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Objectives
•Introduction

•Why Echo is important in cardiac 
tamponade.

• Take home messages 



Introduction: 

• Cardiac tamponade is a life-threatening, slow or rapid compression of the heart due 
to the pericardial accumulation of fluid, pus, blood, clots or gas as a result of 
inflammation, trauma, rupture of the heart or aortic dissection.

• Can be classified based on the:
• Onset to (acute, subacute) or (chronic if more than three months).
• The size mild (<10 mm), moderate (10–20 mm) or large (>20 mm)
• Distribution (circumferential or loculated)

• 10-50 ml of pericardial fluid is normally present.

• 100 ml of pericardial fluid is enough to cause circumferential effusion.

• 300-600 ml of non hemorrhagic pericardial fluid can cause tamponade.



Pressure/volume curve of the pericardium with fast accumulating pericardial fluid leading to cardiac tamponade with a 

smaller volume (A) compared with the slowly accumulating pericardial fluid reaching cardiac tamponade only after 

larger volumes (B
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Why Echo is Important in Cardiac Tamponade?

•To make the diagnosis

•For triage

•To guide and monitor the pericardiocentesis 



Diagnosis





Symptoms Of Cardiac Tamponade



Sensitivity of the physical examination in the 
diagnosis of cardiac tamponade



Signs of cardiac tamponade
Pulsus paradoxus



Pulsus paradoxus



Sensitivity Of The ECG In The Diagnosis Of 
Cardiac Tamponade



Sensitivity Of The Chest Radiograph In The 
Diagnosis Of Cardiac Tamponade



Echocardiographic Signs Of Cardiac 
Tamponade



Echocardiography in Cardiac Tamponade 

• Chamber collapse

• Doppler Signs of Increased Ventricular Interdependence

• Inferior Vena Cava Plethora



Chamber collapse

• The lower pressure cardiac chambers 
(atria) are affected before the higher 
pressure cardiac chambers (ventricles).

• Compressive effect is more likely to be 
seen in the phase of cardiac cycle when 
filling pressure within a cavity is lower, as 
occurs during systole for the atria and 
during diastole for the ventricles.



Chamber collapse

• Right atrial chamber collapse (inversion)

• Right atrial chamber collapse begins first in 
late diastole.

• Commonly preceding typical clinical signs.

• It is sensitive but not specific sign of cardiac 
tamponade.

• However, the specificity of this sign improves 
if the duration of right atrial collapse exceeds 
30% of the cardiac cycle. 



Chamber collapse

• Right ventricular chamber collapse (inversion). 

• Right ventricular wall inversion occurs typically in early 
diastole, when intracavitary RV pressure/volume is at a nadir 

• As in right atrial wall collapse, the right-ventricular wall 
inversion will extend further into diastole (longer duration) as 
the hemodynamics of tamponade worsen.

• This echo finding is often best seen in the parasternal long-axis 
view, with transient “dimpling” of the right ventricular outflow 
tract anterior wall noted when the mitral valve opens. 



Chamber collapse

• Left atrial and left ventricular chamber compression

• Exclusively been described related to loculated 
collections occurring post cardiac surgery.

• However, circumferential pericardial effusion leading 
to left ventricular diastolic compression has rarely 
been reported in the setting of severe pulmonary 
hypertension 



Caveats
Tamponade in patients with high 
intracardiac pressure

Ventricular interdependence doppler 
signs can be helpful in some cases.

Hepatic vein expiratory diastolic 
flow reversal.



Inferior Vena Cava Plethora (IVC) 

• A dilated (>2.1 cm) with (<50%) respiratory change in 
size has >97% sensitivity of cardiac tamponade 
physiology reflecting the elevated intrapericardial 
pressure transmitted to the right heart chambers.

• It is considered nonspecific sign of cardiac 
tamponade However, its presence in the setting of a 
patient with a moderate to large pericardial effusion 
is helpful in implying that the pericardial fluid has 
hemodynamic import. 

• M-mode  recording of the IVC, which allows 
measurement of size and change in size with 
inspiration or sniff 



Echocardiographic or Doppler Signs of 
Increased Ventricular Interdependence 



Echocardiographic or Doppler Signs of 
Increased Ventricular Interdependence 

• As increasing 

pericardial fluid leads 

the cardiac chambers 

compete for less and 

less space.

• Thus, an increase in 

filling of one ventricle 

will cause a decrease in 

filling of the other 
ventricle.

• Doppler mitral and 

tricuspid diastolic 

inflow velocities are 

used to quantify these  

exaggerated changes 



Echocardiographic or Doppler Signs of 
Increased Ventricular Interdependence 
• Mitral flow velocities:

• Mitral inflow E velocity will 
decrease significantly 
with inspiration (vs. expiration)

• A drop of more than 25% is 
considered consistent with 
significant tamponade 
physiology. 



Echocardiographic or Doppler Signs of 
Increased Ventricular Interdependence 
• Tricuspid flow velocities:

• Tricuspid inflow E velocity will 
decrease significantly 
with expiration (vs. inspiration)

• A drop of more than 40% is 
considered consistent with 
significant tamponade physiology. 

• This change should be noted on the 
first beat with expiration versus the 
first beat with inspiration 



Echocardiographic or Doppler Signs of 
Increased Ventricular Interdependence 

Aortic flow velocities:









Triage cardiac tamponade proposed 

by the European Society of 

Cardiology Working Group on 

myocardial and pericardial diseases.











A simplified algorithm for pericardial 
effusion triage and management



Large pleural effusion with pericardial 
effusion

• Large left pleural effusions:
• Occasionally been described as causing tamponade 

physiology sometimes with echo signs such as right 
ventricular diastolic collapse. 

• In these situations, pericardial effusion is often present, and it can be 
difficult to decide which collection is more significant. 

• Clinical experience usually favors first draining the more accessible pleural 
fluid, and then reassessing both clinically and by echocardiography 



Guiding the pericardiocentesis



Echocardiography

• Bedside

• Easy 

• Can guide and monitor 
pericardiocentesis

• Look for the largest and 
nearest pocket collection.





Take home messages 

• Tamponade is a clinical diagnosis and the use of echocardiography is 
for confirmation.

• Some echocardiographic features  of tamponade may precede the 
clinical signs.

• Use the triage system for selecting the appropriate time of 
pericardiocentesis.

• The progression of tamponed varies according to the etiology.

• No blind pericardiocentesis in the presence of echocardiography.  




