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Pericardium 

Pericardial fluid volume: about 50 cc

Visceral pericardium: single cell layer

Parietal : < 2mm thick  (collagen)

Intrapericardial pressure  

end-inspiration - 6 mmHg   

end-expiration - 3 mmHg
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Pericardial Diseases

• Tamponade/effusion
• Tumor

• Trauma

• Perforation

• Endocarditis/Infection

• Aortic Dissection

• Effusive CP

Effusion Hemopericardium

Pericarditis Constriction
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Etiology of pericardial effusion 

• Idiopathic 

• Iatrogenic – catheter procedure (PCI, CIED implantation, structural heart intervention), post 

pericardiotomy syndrome 

• Neoplastic – fixed mass at pericardium 

• Inflammation – infectious, autoimmune, radiation

• Metabolic – hypothyroidism, renal failure (uraemia)

• Acute aortic dissection 

• Myocardial infarction – free wall rupture 

• Hemodynamic -- CHF, pulmonary hypertension hypoalbuminaemia
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Likelihood of causing tamponade

• Likely: 

– Neoplastic, infection and iatrogenic

– Haemopericardium in aortic dissection and MI

– ESRF

• Rarely: 

– Autoimmune, Dressler’s syndrome and hypothroidism

• Never

– Pericardial transudation in heart failure

– Pulmonary hypertension 

– Last trimester of pregnancy
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Pericardial Pressure – Volume  Relationship
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INTRAPERICARDIAL PRESSURE

Diastolic Filling Pressures

Filling

Stroke Volume

Cardiac Output

Arterial Pressure

ADRENERGIC STIMULATION

SVR HEART RATE INOTROPY
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Clinical Presentation

• Symptoms 
• Chest Pain, dyspnea, near-syncope : rather non-specific 
• Generally more comfortable sitting forward

• Physical Exam
• Beck’s Triad - JVP, hypotension, heart sounds

• JVP w/ preserved x descent and dampened or absent y descent
• Generally w/ narrow pulse pressure

• Tachycardia, other signs of HF (tachypnea, diaphoresis, cool extremities)
• Pulsus paradoxus
• Decreased or absent cardiac impulse
• +/- Friction rub
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Pulsus Paradoxus

• Dec in SBP > 10 mmHg during inspiration

• Can also occur in pts with COPD, PTX, severe 
asthma (significant respiratory distress)

• Can have tamponade without pulsus 
paradoxus
• Those with pre-existing elevation in diastolic 

pressures (e.g LV systolic dysfx, ASD, Pul HT)
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ECG Findings
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CXR Findings

• Sudden increase in size of 
cardiac silhouette 
without specific chamber 
enlargement
• “Water-bottle” sign

• Lateral CXR showed 
positive fat pad sign
• Separation of mediastinal 

fat and epicardial fat by > 
2 mm
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Rt heart cath

• Near equalization (within 5 mm Hg) 
of the RA, RV, PCWP, RV diastolic, & 
LV diastolic pressures

• RA pressure tracings show 
diminished systolic y descent
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Cardiac Tamponade

• Clinical syndrome of hypotension, tachycardia, and symptoms, occurring  when intrapericardial

pressure exceeds intracardiac pressure

• Slowly developing effusions – pericardium stretches; tamponade occurs with larger volume

• Rapidly developing effusion – pericardium has no time to stretch; tamponade occurs with small 

volume
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Tamponade 
Diastolic RV Compression
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Tamponade – Diastolic RV Collapse
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Cardiac Tamponade

Mitral Inflow

IVC

Hepatic Vein
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Pulsus Paradoxus
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Case 1

M/57 with STEMI
Thrombolysis with PCI done 

Hypotensive and tachycardic

How do manage the 
hypotension?

1. Dopamine

2. IABP

3. Fluid

4. Surgery

5. Pericardial 
tapping
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M/57 with STEMI
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Case 2

M/50 with RA

Increasing dyspnea and weight loss

• Cachectic

• JVP is increased

• Decreased breath sounds

• Normal S1 and S2

• No peripheral edema
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M/50 with dyspnea
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Hepatic Vein Doppler

Expiratory Diastolic Flow  Reversal

Plethoric IVC

Expiration Inspiration
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M/50 with tamponade

Small cell cancer



Case 3
M/80 with severe aortic stenosis

TAVR and PM implantation



77 yo man with severe aortic stenosis

TAVR and PM implantation & RV 
Perforation

Pericardiocentesis yielded 125 cc of 
bloody fluid



M/80 with severe aortic stenosis

Increasing dyspnea 2 months after 
pericardiocentesis



Effusive-Constrictive Pericarditis 

Interventricular Dependence

Expiratory diastolic flow reversal



After 2 months of NSAID and Colchicine

Expiratory diastolic flow reversal

Baseline

After Rx
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Effusive Constrictive Pericarditis

• From Mayo Clinic: A total of 205 patients (2006-2007) who underwent pericardiocentesis

• Constrictive Echo findings in 33 (16.1%)

• Resolution in most patients (Transient CP)

• Constrictive patients had 

– Higher e’

– More patients with septal bounce

– Loculated effusion

– More inflammatory cell in pericardial fluid

– Pericardiectomy in one patient

K Kim, L Sinak et
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Low pressure cardiac tamponade

• Rapidly developing cardiac tamponade
– cardiac perforation during an invasive procedure

– cardiogenic shock may occur rapidly with relatively small pericardial effusions, IVC may not be dilated

• Uraemic pericarditis
– In patients with ESEF and chronic significant pericardial effusion right after dialysis

• For patients with low or normal systemic venous pressure
– giving fluid or blood will improve RA filling and cardiac output, and at least temporarily lessen their 

tamponade severity
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In conclusion

• Cardiac tamponade is clinical diagnosis which confirms by echocardiography

• Early RV diastolic collapse, RA and LA collapse, dilated IVC and Doppler features of “pulsus 

paradoxus” are echo features of tamponade

• Echo guided pericardiocentesis is a safe technique that can be done in bedside without the 

need of fluoroscopy 

– Agitated saline can confirm the needle in-situ at pericardial space (just like contrast)

• Prolonged pericardial drainage is recommended for malignancy related pericardial effusion to 

reduce future recurrence 


