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Management of Pericardial Effusion
The Role of Echocardiography in Establishing the Indications and the Selection 
of the Approach for Drainage

Arsen D. Ristic1, Petar M. Seferovic1, Bernhard Maisch2

Introduction
Pericardial effusion represents accumulation of fluid in 
the pericardial space either as transudate (hydroperi-
cardium), exudate, pyopericardium or hemopericardi-
um. Large pericardial effusions are most common with 
neoplastic, tuberculous, cholesterol, uremic pericardi-
tis, myxedema, and parasitoses [1]. Large pericardial ef-
fusions that develop slowly can be surprisingly asymp-
tomatic, while rapidly accumulating smaller effusions 
can present with tamponade. Cardiac tamponade is the 
hemodynamic consequence of cardiac compression due 
to increased intrapericardial pressure caused by effu-
sion accumulation. The aim of this slide presentation is 
to review indications, timing, and selections of the most 
appropriate approach for management of pericardial 
effusion, based on echocardiography findings (Slide 1).

Indications for Pericardial Drainage
Pericardial drainage is indicated for clinical tamponade, 
suspicion of purulent, tuberculous, or neoplastic peri-
carditis, or for patients symptomatic despite 1-week 
medical treatment [2]. Due to the high incidence of tam-
ponade in the follow-up, drainage is also indicated in 
patients with effusions > 20 mm, measured in diastole in 
echocardiography. Pericardial drainage may not be nec-
essary when the effusion is small and resolving sponta-
neously or under anti-inflammatory treatment (Slides 2 
to 4). In chronic effusions causing no hemodynamic 
compromise pericardiocentesis is indicated, if addition-
al diagnostic procedures are available (e.g., pericardial 
fluid and tissue analyses, pericardioscopy, and epicar-

dial/pericardial biopsy) to reveal the etiology of the dis-
ease and permit further causative therapy [2–7].

Contraindications to Drainage of Pericardial Effusion
Aortic dissection is a major contraindication to pericar-
diocentesis. Relative contraindications include uncor-
rected coagulopathy, anticoagulant therapy, thrombo-
cytopenia < 50,000/mm3, small, posterior, and loculated 
effusions. In acute traumatic hemopericardium and pu-
rulent pericarditis surgical drainage is more appropriate 
(Slide 4).

The Role of Echocardiography in the Decision-
Making

Echocardiography promptly and reliably confirms the 
presence and hemodynamic impact of pericardial effu-
sion. The separation of pericardial layers can be detect-
ed when the pericardial fluid exceeds 15–35 ml. The size 
of pericardial effusions can be graded as: (1) small 
(echo-free space in diastole < 10 mm), (2) moderate (at 
least > 10 mm posteriorly), (3) large (> 20 mm), or (4) 
very large (> 20 mm and compression of the heart). In 
hemodynamically significant effusion and cardiac tam-
ponade echocardiography may reveal diastolic collapse 
of the anterior right ventricular (RV) free wall (Slide 5), 
right atrial (RA) collapse (Slide 6), left atrial (LA) and 
rarely left ventricular (LV) collapse, increased LV dia-
stolic wall thickness, “pseudohypertrophy”, “swinging 
heart” (Slide 6), and dilatation with a lack of physiolog-
ical 50% collapse in inspirium of the inferior caval vein 
(VCI).
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Sensitivity and specificity of echocardiography 
findings in cardiac tamponade were investigated in 
50 patients with large pericardial effusions that under-
went cardiac catheterization during pericardiocentesis 
(Slide 7) [8]. Diagnosis of cardiac tamponade was es-
tablished only if both clinical (jugular venous disten-
sion, tachycardia, hypotension, pulsus paradoxus) and 
hemodynamic signs were present (elevation and equil-
ibration of intrapericardial and RA pressures), which 
was fulfilled in 8/50 patients (16%). The average vol-
ume of pericardial effusion evacuated by pericardio-
centesis in patients with tamponade was larger but not 
significantly different in comparison to patients with-
out tamponade (725 ± 344 vs. 649 ± 421 ml). Among 
the investigated RA collapse and sustained VCI con-
gestion had 100% sensitivity, but low specificity. RV 
diastolic collapse and “swinging heart” had high sensi-
tivity, but low specificity. By contrast, LA collapse was 
highly specific, but had low sensitivity, with a positive 
predictive value of 42.9%. Sudden leftward motion of 
the interventricular septum (IVS) was the only param-
eter with both high sensitivity and specificity (positive 
predictive value 80%) for the diagnosis of cardiac tam-
ponade.

In cardiac tamponade, Doppler echocardiography 
demonstrates an increase of tricuspid flow and a de-
crease of mitral flow during inspiration (Slide 8). The 
reverse process occurs in expiration. Systolic and dia-
stolic flows are reduced in systemic veins in expirium 
and reverse flow with atrial contraction is increased. 
Pronounced respiratory variations of color M-mode 
Doppler flow propagation velocity (Vp) are also evi-
dent in the setting of cardiac tamponade.

Surgical Drainage or Pericardiocentesis?
Pericardiocentesis is less invasive than surgical drainage 
and is the procedure of choice in the large majority of 
patients (Slide 9). However, if the heart cannot be 
reached by a needle or catheter, surgical drainage is re-
quired, usually through a subcostal incision. Further-
more, surgical drainage is desirable in patients with in-
trapericardial bleeding and in those with clotted hemo-
pericardium or thoracic conditions that make 
pericardiocentesis difficult or ineffective. Open surgical 
drainage has the potential benefit of resecting a portion 
of the anterior central diaphragm and creating a chroni-
cally open channel between the pericardium and perito-
neum. The open approach also allows the surgeon to 
break up loculations with a finger or a suction device 

and place a large drainage tube, which is especially im-
portant in purulent pericarditis (Slide 10). In the large 
study by McDonald et al. [9], long-term survival of pa-
tients undergoing surgical pericardial drainage was ap-
proximately equal to that in patients undergoing peri-
cardiocentesis and catheter drainage (Slide 11). How-
ever, surgical patients had significantly less recurrences. 
Nevertheless, this study included only patients undergo-
ing catheter pericardial drainage for a rather short time. 
If extended pericardial drainage is applied after pericar-
diocentesis (mean duration of drainage 2 ± 3 days [range 
1–13 days]), then its efficacy is much higher [9]. Slide 12 
is demonstrating the increase in utilization of pericar-
diocentesis with extended catheter drainage in contrast 
to the decrease of the need for surgical procedures over 
time at the Mayo Clinic [10].

Subxiphoid or Apical Approach?
Approach to pericardial effusion should be selected ac-
cording to the distribution of pericardial effusion in 
echocardiography. If the effusion is equally large in the 
apical position and in front of the right ventricle from 
the subxiphoid view, both apical and subxiphoid ap-
proach can be attempted, according to the operator’s 
preference (Slide 13). However, if the effusion is signifi-
cantly asymmetrically distributed, it should be ap-
proached from the side where the accumulation of fluid 
is largest (Slide 14). Importantly, the patient’s position 
should be the same while performing echocardiography 
and afterwards during pericardiocentesis.

In the emergency setting, if echocardiography is 
available, urgent pericardiocentesis can be safely and 
successfully performed using the intercostal approach. 
If the patient’s clinical status is rapidly deteriorating, di-
agnosis of the cardiac tamponade is certain but no echo-
cardiography or fluoroscopic guidance can immediately 
be provided, pericardiocentesis should be performed 
with no further delay using the subxiphoid approach. A 
pigtail catheter should be inserted for drainage of the 
effusion, but if such is not available in the emergency 
setting, a standard 7-F central venous catheter can be 
used instead.

Do We Need Any Imaging for Guidance of 
Pericardiocentesis?

Pericardiocentesis was performed for decades as a 
“blind” procedure with a high incidence of complication 
including mortality that was higher than for any other 
procedure in interventional cardiology. Introduction of 
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echocardiography as well as fluoroscopy guidance (Slide 
15) significantly decreased complications, and except in 
very rare cases, practically eliminated mortality. Cur-
rently, echocardiography is wide available and except in 
very rare urgent cases with clear diagnosis pericardio-
centesis should not be attempted before seeing the cur-
rent echocardiography findings. This is essential regard-
less of the technique selected for further pericardial 
drainage.

Advantages and Disadvantages of Fluoroscopy 
Versus Echocardiography Guidance

Pericardiocentesis guided by fluoroscopy is performed 
in the cardiac catheterization laboratory with ECG and 
systemic blood pressure monitoring. The subxiphoid 
approach has been used most commonly, with a long 
needle with a mandrel (Tuohy or thin-walled 18-gauge) 
directed toward the left shoulder at a 30° angle to the 
skin (Slide 9). This route is extrapleural and avoids the 
coronary, pericardial, and internal mammary arteries. 
The operator intermittently attempts to aspirate fluid 
and injects small amounts of contrast. Lateral angio-
graphic view provides the best visualization of the punc-
turing needle and its relation to the diaphragm and the 
pericardium (Slide 16).

In contrast to echocardiography guidance it is an 
advantage of fluoroscopy that the actual time point of 
entering the pericardial space with the needle can be 
visualized, and the position of the guide wire can be 
checked in several angiographic projections. If hem-
orrhagic fluid is freely aspirated, a few milliliters of 
the contrast medium may be injected under fluoro-
scopic observation. The appearance of sluggish layer-
ing of the contrast medium inferiorly indicates that 
the needle is correctly positioned. A soft J-tip guide 
wire is introduced and, after dilatation, exchanged for 
a multiholed pigtail catheter. If the guide wire was 
erroneously placed intracardially, this can be recog-
nized before insertion of the dilator and drainage 
catheter. Additional advantage of fluoroscopy-guid-
ed pericardiocentesis is that cardiac catheterization 
laboratory is providing hemodynamic monitoring of 
the procedure (Slide 17) and exclusion of effu-
sive-constrictive pericarditis (Slide 18) [11]. Further-

more, if pericardial biopsy is indicated, the procedure 
can be immediately continued after pericardiocente-
sis and effusion drainage (Slide 19) [3–7].

By contrast, echo-guided pericardiocentesis has an 
excellent profile in simplicity, safety, and efficacy. Im-
portantly, the procedure is less expensive, less time-con-
suming, and the technology and trained personnel are 
more widely available (Slide 20).
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