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To Drain or Not to Drain, That is the Question

• A 57-year-old woman with a past medical history relevant for hypertension, 

obesity (BMI 32 kg/m2), tobacco abuse (20 pack years) and left hip 

osteoarthritis was admitted for a large asymptomatic pericardial effusion.

• The patient was scheduled to have a hip replacement for osteoarthritis and 

preoperative testing revealed she had low voltage on the preoperative 

electrocardiogram (EKG) and a "water bottle sign" on chest X ray.



• An echocardiogram was also performed which showed a posterior

pericardial effusion adjacent to the left ventricle measuring 1.3 cm 

and anterior pericardial effusion adjacent to the right ventricle 

measuring 2.5 cm.

• The inferior vena cava was dilated at 2.7 cm, but compressibility 

could not be assessed due to suboptimal subcostal images.

• However, there were no other signs of tamponade. Specifically, 

there was no overt chamber collapse, and respiratory inflow 

variation across the mitral valve was 17.6% and across the 

tricuspid valve was 54%.



• Based on these findings, she was sent to the emergency 

department for further evaluation and management. 

• The patient denied any chest pain, shortness of breath, 

palpitations, recent trauma, thoracic radiation, recent cardiac 

intervention, personal history of cancer or autoimmune diseases 

but reported 30 kg weight gain in the preceding 5 months. 

• She was not very active recently due to her left hip pain and she 

spent most of the day in a wheelchair. 

• Her temperature was 37 degrees Celsius, pulse was 78 beats per 

minute, respiratory rate was 18 breaths per minute and blood 

pressure was 136/85 mmHg. 



• Her physical exam showed obesity, point of maximal impulse 

could not be palpated, regular heart rate and rhythm, normal S1 

and S2 without a pericardial rub and no jugular venous distention, 

pulsus paradoxus, lower limb edema, thyromegaly or thyroid 

mass.

• She had normal kidney function, negative cardiac enzymes, 

hemoglobin of 15.1 g/dL, platelets of 405 k/uL, international 

normalized ratio of 1.0 (normal range: 0.8 - 1.2), ESR of 27 

mm/hour (normal range: 0 - 20 mm/hour), thyroid stimulating 

hormone (TSH) of 104 uU/mL (normal range: 0.4 - 5.5 uU/mL) and 

a free thyroxine (T4) of 0.2 ng/dL (normal range: 0.9 - 1.7 ng/dL).



Which of the following is the best approach to the 
management of the patient's large pericardial effusion?

Therapeutic pericardiocentesis is indicated at this stage because a large 
pericardial effusion can unpredictably cause clinical pericardial tamponade.

This patient has a pericardial effusion secondary to an underlying known 
disease, therefore pericardiocentesis can be deferred and the underlying 
condition should be treated.

Diagnostic pericardiocentesis should be done the next day if low risk and 
easily accessible percutaneously.

Surgical drainage with pericardial window is indicated given the large 
effusion and risk for recurrence.

A non-steroidal anti-inflammatory drug with colchicine should be trialed first 
in a large pericardial effusion.
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• The normal pericardial sac contains 10–50 ml of pericardial 

fluid as a plasma ultrafiltrate that acts as a lubricant 

between the pericardial layers.

• Any pathological process usually causes an inflammation

with the possibility of increased production of pericardial 

fluid (exudate). 

• An alternative mechanism of accumulation of pericardial 

fluid may be decreased reabsorption due to a general 

increase in systemic venous pressure as a result of 

congestive heart failure or pulmonary hypertension 

(transudate).



• A significant proportion of patients with pericardial effusion are 
asymptomatic.

• Large idiopathic chronic effusions (>3 months) have a 30–35% risk of 
progression to cardiac tamponade.

• Etiology in developed countries:

• Idiopathic: up to 50%

• Cancer: 10–25%

• Infections: 15–30%

• Iatrogenic: 15–20%

• Connective tissue diseases: 5–15%

• Etiology in developing countries endemic for TB:

• TB: 60%



Classification of pericardial effusion

Onset 
Acute (< 1 week)

Subacute (1 week – 3 months)
Chronic (>3 months)

Size 

Trivial <5mm (<10mm only in systole)
Mild <10 mm

Moderate 10–20mm
Large >20 mm

Very large >25mm

Distribution 
Circumferential

Loculated

Composition 
Transudate

Exudate
Blood

Hemodynamic 
impact 

None
cardiac tamponade
effusive-constrictive



Tamponade

• 2 components

• Pericardial effusion

• Impairment of cardiac filling because of pericardial effusion pressure 

on cardiac chambers





Echocardiography



Pericardial effusion

• A pericardial effusion appears as an echo-lucent space 

between the epicardium and parietal pericardium. 

• When evident only in systole, a physiologic or trivial amount 

of fluid is present. 

• When evident throughout the cardiac cycle, a greater than 

physiologic (>50 mL) amount of fluid is present.

•



Differential diagnosis of pericardial effusion

• Left pleural effusion: 

• May mimic a posterior pericardial effusion. 

• The key to differentiation: relationship of the fluid to the 

descending thoracic aorta from the parasternal imaging 

window

• Pericardial fluid tracks anterior to the aorta, whereas pleural 

fluid does not









Differential diagnosis of pericardial effusion

• Epicardial fat:

• Echo-bright appearance 

• Movement in concert with the myocardium

• Uniform in thickness 

• Mostly seen in anterior side in PLAX view





Exudative Vs. Transudative PE

• Transudative pericardial effusion: Echo-lucent appearance

• Exudative Pericardial effusion: Mostly contains strands or 

adhesions 

• Echo-lucent appearance does not rule out exudative PE





Tamponade



• Collapse occurs when the chamber pressure is in lower than 

pericardial fluid pressure.

Chamber Collapse 
(Compression, Inversion)



RA Volume

More Specific

More Specific

RV Volume



RA collapse: 

• More than Τ𝟏 𝟑 of cardiac cycle 

• Sensitivity: 94%

• Specificity: 100%

• Decrease reliability:

• RA hypertension

• Ventricular pacing



RV collapse: 
• Less sensitive, more specific than RA collapse

• Initially most evident during expiration

• It can be observed throughout the respiratory cycle as tamponade 

becomes more severe

• Decrease reliability:

• RV pressure overload (PH)

• RV volume overload (ASD)



LA collapse: 

• Less sensitive, more specific than RA collapse

• The only chamber collapse evident in cases of tamponade 

with pulmonary hypertension 

• Regional tamponade after trauma or cardiac surgery.

LV collapse: 
• Regional tamponade after trauma or cardiac surgery.





Increased ventricular 
interdependence 

(enhanced ventricular interaction)





Inspiration Expiration

RV size

LV size

TV flow

MV flow





Increased respiratory variation 
in MV and TV

• The first beats of expiration and inspiration should be considered 

(expiratory velocity − inspiratory velocity)/ expiratory velocity × 100

Significant change for:

TV > 60%                         MV > 30%





• Highly sensitive (97%) for tamponade

• No specific for tamponade

IVC plethora



Hepatic vein flow pattern







• Systolic hepatic vein forward flow is predominant.

• Tamponade progression: hepatic vein diastolic forward flow 

diminishes and ultimately becomes undetectable by 

Doppler. 

• With the onset of expiration, when left heart filling is 

favored at the expense of the right, hepatic vein diastolic 

forward flow markedly decreases or reverses.







REGIONAL TAMPONADE

• Most likely occur after cardiac surgery.

• Typical clinical and echocardiographic findings may be 

absent.

• A high index of clinical suspicion is essential.
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Thanks for your Attention


