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Heart: Pericardial Disease
Clinical-pathologic correlation
Symptom
Chest
pain

Dyspnea

Organ
٠Pericardium
٠Chest wall
٠Pleura
٠Myocardium
٠Esophagus
٠Heart

٠Lung

DDx
٠Acute pericarditis
٠Costochondritis
٠Acute pleuritis
٠Angina
٠Esophagitis
٠CHF
٠Impaired filling
٠Tamponade
٠Constrictive pericarditis
٠multiple

Testing
٠P/E: friction rub
٠EKG: ST elevation all leads
٠ECHO: fibrinous exudate
٠P/E: distant heart sounds
٠EKG: low voltage
٠ECHO: effusion

Structure
•

•

•
•
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The early embryo has a central cavity called the coelom that gets divided by the
diaphragm into the abdomen and the thorax. The cavities are lined by a single flat layer
of cells called the mesothelium. Grossly, this is seen as a smooth shiny surface called a
serosa.
The heart, lungs and gut invaginate into the space, forming three cavities.
1. Pericardium
2. Pleura
3. Abdomen

The pericardium limits the free movement of the heart, which swings from the pedicle
of the great vessels
The parietal pericardium is a tough fibrous capsule with limited elasticity, but can
stretch with chronic pressure
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Acute Pericarditis
•

An acute inflammation of the serosa that leads to a fibrinous exudate
o The exudate allows the leakage of high molecular weight proteins, most
importantly fibrinogen, which forms long, sticky adhesions between the
roughened surface of the epicardial visceral pleura and the parietal pleura.
When you peel the two layers apart, it looks like a peanut butter sandwich.
o Effusion is not a significant part of part of the pathophysiology and ECHO
examination is often normal. Imaging by CT scan is useful as it can show the
thickening of the pericardium from edema.

•

Etiology: this is usually ascribed to aggressive viruses (e.g. Coxsackie B and ECHO
viruses) and is not investigated. These special situations do require investigation:
o Post-myocardial infraction: transmural (i.e. STEMI), occurs first week post-MI
(i.e. time frame of innate inflammation from damage-associated molecular
patterns, DAMPs)
o Malignancy: metastatic seeding of mesothelium, especially breast and lung
cancer. The effusion will be an exudate with malignant cells by cytology.
o Connective tissue diseases: seen in 1/3 of SLE, 10% of RA. This is due to immune
complex disease activation of the complement system. Testing for ANA and RF
will be positive.
o Uremia. Unknown mechanism.
o Tuberculosis
Presentation
o Symptoms:

•
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Acute onset of sharp chest pain that is retrosternal, worse lying
down/better sitting up and leaning forward, radiates to the trapezial
ridges
o Physical exam:
 Friction rub
o Testing:
 EKG: diffuse ST elevation
 Imaging:
• ECHO is often normal as there is little effusion
• CT/MRI are diagnostic as they show pericardial thickening from
edema
Natural history
o Etiology is usually not established, and these patients have a benign self-limited
course
o Treatment is symptomatic (NSAIDs)


•

Pericardial effusions & Tamponade
o Hemodynamic significance (i.e. restricted filling) depends upon both rate of
accumulation and volume of fluid. As much as 1.5 L of fluid may accumulate
chronically without symptoms.
A. Chronic (accumulates over weeks to months)
 Symptoms: asymptomatic
 P/E: decreased or “muffled” heart sounds
 Testing:
• EKG: low amplitude QRS complex
• ECHO: fluid accumulation
• Pericardiocentesis: transudate versus exudate
B. Acute (≡ Tamponade)
 Etiology: hemorrhage (trauma, post-STEMI) or malignancy
 Symptoms: dyspnea, right-sided congestion (e.g. edema)
 P/E:
• right-sided congestion (JVD, pitting edema, hepatomegaly)
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diminished heart sounds
pulsus paradoxus: systolic BP decreases more than 10 mmHg with
inspiration
o negative intrathoracic pressure increases venous return to
right side of heart → increased right ventricular volume
and decreases return to left side of heart → decreased left
ventricular volume
o right ventricle overrides the left ventricle, giving a
decreased stroke volume
o there can be a diminished peripheral pulse
 Imaging:
• CXR: enlarged cardiac silhouette
• ECHO: shows the pericardial fluid and compression of the
chambers
 Treatment: pericardiocentesis (transudate versus exudate)
•
•

Constrictive pericarditis
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Rigid fibrosis of the pericardium, usually of unknown cause, but most commonly postcardiac surgery or post-radiation in the US.
Pathophysiology:
o Normally, intrapericardial pressure equals intrathoracic pressure. On inspiration,
the increase in blood volume to the right side expands the compliant right
ventricle without pushing into the left ventricle because the pericardium can
stretch.
o With a rigid pericardium, the increased right ventricular volume from inspiration
cannot expand the rigid pericardium so it pushes the septum into the left
ventricle, decreasing its volume, already lower from decreased blood return
from the lung (as the negative thoracic pressure expands the lungs, pooling the
pulmonary venous blood).
o This leads to right-sided congestion and decreased left-sided output due to ↓
stroke volume (CO = HR X SV).
Presentation:
o Symptoms:
 Right-sided congestion: edema
 Dyspnea, fatigue, weakness (decreased cardiac output)
o Signs
 JVD
 Kussmaul sign (lack of a decrease in JVD with inspiration)
• Pulsus paradoxus does occur in constrictive pericarditis, but is
uncommon
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o Diagnosis
 ECHO:
• thickening of the pericardium
• abnormal filling of the ventricles
o Treatment: pericardiectomy

5

© 2020, ClinicoPath LLC. All rights reserved.

www.MedicalSchoolCompanion.org
Do You Know It?
Heart: Pericardial Disease
-

How does pericardial disease present and what is the DDx of the chief complaints?

-

What is the coelomic cavity and how is it subdivided?

-

Describe the histology of the pericardium?

o What is the clinical difference between the visceral and parietal pericardium?

-

Acute Pericarditis
o Describe the pathophysiology of and the tests that are used in the diagnosis to
identify the key features.

o Describe the pathophysiology of these special types of acute pericarditis:
 Post-STEMI
 Malignancy
 Arthritides
 Uremia
 Tuberculosis

o Describe the presentation and diagnosis

o Describe the treatment
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-

Pericardial effusions
o How much fluid does it take to compromise cardiac function?
o Presentation of pericardial effusions:
 Describe for a chronic effusion

-



Describe for an acute effusion



Describe pulsus paradoxus (how to measure and pathophysiology)

Constrictive pericarditis
o Define:
o Describe the pathophysiology:



How differentiate from tamponade?

o Treatment:
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