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Cardiac tamponade can result from a variety
of intrapericardial or extrapericardial sour-
ces of compression of the heart and great ves-

sels. Cardiac tamponade can be acute or subacute and re-
sults from fluid or gas collection in the pericardial space
leading to impairment in cardiac function. Postoperat-
ive cardiac tamponade following open heart surgery can
be caused by hemorrhage within the pericardial sac or by
mediastinal hematoma formation.

A 61-year-old African American male with a recent his-
tory of acute type A aortic dissection requiring surgical
management presented to the emergency room with ch-
est pain after cocaine use. His vital signs on arrival inclu-
ded a blood pressure of 147/89 mmHg, heart rate of 118
beats/min and oxygen saturation of 98% on room air. Cli-
nically the patient reported ongoing chest discomfort. Pa-
st medical history revealed a recent type A aortic dissecti-
on with repair of aortic arch with gelweave graft, aortic arch
debranching with aorto to innominate bypass and aorto
to left carotid bypass using a 12 mm × 8 mm trifurcate arch
graft and aortic valve replacement with 23 mm On-X va-
lve, two weeks prior to presentation. Additional relevant
history included prior thoracic endovascular aortic re-
pair, chronic kidney disease stage 2, cerebrovascular acc-
ident, hypertension and cocaine use disorder. His com-
plete blood count and a comprehensive metabolic panel
were similar to his baseline, with an international norma-
lized ratio of 1.1. On admission, differential diagnoses
included cocaine induced coronary vasospasm versus ST-
segment elevation myocardial infarction/non-ST-seg-
ment elevation myocardial infarction. With his recent his-
tory of type A aortic dissection requiring surgical repair,

differentials also included aortic dissection versus pul-
monary embolus versus pericarditis versus aortic aneu-
rysm prompting urgent computed tomography angio-
graphy imaging on admission. Electrocardiogram re-
vealed no evidence of ischemia and cardiac biomarkers
were negative. Computed tomography angiography dis-
section was subsequently performed and revealed a la-
rge mediastinal fluid collection with internal locules of air
concerning for an infective post-surgical hematoma, wh-
ich severely compressed the right atrium (Figure 1). The
patient was subsequently admitted for computed tom-
ography (CT)-guided percutaneous drain placement by
the interventional radiology team. Successful cardiac dr-
ain was placed with 60 mL of thick, dark sanguineous
fluid aspirated for culture. Follow-up transthoracic ech-
ocardiogram revealed a massive space occupying throm-
bus posterior to and abutting the right atrium with mass
effect on the atrium severely impairing tricuspid valve fu-
nction and right ventricular filling (Figure 2). The patient
underwent a right anterior thoracotomy with pericar-
dial window for hematoma evacuation. His postoperat-
ive course remained uneventful and he was discharged
on warfarin anticoagulation with home health care and
cardiac rehabilitation tentatively scheduled.

However, five days after discharge, the patient was bro-
ught to the emergency room after being found collap-
sed at home. An emergent CT dissection revealed a non-
enhancing mediastinal and pericardial density exerting
significant mass effect on the right atrium and right ven-
tricle as well as the superior and inferior vena cava. The
new collection was significantly more enlarged compa-
red to prior studies with mass effect on the right heart
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representing cardiac tamponade. The patient endorsed
continued cocaine use after recent discharge, suspec-
ted to be the likely etiology of his recurrence. Warfarin an-
ticoagulation was reversed and the patient underwent
emergent pericardial drain placement by interventio-
nal radiology. The patient progressed to cardiac arrest

soon thereafter and was taken to the operating room em-
ergently, however, despite clot evacuation and contin-
ued chest compressions, the patient expired.

The development of a post-operative mediastinal hem-
atoma after open heart surgery carries a high morbidity
and mortality.[1] The risk of hematoma formation signi-
ficantly increases in the setting post-operative antico-
agulation use.[2,3] Notably, the use of cocaine in the post-
operative period, can result in a hypertensive emerge-
ncy, causing further mediastinal bleeding and hemato-
ma development.[4] This could ultimately lead to the de-
velopment of post-operative cardiac tamponade, defined
by pericardial fluid accumulation under pressure, caus-
ing diminished cardiac filling and hemodynamic inst-
ability.

Post-operative cardiac tamponade is life threatening
and requires a high index of suspicion for diagnosis and
requires prompt intervention.[3] The incidence of post-
operative cardiac tamponade has been reported to ra-
nge from 0.1% to 6% and can occur as late as two weeks
to six months following surgery.[5] Leiva, et al.[3] report
a mortality rate as high as 11% in these patients. Post-op-
erative cardiac tamponade often requires surgical re-
intervention, which was shown to be associated with a
50% in-hospital mortality in another study.[6]

Cardiac tamponade can be diagnosed clinically, al-
ong with the aid of non-invasive testing such as electro-
cardiogram, echocardiography (ECHO) and CT. Two-
dimensional ECHO remains the standard imaging of
choice for diagnosis.[7] There are various features of ca-
rdiac tamponade on two-dimensional ECHO, some of
which include right atrial collapse in late diastole, right
ventricular wall collapses in early diastole and a dilated
inferior vena cava with no inspiratory collapse. Post-op-
erative tamponade has been reported to have distinct-
ive findings on ECHO when compared to other causes
of tamponade, which include smaller, posteriorly locula-
ted pericardial effusions with left ventricular posterior wa-
ll motion abnormality and left ventricular diastolic colla-
pse.[8,9] The utility of ECHOs in the early diagnosis of car-
diac tamponade cannot be overemphasized. It has been su-
ggested that the implementation of a routine ECHO pro-
tocol in the weeks following open heart surgery could lead
to prompt recognition of cardiac tamponade, thereby de-
creasing morbidity and mortality.[3] Nevertheless, the use
of CT imaging for prompt diagnosis can be a reliable and
rapid alternative pending ECHO, as was done in our pat-
ient, or a supplement to ECHO when additional imag-

 

Figure 1    CTA chest with the propagation of the type A aortic dissec-
tion into the innominate artery (A); CTA image redemonstrates the
propagation of the dissection into the innominate artery and into the
right common carotid artery (B, red arrow); axial CTA further distal
propagation  of  the  dissection  through  the  right  subclavian  artery
(C,  yellow  arrow);  CTA  image  redemonstrates  the  involvement  of
the right subclavian artery (D, yellow arrow); CTA images reveal per-
icardial hematomas (red arrows/red solid line) with severe extrinsic
compression of  the unopacified right  atrium (green arrows).  There
is additional moderate compression of the inferior vena cava at the
inferior  vena  cava-right  atrium  junction  (purple  triangle).  Additi-
onally, a large superior mediastinal fluid collection with internal lo-
cules of air can be seen causing severe compression of the right atr-
ium (E & F); and at the time of the patient’s second presentation, a la-
rger pericardial hematoma is seen (red-dotted arrow/red-dotted line)
with increased density (40 Hounsfield units) when compared to prior,
indicative of acute hemorrhagic products. There is worsening mass ef-
fect and compression on the unopacified right atrium (green-dotted
arrows) and worsening severe compression of the inferior vena cava
at the inferior vena cava-right atrium junction (purple-dotted triangle)
(G & H). CTA: CT angiography.
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ing is necessary.[6] Notable features of cardiac tamponade
on CT include pericardial effusion with compression of
the heart chambers, superior and inferior vena cavae and
bowing of the interventricular septum.

Cardiac tamponade is an emergency and is usually ma-
naged with urgent pericardiocentesis. However, post-op-
erative tamponade following open heart surgery, parti-
cularly when caused by a mediastinal hematoma, should
be treated as a surgical emergency by mediastinal deco-
mpression and open exploration if necessary.[10] Mediasti-
nal drainage in these cases have been shown to be ineff-
ective for long term management.[10]

The development of a mediastinal hematoma after
open heart surgery carries significant morbidity and mo-
rtality. Post-operative use of anticoagulation and recre-
ational cocaine significantly increases the risk of hem-
atoma formation. Additionally, while a relationship bet-
ween cocaine and anticoagulant use has not been clea-
rly established, cocaine-induced arterial thrombosis is
a reported adverse effect that may imply an antagonistic
effect between the two.[11] A high index of suspicion is wa-
rranted for early diagnosis as unrecognized development
of cardiac tamponade carries a significantly increased risk
of mortality.
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Figure 2    Echocardiogram with the parasternal short axis view (A) illustrating the hematoma compressing the RA, and (B & C) im-
age adds the perspective of the size of the hematoma with significant compression of the RA. H: hematoma; LA: left atrium; LV: left vent-
ricle; MAV: mechanical aortic valve; RA: right atrium; RV: right ventricle; TV: tricuspid valve.
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