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Background

Pericardial hematoma is a relatively rare disorder that could 
be caused by several conditions, including after cardiac sur-
gery. Pericardial hematoma could regress spontaneously or 
progress into a larger mass which could give rise to compres-
sion syndrome.1 Only a few recorded cases of pericardial 
hematoma exist. To our knowledge, this is the rare case report 
describing superior vena cava syndrome (SVCS) caused by 
expanding pericardial hematoma after cardiac surgery.

Case presentation

A 25-year-old asymptomatic woman was sent to echo lab for 
routine echocardiography evaluation before discharge. She 
underwent surgical atrial septal defect (ASD) closure with 
median sternotomy approach 5 days ago. Her vital signs 
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Abstract
Superior vena cava syndrome is a life-threatening condition. Typically, the clinical presentations are gradual; hence, the 
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and appearance of the collateral vessel. The patient was diagnosed with superior vena cava syndrome and sent for surgical 
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were stable, with unremarkable physical findings. An 
echocardiogram showed normal chambers and functions; an 
ASD patch was visualized with no residual ASD shunt. An 
echo-lucent mass (2.9 × 1.9 cm2), suggestive hematoma, was 
visualized at the pericardial space near the right atrium (RA) 
(Figure 1(a)). It was mildly compressing the RA, but no 
abnormalities on intracardiac hemodynamic were observed. 
The patient was sent for cardiac computed tomography (CT) 
scan to confirm the diagnosis; CT scan showed distinct 
hematoma without any sign of compression of cardiac struc-
tures (Figure 2(a)). Considering that the patient was asymp-
tomatic and hemodynamically stable, she was discharged 
from the hospital and planned for monthly follow-up.

In the following few months, the patient came to the out-
patient clinic monthly. She was asymptomatic and hemody-
namically stable, with no remarkable physical findings. She 
was also sent to the echo lab for monthly evaluation. An 
echocardiogram revealed the hematoma was expanding and 
slightly compressing the RA (Figure 1(b) and (c)), with no 

intracardiac hemodynamic abnormalities. The patient was 
informed about her condition. Although stable, we suggested 
her to undergo hematoma evacuation due to fear that expand-
ing hematoma will deteriorate her hemodynamic, but she 
refused and was discharged by her consent.

Three months later, the patient came to the outpatient 
clinic complaining of shortness of breath during daily activi-
ties, headaches, and coughs. On physical examination, the 
blood pressure was 110/70 mm Hg, heart rate 80×/min, res-
piratory rate 20×/min. Her physical examination showed 
increased jugular vein pressure with positive hepatojugular 
reflux. The cardiac examination showed cardiomegaly with-
out muffled heart sound. The electrocardiography showed 
sinus rhythm, incomplete right bundle branch block, and the 
chest x-ray showed cardiomegaly without lung edema. The 
laboratory results were within normal limits. An echocardio-
gram revealed normal intracardiac hemodynamic without a 
sign of tamponade. Taking these findings into account, we 
suspected great vessel compression.

Figure 1. Follow-up echocardiography. Echocardiography 1 week after surgery showed normal all chambers, normal left ventricles 
(LV) systolic function with normal kinetic at rest, normal diastolic function, mild mitral regurgitation (MR), low probability of pulmonary 
hypertension (PH), mild tricuspid regurgitation (TR), reduced right ventricle (RV) contractility, blood clot at pericardial cavity 
(2.9 × 1.9 cm2) detected at the right atrium’s free wall (a). The pericardial hematoma (arrows) was enlarged (2.5 × 3.0 cm2) (b), and 
echocardiography 3 months after surgery large pericardial hematoma (3.4 × 4.4 cm2) with dilated SVC orifice (c).

Figure 2. CT scan shows distinct hematoma (arrows) without any sign of compression of cardiac structures (a). Three months after 
surgery, expanding pericardial hematoma compressing the SVC, extending anterosuperiorly to the level of the aortic arch (b). Collateral 
vessels were also visualized (c).
Note: Asterisk showing vein compression.
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The patient was sent for a thorax CT scan, which revealed 
expanding hematoma compressed the SVC with dilation of 
the proximal vessel. Collateral vessels were also detected. 
The hematoma extended anterosuperiorly to the level of the 
aortic arch (Figure 2(b) and (c)). The patient was diagnosed 
with SVCS due to pericardial hematoma compression and 
sent for urgent surgery for evacuation. The patient then 
underwent a sternotomy, which found a large hematoma and 
hemostatic agents at the pericardium around the SVC, and 
the hematoma was successfully evacuated.

Discussion

Postoperative complications related to cardiac surgery are asso-
ciated with increased morbidity and mortality. Postoperative 
complications could be classified as early complications, 

including lethality within 30 days and delayed complications. 
Several most common post–cardiac surgery complications 
involve cardiovascular, respiratory, kidneys, and central nerv-
ous systems (Table 1).2,3

SVCS after cardiac surgery is a rare condition that has 
been described by several cases (Table 2). The most com-
mon etiology of SVCS after cardiac surgery is due to SVC 
blockage caused by intravascular thrombus. The manage-
ment of those cases is thrombolysis, balloon dilation, and 
surgical evacuation, which have good outcomes.4–6 
However, as in our case, the cause of SVCS was due to 
pericardial hematoma. Intrapericardial hematoma or throm-
bus with sufficient size may result in compression of the 
surrounding cardiac chambers or vessels. Cardiac cham-
bers compressions could cause cardiac tamponade, which 
is fatal.1

Table 1. Frequent post–cardiac surgery complications.2,3.

Cardiovascular system Respiratory system Kidney Central nervous system

Cardiac tamponade
Arterial graft occlusion
Paravalvular regurgitation
Myocardial infraction
Arrhythmia
Cardiac arrest

Postoperative respiratory failure
Acute respiratory distress 
syndrome
Hypoxemia and atelectasis
Pleural effusions
Pneumothorax
Bronchospasm

Acute kidney injury Stroke

Table 2. Literature review describing SVC syndrome after cardiac surgery.

Author Sex/age Operation/incident Diagnostic 
modality

Symptoms Disease progression Outcome

Maggiano 
et al.4

Man/70 years Coronary artery 
bypass surgery 
(CABG) and aortic 
valve replacement

Chest 
radiograph

Dyspnea Apical pericardial 
thrombus and a large 
extrapericardial blood 
clot causing obstruction 
of the SVC

Surgical evacuation, 
patient feeling well

Daniel 
et al.5

Woman/5 years Heart 
transplantation

Transesophageal 
echocardiogram

Facial swelling and 
occasional oxygen 
desaturations

Thrombus in the SVC Balloon dilatation 
of the SVC and 
thrombolysis, 
patient feeling well

 Woman/47 years Heart 
transplantation

Venography Right heart failure, 
hypoxemia

Complete occlusion 
of the SVC, with 
nonocclusive thrombus 
extending into the right 
brachiocephalic vein to 
the level of the internal 
jugular/subclavian 
confluence

Thrombolysis, 
patient feeling well

Delgado 
et al.6

Woman/56 years Mitral valve 
replacement

Cavography Progressive edema 
of the head, neck, 
and upper limbs.

Fixed obstruction at the 
SVC

Balloon dilatation 
of the SVC, patient 
feeling well

Man/63 years Mitral valve 
replacement

Cavography Hemodynamic 
deterioration, 
edema, and cyanosis 
of the head, chest, 
and upper limbs.

Extensive venous 
thrombosis involving the 
SVC, right jugular, and 
both subclavian veins

Balloon dilatation 
of the SVC, patient 
feeling well
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The mechanism of hematoma expansion is still not clearly 
understood. Labadie et al. described those inflammatory 
reactions could cause the expanded nature of hematoma due 
to the effect of irritants on blood. Irritation releases vasoac-
tive substances and induces capsule formation, while 
repeated inflammation can result in effusion and new bleed-
ing from damaged microvessels (Figure 3).7

Clinical diagnosis of pericardial hematoma is impossible. 
Hence, imaging modalities are vital in diagnosis, such as 

echocardiography, CT scan, and cardiac magnetic resonance 
imaging (MRI). Echocardiography is the first modality that 
could detect pericardial hematoma, which also can evaluate 
intracardiac hemodynamic. CT scan and cardiac MRI are if 
further evaluation is needed.8 As in our cases, the pericardial 
hematoma was detected as an incidental finding by routine 
echocardiography after surgery. A CT scan was performed to 
evaluate the surrounding great vessel, revealing compression 
of the superior vena cava (SVC).

Figure 3. Pathomechanism of expanding cardiac hematoma and consequences of large pericardial hematoma.
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SVCS is the clinical manifestation of SVC obstruction. It 
could be caused by external compression, thrombosis, or 
invasion of the vein, which more than 90% is secondary to 
malignancy.9 Critical signs and symptoms in life-threatening 
SVC syndrome include headaches caused by cerebral edema, 
cough, and stridor caused by laryngeal edema and potential 
airway obstruction, or hemodynamic disturbances leading to 
syncope and hypotension.10 Our patient has a headache, 
dyspnea, and cough, which also supported imaging findings 
of SVCS. Hence, we suggested to undergo surgical evacua-
tion. Surgery enables inspection, identification, and correc-
tion of a responsible lesion or site to prevent a recurrence.1

Conclusion

Physicians should evaluate pericardial hematoma after car-
diac surgery with meticulous attention. SVCS should be con-
sidered in the patient with deteriorating conditions. Early 
diagnosis and appropriate treatment are essential in manag-
ing this condition.
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