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a  b  s  t  r  a  c  t

A  57-year-old  male  underwent  mechanical  mitral  valve  replacement  for severe  mitral  regurgitation  of  a
prolapsed myxomatous  mitral  valve.  The  patient’s  post-operative  recovery  period  was  uneventful  until
the eighth  day  when  he decompensated  into  pulseless  electrical  activity  arrest.  A  bedside  transthoracic
echocardiogram  revealed  a large,  smooth-edged  mass  nearly  obliterating  the  right  atrial  cavity.  Color
Doppler  demonstrated  flow  within  the right  atrium  around  the  mass.  After  computed  tomography  scan
showed  that  an  intrapericardial  hematoma  was extrinsically  compressing  the  right  atrium,  the patient
underwent  emergent  mediastinal  exploration  with  evacuation  of  700  ml  of  coagulated  blood.  The  patient
ost-operative hematoma
ntrapericardial hematoma
ardiac surgery

made a  full  recovery.
<Learning objective:  Loculated  intrapericardial  hematoma  is  an  infrequently  encountered  but  serious
complication  of cardiac  surgery  that  may  lead  to life-threatening  cardiac  tamponade.  When  clinically  sus-
pected,  computed  tomographic  imaging  or transesophageal  echocardiography  may  be  useful  to confirm

ally  s
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diagnosis.  Hemodynamic
evacuation.>
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A 57-year-old male presented to our institution with new-onset
yspnea and orthopnea. Transthoracic echocardiography revealed
evere mitral regurgitation secondary to flail leaflet of a prolapsed
yxomatous mitral valve (MV). After medical stabilization, he

nderwent successful MV  replacement with a mechanical pros-
hesis. Closure was complicated by minor localized bleeding due
o tissue friability, but hemostasis was achieved without signif-
cant difficulty. His initial post-operative course was uneventful
nd therapeutic anti-coagulation was achieved on coumadin with
nternational normalized ratio staying in boundaries of therapeutic
ange.

On the 8th day of recovery, the patient began complaining of
hortness of breath. His respiratory rate was 23 breaths/min with

n SpO2 of 92% on room air. Telemetry revealed new onset atrial
brillation with rapid ventricular response of 130 bpm. His blood
ressure at that time was 110/68 mmHg  when taken manually from
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ignificant  intrapericardial  hematoma  should  be treated  by  urgent  surgical
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the right arm in a seating position. Anterior–posterior chest X-ray
was unremarkable. Eight hours later, the patient’s condition dete-
riorated with his SpO2 lowering to 83% and his blood pressure then
at 80/45 mmHg. He subsequently went into pulseless electrical
activity arrest. Electromechanical association was restored follow-
ing intubation, however his systolic blood pressure plummeted to
54 mmHg  soon afterward necessitating initiation of ionotropic and
vasopressor support to maintain adequate tissue perfusion. Phys-
ical examination revealed intact sternal incision site, clear lung
fields, normal valvular click, and mild jugular venous distension.
The remaining cardiac examination was unremarkable. Of note, his
serum hemoglobin level was  8.6 g/dl compared to 12.1 g/dl prior to
surgery.

A repeat chest X-ray showed prominent widening of the right
heart border and mediastinum not evident on previous chest X-ray.
A bedside transthoracic echocardiogram revealed a large, smooth-
edged mass nearly obliterating the right atrial cavity (Fig. 1A and B).
Color Doppler demonstrated flow within the right atrium around
the mass (Fig. 1C) and 2D imaging revealed motion independent
of the walls of the heart suggestive of location outside of the
right atrium. A computed tomography scan excluded intracavitary

thrombus and confirmed that an intrapericardial hematoma (atten-
uation value of 60 Hounsfield Units) was extrinsically compressing
the right atrium and leading to hemodynamic embarrassment
from compromised ventricular filling (Fig. 2A–C). Additionally,

vier Ltd. All rights reserved.
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Fig. 1. Transthoracic echocardiogram. Parasternal short-axis view (A) and 4-chamber apical view. (B) Demonstrate presence of a large hematoma obliterating the RA cavity
(white  and black arrows). Addition of Color Doppler (C) shows flow in the RA (white arrow) around the hematoma suggesting extrinsic compression. RA, right atrium; RV,
right  ventricle; LA, left atrium; LV, left ventricle; AV, aortic valve; TV, tricuspid valve; Hem, hematoma.

Fig. 2. Computed tomography. Axial view (A) shows hematoma within the boundaries of the pericardium (white arrows). The hematoma is large enough to distort the RA
cavity  (black arrowhead). Coronal view (B) demonstrates unloculated pericardial effusion (black arrowhead) not detected initially by transthoracic echocardiography. In this
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oronal view (C) reflux of contrast down the inferior vena cava (white arrowhead) to
ressure. RA, right atrium; RV, right ventricle; LA, left atrium; LV, left ventricle; Ao, 

ein.

here was unloculated pericardial hemorrhage that was missed on
ransthoracic echocardiography (Fig. 2A). The patient underwent
mergent mediastinal exploration with removal of a total of 700 ml
f coagulated blood from the pericardial space. Two  days later a
epeat echocardiogram demonstrated return of normal right atrial
imensions and ventricular filling. The patient made a full recovery.

iscussion

Post-operative pericardial effusion and mediastinal bleeding are
ommon sequelae of open heart surgery. In a study of 122 patients,
4% went on to develop post-operative effusions; however only one
ase progressed to hemodynamically significant effusion requir-
ng intervention [1]. Excessive mediastinal bleeding warranting
xploration has not been shown to be related to pre-operative
oagulation study levels, use of aspirin or warfarin, total bypass
ime, or number of vessels bypassed [2]. While infrequent, loculated
ematoma may  form in the pericardial space and lead to region-
lized, yet life-threatening tamponade from extrinsic compression
f one or more cardiac chambers.

Post-operative hemorrhage can be missed if outside the planes
isualized during routine transthoracic echocardiography or if
chodense, coagulated blood in the pericardial space is not dis-

inguishable from surrounding tissue [3]. When clinical suspicion
emains high, computed tomography is useful to confirm presence
f hematoma and to identify location and size [4,5]. We  postu-
ate that continued localized bleeding after surgery due to tissue

[

 of the hepatic veins (black arrow) is seen, suggestive of severely elevated RA filling
 PE, pericardial effusion; PA, pulmonary artery; IVC, inferior vena cava; HV, hepatic

friability of the myocardium was the cause of intrapericardial
hematoma accumulation in this case. Bleeding in this space likely
became hemodynamically apparent once the patient went into
atrial fibrillation and lost a significant portion of ventricular filling
by the atria. Rapid recognition of expanding hematoma on sur-
face echocardiography and confirmation of extracardiac location
resulted in timely, life-saving intervention.
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