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ABSTRACT 
 

There are a number of echocardiographic findings that can be used to 

diagnose cardiac tamponade. It is our hope that this chapter will help 

build the reader’s confidence in his or her ability to correctly interpret and 

diagnose this life-threatening condition. Each of the echocardiographic 

signs of tamponade physiology are reviewed in detail, including potential 

causes of reduced sensitivity and specificity. Finally, echocardiogram-

guided pericardiocentesis is reviewed, including potential procedure-

related complications.  
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INTRODUCTION 
 

Transthoracic echocardiography is a simple yet effective method for the 

quick and accurate assessment of pericardial effusions. There are numerous 

other diagnostic modalities that can also detect significant pericardial 

effusions. A careful physical examination may reveal clues to the presence of 

a significant pericardial effusion, as can a 12-lead electrocardiogram (EKG) 

and chest radiography. In some cases, pericardial effusions are even initially 

diagnosed by chest CT scans. But in the modern era, echocardiography is truly 

the first-line imaging modality for the quick and rapid detection of pericardial 

effusions (Table 1). Even small amounts of fluid are readily detectable by this 

imaging test. Echocardiography also serves as the primary method of 

determining their hemodynamic significance, and serves as an invaluable aid 

in their clinical management [1]. This chapter will provide a step-by-step 

guide for the echocardiographic diagnosis and assessment for pericardial 

effusions.  

 

Table 1. Advantages and disadvantages of different noninvasive imaging 

modalities for identification of pericardial effusions 

 

 Echocardiography CT Cardiac MRI 

Advantages - Widely available 

- Low cost  

- High sensitivity and 

specificity 

- No ionizing radiation 

- Able to assess 

effusion 

hemodynamics 

- Widely available 

- Large field of view 

- High spatial 

resolution 

- Nearly operator 

independent 

- Large field of view 

- No ionizing 

radiation 

- Able to assess 

effusion 

hemodynamics 

Disadvantages - Small, limited field 

of view 

- Difficulty detecting 

loculated effusions in 

unusual locations 

- Radiation exposure 

- Contrast-dye 

exposure 

- Difficulty 

differentiating 

pericardium from 

pericardial effusion 

on non-contrast 

scans 

- Not widely 

available 

-Difficult for fluid-

overloaded patients 

to tolerate/participate 
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ECHOCARDIOGRAPHIC IDENTIFICATION  

OF PERICARDIAL AND PLEURAL EFFUSIONS 
 

The parasternal long axis view is the initial echocardiographic window 

used for the assessment of cardiac anatomy and function. When the patient is 

lying recumbent in the left lateral decubitis position, the pericardial fluid 

accumulates posterior to the left ventricle due to gravity, typically appearing as 

a very small echo-free space in the posterior atrioventricular groove (Figure 1). 

This small echo-free space, located between the fibrous and visceral 

pericardium, might only be visible during systole in many normal individuals.  

Larger pericardial effusions, when present, are readily identifiable as 

sonolucent spaces that circumscribe the heart. Pericardial effusions are easily 

distinguishable from pleural effusions in most cases by identifying the fluid 

collection’s location in relation to the descending thoracic aorta. If the fluid 

collection extends posterior the heart in between the descending thoracic aorta 

and the inferolateral cardiac border, then the fluid is within the pericardial sac 

and is a pericardial effusion [2]. But if the sonolucent fluid does not traverse 

within this potential space but instead lies posterior to the descending thoracic 

aorta, then it is a left-sided pleural effusion (Figure 2).  

 

 

Figure 1. Parasternal long-axis view. Trivial pericardial effusion (arrow) in the 

posterior atrioventricular groove. 
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Figure 2. Parasternal long-axis view showing a left-sided pleural effusion (white 

arrow) that extends posteriorly behind the descending thoracic aorta (asterisk).  

The spinal stripe (black arrow) indicates the location of the spine. 

There are several anatomic landmarks that may help with diagnosis in 

more challenging cases. One such feature is the presence of a partially 

collapsed left lung which, when visible, indicates the presence and location of 

a left-sided pleural effusion. Another anatomic landmark is the spine. The 

spine, or vertebral column, is located adjacent to the descending aorta and may 

be visualized in some patients in the parasternal long axis view (Figure 3). The 

spine marks the physical anatomic boundary between the left and right pleural 

cavities. A left pleural effusion cannot extend physically past the spine and 

into the right pleural cavity. However, the pericardial sac encircles the heart in 

the parasternal long axis view, extending continuously past the spine; if a 

contiguous echo-free space posterior to the heart is seen extending past the 

level of the spine, then it is a pericardial effusion.  

The anterior fat pad is a fairly common finding located anterior to the right 

ventricular surface, and may be mistaken for a small anterior pericardial 

effusion. In general, it is rare for a loculated, anterior pericardial effusion to 

exist in isolation without a concomitant posteriorly located pericardial effusion 

(Figure 4), except in cases when the patient has had a prior sternotomy or 

pericarditis. When in doubt, careful examination of the anterior echolucent-

appearing space on a frame-by-frame basis may reveal embedded echo 

speckles and irregularities consistent with a more solid, fat composition 

effusion (Figure 5), although this may not be possible with all patients. 
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Figure 3. Black blood T2-weighted MR image showing the parasternal long-axis view 

of the heart. The location of the spine (Sp) is posterior and adjacent to the descending 

thoracic aorta (Ao), and serves as a boundary dividing the left pleural cavity (Lt) from 

the right pleural cavity (Rt). LV = left ventricle. LA = left atrium. 

Pericardial effusions can also be seen on the parasternal short axis 

(Figure 6) and apical long-axis views. In the short-axis view, pericardial 

effusions follow a circular shape concentric to the left ventricle, while left-

sided pleural effusions are broad and more dependent in orientation.  

 

 

Figure 4. Parasternal long axis view demonstrating a small circumferential pericardial 

effusion (arrows). It is very unlikely for a small anterior pericardial effusion to be 

present unaccompanied by a small posterior pericardial effusion. 
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Figure 5. Parasternal long-axis view demonstrating fat pad anterior to the right 

ventricle (arrows). (A) End-diastolic frame. On initial impression, the space appears 

echolucent throughout the cardiac cycle, suggestive of a loculated anterior pericardial 

effusion. No posterior effusion is present. (B) Stopping the video loop and evaluating 

the images on a frame-by-frame basis reveals stable, anatomic echogenicities that 

appear at each end-systole, consistent with mediastinal fat. 

 

Figure 6. Parasternal short axis view showing a moderate-to-large pericardial effusion. 

In the 4 chamber view, a small pericardial effusion may be seen posterior 

to the right atrium. This is a common location for pericardial fluid 

accumulation as the right atrial wall normally has the lowest wall tension 

among the cardiac chambers. If poor acoustic quality results in an ill-defined 

right atrial wall contour that precludes detection of an adjacent pericardial 
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effusion, the intravenous injection of agitated saline contrast will help 

differentiate the now-opacified right atrium from the echolucent pericardial 

effusion) [3]. The pericardial reflections surround and abut the pulmonary 

veins, limiting the potential space posterior to the left atrium. Pericardial fluid 

does not normally accumulate posterior to the left atrium, even in the presence 

of large circumferential pericardial effusions. 

 

 

Figure 7. Subcostal off-axis 4 chamber view showing a moderate-to-large pericardial 

effusion. 

 

Figure 8. Subcostal view of the heart, demonstrating a right-sided pleural effusion 

(asterisks). RA = right atrium. LA = left atrium. 
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Figure 9. Apical 4 chamber view of large pericardial effusion. Arrow indicates 

intrapericardial strand. Asterisk indicates a thick fibrinous layer adherent to the 

visceral pericardium. 

 

Figure 10. Post-operative transesophageal echocardiogram, deep gastric short-axis 

view at the level of the mitral valve. RV = right ventricle. LV = left ventricle.  

* = large thrombus in pericardial sac. 
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If the parasternal and apical windows are unavailable or obscured, the 

subcostal (or subxyphoid) 4 chamber view is another way to visualize 

pericardial effusions (Figure 7). The subcostal window is also the optimal 

view for visualizing right pleural effusions (Figure 8) [4]. Ascites may also be 

seen in the subcostal view in cirrhotic patients and, if present in sufficient 

quantities anterior to the right ventricular free wall, may mislead 

inexperienced physicians into believing there is a large pericardial effusion. 

However, the liver is usually easily identifiable in relation to ascites, as is the 

falciform ligament, a thin peritoneal structure running perpendicular to the 

abdominal wall and diaphragm. 

The pericardial effusion may not always be echolucent. On occasion, 

fibrinous exudate and intrapericardial strands and adhesions may be present 

within the pericardial space (Figure 9). Fibrinous exudate often presents as 

echogenic layers, and can be adherent to either the visceral or parietal 

pericardial lining. These fibrinous exudates are often seen in chronic 

pericardial effusions, usually secondary to metabolic etiologies like uremia, 

but may also be present in malignant disease. 

As alluded to before, pericardial effusions may be localized or loculated, 

and appear as echolucent spaces of various shapes, sizes, and locations around 

the cardiac border, trapped in place by adhesions between the visceral and 

parietal pericardial layers. This may occur after cardiac surgery or cardiac 

trauma. However, in the majority of post-surgical patients, loculated 

pericardial effusions are still found posterior to the left ventricle, with only a 

minority of patients having effusions in atypical [5].  

Any post-cardiac surgery patient who develops unexplained hypotension 

should receive a prompt echocardiogram including Doppler evaluation to 

assess for tamponade physiology. In the immediate post-operative period, 

adequate acoustic transthoracic windows may be difficult to obtain in many 

postsurgical patients due to a variety of factors including sternal bandages and 

suboptimal patient position. In this clinical scenario, transesophageal 

echocardiogram can be performed if necessary (Figure 10). Post-operative 

pericardial thrombus will have a static, echogenic appearance in comparison to 

free-flowing serous pericardial effusions. 
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GRADING THE SIZE OF THE PERICARDIAL EFFUSION 
 

The size of the pericardial effusion can be easily quantified in the 

parasternal long-axis view with a simple linear measurement of the distance 

from the ventricular wall’s epicardial surface to the parietal pericardial surface 

(inner edge to inner edge technique). In the parasternal long-axis view, 

pericardial effusion sizes are usually measured in 2 locations: Anterior to the 

right ventricular outflow tract, and posterior to the inferolateral wall of the left 

ventricle, with each measurement clearly labelled as such in the 

echocardiogram report. In the apical 4 chamber and subcostal views, 

pericardial effusion sizes are usually measured as the maximum distance 

lateral to the left ventricular free wall.  

There can be significant variability in the size of the pericardial effusion 

depending on whether this measurement is made during ventricular systole or 

diastole. As a general rule of thumb, most measurements in echocardiography 

are made when the anatomical structures are at their largest size, but 

pericardial effusions are an exception to this and should be measured at end-

diastole when the effusion size appears smallest. To understand why, consider 

that - prior to advancing a pericardiocentesis needle - the interventionalist 

needs to know the size of the pericardial effusion during diastole since the 

shortest measured distance during the cardiac cycle will determine his or her 

risk of accidentally lacerating or puncturing the ventricles.  

Trivial pericardial effusions are smaller than 0.5 cm in distance from the 

heart (Figure 11). Small pericardial effusions measure 0.5 to 1 cm in distance 

from the heart. Moderate-sized effusions are 1-2 cm in distance from the heart. 

Large pericardial effusions are >2 cm in distance from the heart. In large 

pericardial effusions, the heart may be seen swinging to-and-fro within the 

pericardial space, a phenomenon responsible for the finding of electrical 

alternans on EKG. This distance is clearly semi-quantitative and, as a single 2-

dimensional line measurement, can only give a relative estimate of the total 

fluid volume, especially in cases where the pericardial effusion is unequally 

distributed or loculated. Nonetheless, this semi-quantitative scoring system is 

of considerable clinical benefit as it provides an easily reproducible scale that 

can help clinicians rapidly determine whether an effusion is evolving in size 

over serial studies. This semi-quantitative measurement method also has 

prognostic value, and has been found to correlate well with outcomes in 

hospitalized patients as well as predict disease recurrence in patients with 

acute pericarditis [6, 7, 8].  
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Figure 11. A trivial pericardial effusion (arrows) measuring <0.5 cm in maximum 

distance in both the parasternal long axis (A) and short axis (B) views. Ao = 

descending thoracic aorta. 

 

ECHOCARDIOGRAPHIC ASSESSMENT  

OF CARDIAC TAMPONADE 
 

Intrapericardial pressure is a function of both the pericardial fluid volume 

as well as the compliance (i.e., distensibility) of the pericardium [9]. 

Pericardial tamponade occurs when a pericardial effusion accumulates in the 

pericardial sac faster than the pericardium can stretch, resulting in increased 

intrapericardial pressures that exceed intraventricular pressures. The heart is 

externally compressed and diastolic filling is impaired, causing a life-

threatening decrease in cardiac output. Therefore, the volume of the pericardial 

fluid is less important than the rapidity with which the fluid accumulates [10].  

 For instance, if a percutaneous coronary intervention results in a coronary 

artery dissection with rupture, extravasated blood will rapidly enter the 

pericardial sac, and a volume of as little as 100 mL of blood will result in 

cardiac tamponade. Alternatively, patients with a chronically accumulating 

pericardial effusion secondary to hypothyroidism, uremia, or some other 

indolent metabolic disorder may remain largely asymptomatic, accumulating 

as much as 2 L of pericardial fluid before tamponade finally develops [11]. As 

such, cardiac tamponade is truly a clinical diagnosis. The patient’s symptoms 

and hemodynamics should guide the therapeutic decision making algorithm, as 

the size of the pericardial effusion may appear underwhelming on 

echocardiography when an acute process is suspected.  
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Figure 12. Apical 4 chamber view of cardiac tamponade. (A) Arrow indicates right 

atrial collapse at end-diastole. (B) The right atrial contour appears normal at end-

systole. 

When a chronic, moderate or large-sized pericardial effusion is present 

and the diagnosis of tamponade is in doubt, a number of echocardiographic 

findings may aid in establishing the diagnosis (Table 1) [1]. These include the 

presence of right atrial compression in end-diastole, abnormal respiratory 

variation of mitral and tricuspid inflow velocities, and distension of the 

inferior vena cava.   

 

 

Right Atrial Compression 
 

Among the most characteristic of the echocardiographic indicators of 

tamponade physiology are diastolic compression (or collapse) of the right 

heart chambers [9]. Right atrial compression, if present, is seen in end-diastole 

and occurs when the pericardial pressure exceeds the right atrial pressure [12, 

13, 14]. This is usually best visualized in the apical 4 chamber or subcostal 

views (Figure 12).  

There has been significant reported variation in the sensitivity of right 

atrial compression for detecting tamponade, ranging from 50% to 100% [12-

15]. Similarly, reported specificities of this finding have ranged from 33% to 

100% [12, 13, 15]. For example, transient right atrial diastolic collapse may 

also be seen in significantly hypovolemic patients who do not have 
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tamponade. If the duration of right atrium inversion lasts greater than 34 

percent of the total cardiac cycle, the sensitivity and specificity increase to 

>90% and 100%, respectively [15].  

 

 

Figure 13. Parasternal long axis view of pericardial tamponade. (A) The right 

ventricular outflow tract at end-diastole, and (B) the right ventricular outflow tract 

showing collapse in early-diastole. 

 

Figure 14. M-mode at the mid-left ventricular level in the parasternal long-axis view 

showing RV collapse (arrows) in early diastole.  
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Right Ventricular Collapse 
 

Diastolic collapse of the right ventricle can also be detected on multiple 

views. Both the parasternal long axis view and parasternal “5 chamber” short 

axis views (level of the aortic valve) allow for adequate visualization of the 

right ventricular outflow tract [16]. The apical 4 chamber and subcostal views 

allow for visualization of the right ventricular free wall. During early diastole, 

the visualized portions of the right ventricle may demonstrate invagination 

(Figure 13) or even varying degrees of collapse [14, 17, 18]. M-mode of the 

parasternal long axis view can also be used to show this echocardiographic 

finding (Figure 14).  

The right ventricular wall is thinner than the left ventricular wall, which is 

a large part of the reason why the right ventricular wall is more prone to 

diastolic collapse than the left ventricular wall when the intrapericardial 

pressure is elevated. Patients with right ventricular hypertrophy and pulmonary 

hypertension are thus more likely to be false-negative for this 

echocardiographic finding [11]. There is significant variance in the reported 

sensitivities and specificities for right ventricular diastolic collapse, with 

sensitivities ranging from 48-100% and specificities ranging from 72-100% 

[14, 15, 19, 20]. This highlights the point that neither right atrial or right 

ventricular diastolic collapse are reliable except in cases where the likelihood 

of tamponade is high, as per Bayes’ theorem [21].  

Diastolic collapse of the left heart chambers may also be seen. 

Approximately 25% of patients with cardiac tamponade may show left atrial 

collapse, a finding that is highly specific for tamponade physiology [14]. Left 

ventricular collapse can be seen on rare occasions, primarily in the setting of 

loculated post-surgical tamponade [22].  

 

 

Respiratory Variation of Mitral and Tricuspid Inflow Velocities 
 

Doppler echocardiography can be used to demonstrate exaggerated 

respiratory variation in both mitral and inflow velocities [23, 24]. In pulsus 

paradoxus, there will be an increase in blood flow velocity across the tricuspid 

and pulmonary valves during inspiration with an inspiratory decrease in blood 

flow velocity across the mitral and aortic valves. The apical 4 chamber view 

should be used to obtain a pulsed-wave Doppler recording at the mitral and 

tricuspid inflow to assess for pulsus paradoxus. Continuous-wave Doppler can 

also be used in patients with excessive cardiac motion where it is difficult to 
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perform pulsed-wave Doppler measurements at the leaflet tips. The peak 

mitral inflow E wave velocity should be measured at the beginning of 

inspiration (when it is lowest) and again at the beginning of expiration (when 

it is highest). The percent difference between these measurements is then 

calculated. In normal patients, peak mitral inflow varies by 5% or less with 

respiration, and tricuspid inflow varies by 25% or less (Figure 15). As the 

degree of tamponade worsens, there will be progressive impairment in 

intracardiac flows. 

 

 

Figure 15. Pulsed-wave Doppler of mitral inflow velocities in a patient with a small 

pericardial effusion. There is respiratory variation in peak mitral inflow E wave 

velocities, but it varies by < 30% and is thus not consistent with pulsus paradoxus. 

 

Figure 16. Pulsed-wave Doppler of mitral inflow velocities in the apical 4 chamber 

view. The respiratory variation for mitral inflow E wave velocities is 30% for this 

patient, consistent with pulsus paradoxus. 
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If the respiratory variation for mitral inflow velocity is greater than 30%, 

then pulsus paradoxus is present (Figure 16) [1]. For tricuspid inflow, the peak 

tricuspid inflow velocity is at the beginning of expiration, and the lowest 

tricuspid inflow velocity is at the beginning of inspiration. If the respiratory 

variation for tricuspid inflow is greater than 60%, then pulsus paradoxus is 

present [1].  

Certain conditions may mask tamponade and prevent pulsus paradoxus, 

resulting in false-negatives. Examples include tamponade in the presence of 

respiratory muscle myopathies, excessive intravascular fluid volume, 

congestive heart failure, severe aortic regurgitation, and large atrial septal 

defects. [25]. Increased intravascular fluid, congestive heart failure, and severe 

aortic regurgitation all increase the diastolic pressure of the ventricles. In the 

case of atrial septal defects, the large pulmonary venous return to the left 

atrium is shunted into the right atrium, buffering the effect of normal 

inspiration and eliminating respiratory variation.  

Potential causes of false-positive tricuspid inflow respiratory variation 

include hypovolemic shock, constrictive pericarditis, severe tricuspid 

regurgitation, right ventricular infarction, pulmonary embolism, large pleural 

effusions, and chronic obstructive pulmonary disease [23, 26]. In the case of 

hypovolemic shock, pulsus paradoxus may occur in the absence of a 

pericardial effusion due to exaggerated respiratory effects on reduced stroke 

volume [27]. Obviously, many of the other aforementioned clinical conditions 

can be ruled out based on other echocardiographic findings. Another 

discriminating factor is the timing of the of the respiratory variation; in chronic 

obstructive pulmonary disease, peak tricuspid inflow velocity will occur on the 

second heart beat after inspiration, not the first beat as it is in tamponade [23]. 

Similarly, the lowest tricuspid inflow velocity is on the second heart beat after 

expiration, not the first beat. Patients with tamponade who are on positive 

pressure ventilation will have respiratory variation in mitral and tricuspid 

inflow velocities opposite in timing to spontaneously breathing patients.  

 

 

Distension of the Inferior Vena Cava 
 

In pericardial tamponade, systemic venous return is impaired from 

returning to the right heart chambers, causing distension of the inferior vena 

cava [28]. The inferior vena cava is best visualized in the subcostal view, with 

effort needed at the time of acquisition to ensure that the maximum diameter is 

not underestimated by off-axis or tangential image acquisition of this vessel. 
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Proper patient positioning is important, as a patient lying in a right decubitis 

position may result in engorgement of the highly compliant inferior vena cava. 

The diameter of the inferior vena cava should be measured approximately 1 

cm from the junction with the right atrium [29]. An extended loop acquisition 

is obtained to image the inferior vena cava throughout the respiratory cycle. 

The normal inferior vena cava diameter is less than 1.7 cm, and should 

collapse by more than 50% with inspiration. This echocardiographic finding is 

correlated with a right atrial pressure of less than 5 mmHg [30]. The patient 

should be instructed to take a rapid inspiratory “sniff” if normal inspiration 

does not appear to elicit an inspiratory collapse.  

Significant inferior vena cava distension is defined by a diameter greater 

than 2.0 cm, with less than 50% reduction in diameter length with inspiration 

(Figure 17). This echocardiographic finding is correlated with a right atrial 

pressure greater than 15 mmHg, and is highly sensitive for the detection of 

tamponade with a reported sensitivity of 97% [15]. However, this finding has a 

low specificity of 40% as it is commonly seen in other clinical conditions such 

as right heart failure, constrictive pericarditis, severe tricuspid regurgitation, 

and mechanically ventilated patients.  

 

 

Figure 17. Subcostal view. Asterisk denotes distended inferior vena cava more than 2 

cm in diameter. Arrow indicates large pericardial effusion. 
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Figure 18. Pulsed-wave Doppler of the hepatic vein demonstrating tamponade 

physiology. S = forward hepatic vein flow towards the right atrium during systole. D = 

Reversed hepatic vein flow during diastole. 

 

Figure 19. Apical 4 chamber view showing measurement performed of maximum 

distance from the left ventricular apex anteriorly towards the handheld ultrasound 

transducer. This pericardial effusion size and the maximum distance location is 

favorable for a subxiphoid pericardiocentesis approach. The measured distance in this 

example was 2.1 cm. 
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Anomalous Hepatic Vein Flow  
 

Pulsed-wave Doppler of the hepatic veins also demonstrate characteristic 

changes in cardiac tamponade. Normally, there is forward flow from the 

hepatic veins into the right atrium in both systole (the S wave) and diastole 

(the D wave), and the peak velocity increases with inspiration and decreases 

with expiration. As tamponade physiology develops, the D wave disappears or 

even reverses during expiration, but still flows towards the right atrium with 

inspiration. As intrapericardial pressure continues to worsen, the D wave 

disappears during both inspiration and expiration, and venous blood flows into 

the heart only during systole (Figure 18). In the final stages of tamponade 

before cardiac arrest, the S wave is present only with inspiration, but 

disappears with expiration. 

 

 

ECHOCARDIOGRAPHY-GUIDED PERICARDIOCENTESIS 
 

Once the diagnosis of cardiac tamponade has been made, the 

echocardiogram images should be reviewed to identify the optimal location for 

pericardiocentesis needle entry. Ideally, this is the location where the effusion 

is closest to the transducer and fluid accumulation is maximal (Figure 19). The 

handheld ultrasound transducer should be used in the presence of the 

performing interventionalist to approximate the desired view, and the angle of 

the handheld ultrasound transducer should be noted as it will define the angle 

of needle entry. For a detailed review of the pericardiocentesis technique, 

please refer to chapter 5, “Catheter-based diagnosis and management of 

cardiac tamponade.” After the needle and sheath access the pericardial space, 

agitated saline contrast can be injected through the sheath to confirm 

successful access to the pericardial effusion (Figure 20). If the pericardium 

entry is not achieved and saline contrast is not visibly entering the pericardial 

space, the aforementioned steps can be repeated until the desired outcome is 

achieved.  

While the pericardial effusion is being drained, the echocardiogram 

images should be carefully monitored for complications. Normally, the 

pericardial effusion will gradually shrink in size and eventually disappear as 

drainage proceeds (Figure 20). A sudden change in the echodensity of the 

pericardial effusion, combined with failure of the pericardial effusion to 

resolve, may indicate hemopericardium due to laceration or puncture of either 

the ventricle or coronary artery (Figure 21). If these findings are seen, 

preparations must be made for emergent surgery as bleeding into the 
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pericardial space will assuredly cause the patient’s already tenuous 

hemodynamic condition to deteriorate. 

 

 

Figure 20. Apical 4 chamber view of the heart performed during pericardiocentesis. 

(A) Agitated saline contrast is injected into the access sheath to confirm proper 

positioning, causing opacification of the large pericardial effusion (asterisks). Note that 

this opacification will cause shadowing artifact of the underlying cardiac structures. 

(B) Following drainage of 1.7 Liters of pericardial fluid, only a small pericardial 

effusion (arrow) remains adjacent to the right atrium. 

 

Figure 21. Apical 4 chamber view of echocardiogram-guided pericardiocentesis. The 

patient had a dilated cardiomyopathy, with severe four chamber enlargement and 

biventricular systolic dysfunction. (A) During the procedure, the portion of the 

effusion lateral to the left ventricle (arrow) became markedly increased, with irregular 

echogenicity consistent with hemorrhage (asterisk in panel B), while the portion of the 

pericardial effusion adjacent to the right atrium remained echolucent. The global 

pericardial effusion size also increased despite the presence of a pericardial drain. The 

patient went into cardiac arrest shortly thereafter. A small laceration near the right 

ventricular apex was discovered during emergent surgery, and was repaired. 
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