coll Cardiol 1996; 27:108–114.

8. Gaasch W.H., Diagnosis and treatment of heart failure based on left ventricular systolic or diastolic dysfunction. JAMA 1994; 271:1276–1280.

9. Goodwin J.F., Cardiomyopathies and specific heart muscle diseases. Definitions, terminology, classifications and new and old approaches. Postgrad Med J 1992; 68:S3–S6.

10. Klein A.L., Scalia G.M., Diseases of Pericardium, Restrictive Cardiomyopathy and Diastolic Dysfunction, in Cardiovascular Medicine, Topol E., Nissen S. ed., Enhanced Multimedia CD-rom, Lippincott-Raven Publishers, 1998. 

11. Kumar P.J., Clark M.L. Clinical Medicine. 2nd ed. Balliere Tindall, London, 1990, 627-640.

12. Kushawa S.S., Fallon J.T., Fuster V., Restrictive Cardiomyopathy. N Engl J Med 1997; 336:267–276.

13. Leung D.L., Klein A.L., Restrictive cardiomyopathy: diagnosis and prognostic implications. In: Otto CM, ed. The Practice of Clinical Echocardiography. Philadelphia: W.B. Saunders, 1996:473–493.

14. Mertens L.L., Denef B., De Geest H., The differentiation between restrictive cardiomyopathy and constrictive pericarditis. Echocardiography 1993; 10:497–508.

15. Nishimura R.A., Appleton C.P., Redfield M.M., et al. Noninvasive Doppler echocardiographic evaluation of left ventricular filling pressures in patients with cardiomyopathies: a simulataneous Doppler echocardiographic and cardiac catheterization. J Am Coll Cardiol 1996; 28:1226–1233.

16. Rackowski H., Appleton C., Chan K., et al. Canadian consensus recommendations for the measurement and reporting of diastolic dysfunction by echocardiography. J Am Soc Echocardiogr 1996; 9:736–760.

17. Richardson P., McKenna W., Bristow M., et al. Report of the 1995 World Health Organization/International Society and Federation of Cardiology Task Force on the Definition and Classification of Cardiomyopathies. Circulation 1996; 93:841–842.

18. Rihal C.S., Nishimura R.A., Hatle L.K., et al. Systolic and diastolic dysfunction in patients with clinical diagnosis of dilated cardiomyopathy. relation to symptoms and prognosis. Circulation 1994; 90:2772–2779.

19. Scalia G., Greenbeg N., McCarthy P., et al. Inertial nature of pulmonary vein flow on humans—Invasive and Doppler correlations. J Am Coll Cardiol 1996; 27:140A.

20. Schoenfeld M.H., The differentiation of restrictive cardiomyopathy from constrictive pericarditis. Cardiol Clin 1990; 8:663–671.

21. Spodick D.H., Constrictive pericarditis. in The pericardium: A comprehensive textbook. New York: Marcel Dekker, 1997:214–259.

22. Spyrou N., Foale R., Restrictive cardiomyopathies. Cur Opin Cardiol 1994; 9:344–348.

23. Thomas J.D., Weyman A.E., Echocardiographic Doppler evaluation of left ventricular diastolic function. Physics and physiology. Circulation 1991; 84:977–990.

� EMBED CorelPhotoPaint.Image.9  ���





� EMBED CorelPhotoPaint.Image.9  ���





� EMBED CorelPhotoPaint.Image.9  ���





Pericardial effusion





Left ventricle





Right ventricle





Left atrium








PAGE  
176

_1076705746.bin

_1076707467.bin

_1076705718.bin

