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Pericardial Effusion and Tamponade:  
Making the Diagnosis at Bedside 
With Point-of-Care Echocardiography
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Background
Pericardial effusions are usually an incidental finding 
on bedside echocardiogram—unless a patient shows 
clinical signs of tamponade physiology and obstructive 
shock. Echocardiogram is both sensitive and specific 
to detecting pericardial effusions.1 Although there are 
many causes of pericardial effusions, the most common 
causes of symptomatic effusions in the Western World 
are due to neoplasm, pericarditis, traumatic pathology, 
or idiopathic etiology. In developing countries, how-
ever, pericardial effusions are predominantly due to 
tuberculosis in an area where it is endemic.2,3 The size 
of the effusion is classified based on measurements of a 
fluid pocket during diastole. Mild effusion is defined as 
less than 10 mm; moderate effusion, 10 to 20 mm; and 
large effusion, greater than 20 mm.3 

It is important to note that the pericardial space con-
tains up to 50 mL of physiological fluid which may be 
seen on echocardiography during systole. Small effu-
sions usually contain less than 100 mL of fluid; moder-
ate effusions contain 100 to 500 mL of fluid; and large 
effusions, over 500 mL of fluid. Fluid of smaller effu-
sions typically layer posteriorly, while the fluid of some 
moderate and most large effusions may be seen circum-
ferentially. 

Clinical Signs and Symptoms 
Patients with large chronic effusions are often asymp-
tomatic, and clinical symptoms usually correlate to the 
acuity of pericardial accumulation. Patients with symp-
tomatic effusions present with dyspnea on exertion that 
is followed by orthopnea, chest pain, and sometimes 
dysphagia, hoarseness, or hiccups due to irritation of 
surrounding structures until they exhibit tamponade 
physiology leading to hypotension secondary to ob-
structive shock. The most recognized signs of tampon-
ade physiology on bedside echocardiography are early 
diastolic collapse of the right atrium and right ventricle, 
as well as ventricular interdependence.4

Imaging Technique
Pericardial effusion and cardiac tamponade can be de-
tected in any of the standard echocardiographic views, 
with fluid usually appearing as an anechoic stripe. The 
fluid will first appear in the dependent portion of the 
pericardial space, but may become circumferential as it 
grows (Figure 1). After first determining the presence of 
an effusion, the right atrium and right ventricle are then 
evaluated for signs of diastolic collapse (Figure 2). Dia-
stolic collapse can sometimes be difficult to visualize. 
In such cases, the motion modulation mode (M-mode) 
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The authors demonstrate the utility of employing point-of-care  
echocardiography to detect pericardial effusion.
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can assist in visualizing the presence of a diastolic col-
lapse (Figure 3).

The other sign of pericardial effusion is ventricular in-
terdependence (Figure 4), which occurs when an increase 
in volume of one ventricle causes a decreased volume 
in the other. This is best seen in an apical four-chamber 
view and is secondary to chamber constriction caused 
by the effusion. During inspiration, the negative intra-
thoracic pressure leads to increased filling in the right 
atrium and ventricle. Due to the constriction caused by 
the effusion, the right ventricle can only expand against 
the septum, causing accentuated bowing against the left 
ventricle. During expiration, the increased intrathoracic 
pressure and the effusion lead to decreased filling of the 
right ventricle, causing the reverse effect. 

After evaluating for signs of tamponade on examina-
tion, the next step is to evaluate the inferior vena cava 
(IVC). A simple way to identify the IVC on echocardiog-
raphy is to visualize the heart in the subxiphoid view, 
then rotate the probe so that the marker is pointing to-
ward the patient’s head. As demonstrated in Figure 5, 
the IVC should be seen entering the right atrium; if the 
patient is truly in obstructive shock, the IVC should be 
plethoric with minimal respiratory variation. 

Pericardiocentesis
In the event of obstructive shock or pulseless electric 
activity with visualized or suspected tamponade, peri-
cardiocentesis is considered standard of care. There 
are many approaches to performing a pericardiocente-
sis, including the classically taught blind subxiphoid 
approach, which is associated with high rates of mor-

bidity and mortality.5 More recent image-guided ap-
proaches employ echocardiography-guided techniques 
that identify the location and distribution of fluid, and 
perform pericardiocentesis closest to the area largest 
fluid accumulation. 

Most of these guided techniques involve in-plane vi-
sualization of the needle in either a subxiphoid, apical, 
or parasternal approach. Studies have shown that the 
subxiphoid approach has a higher risk of injury to the 
liver, heart, and IVC, with complication rates up to 20% 
depending on the study.6 

Figure 1. An echocardiographic image taken in the parasternal long-
axis view demonstrates moderate pericardial effusion. 

Figure 2. An echocardiographic image taken in the parasternal 
long-axis view demonstrates a large effusion causing right ventricular 
collapse during diastole.

Figure 3. A motion modulation mode echocardiographic image in the 
parasternal long-axis view over the mitral valve demonstrates right 
ventricle diastolic collapse. The arrow indicates the mitral valve leaflet 
at its most open point.
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The apical approach involves locating the cardiac 
apex and inserting the needle 1 cm lateral to the apex, 
with the point directed toward the effusion and in-line 
with the ultrasound probe, taking care to avoid the lin-
gula. Studies have shown that complication rates with 
this approach are around 3%.7 

Recent studies also suggest that in-line medial-to- 
lateral parasternal approaches may have minimal com-
plications. However, when employing this approach, 
care must be taken to avoid the internal mammary ar-
tery, which can be identified using color-flow Doppler 
echocardiology.6  

Conclusion
In general, bedside ultrasound is a quick and useful tool 
to evaluate for pericardial effusion and signs of tampon-
ade physiology. When present, tamponade, a clinical 
diagnosis, is the likely cause of shock in the hemody-
namically unstable patient with circumferential peri-
cardial effusion. 

While most cases of pericardial effusion are found in-
cidentally, a stepwise approach to evaluate for tampon-
ade is to quickly look for signs of early right-sided dia-
stolic collapse or ventricular interdependence, as well 

as a plethoric IVC. For patients who have tamponade 
requiring pericardiocentesis, the ultrasound-guided 
apical or parasternal approaches have been shown to 
have fewer complications compared to the subxiphoid 
approach. 
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Figure 4. Illustration depicts ventricular interdependence with 
increased flow in the right ventricle during inspiration, causing septal 
bowing to the left and the reverse effect during expiration.
Abbreviations: LV, left ventricle; RV, right ventricle.

Figure 5. An echocardiographic image demonstrates a plethoric 
inferior vena cava with visible effusion.


