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The clinical manifestation of pericardial disease is similar to that of coronary artery disease and
aortic disease. Therefore, a timely and accurate diagnosis is necessary. The pericardium is a
2-layered membrane that envelops the heart and great vessels, and there are numerous ana-
tomic variations and pathologic conditions. Large or unusually located pericardial recesses can
be easily mistaken for abnormal findings. Additionally, primary pericardial diseases resulting
from infections, tumors, and injuries are possible; further, diseases can quickly spread along the
pericardium. Echocardiography is generally the first imaging tool used to evaluate the pericardi-
um. However, it has limited windows and poor resolution. Besides, the evaluation of postoper-
ative echocardiography is sometimes limited. Currently, CT and MR imaging are useful for eval-
uating pericardial diseases. Detailed knowledge of the pericardium is important for interpreting
the images and clinical results.
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Fig. 1. Imaging of normal pericardium.
A-C. The pericardium (arrows) is thicker on a 3-mm slice thickness (A) compared to a 1-mm slice thickness (B) on CT. The right pericardial fat is
more abundant on the right side than on the left. MRI (C) shows a dark signal rim of the pericardium.
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Fig. 2. Transverse sinus, oblique sinus, and recesses of the pericardium.

Transverse sinus: 1. anterior portion of the superior aortic recess, 2. posterior portion of the superior aortic
recess, 3. inferior aortic recess, 4. left pulmonic recess, 5. right pulmonic recess. Oblique sinus: 6. oblique si-
nus. Pericardial sinus proper: 7. postcaval recess, 8. left pulmonary venous recess, 9. right pulmonary ve-
NOuS recess.
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Fig. 3. Large superior pericardial recess (arrows) of the pericardium in axial and coronal images.
A, B. This recess is continuous with other recesses and can be confused with pathologic lesions such as a
mediastinal mass or lymphadenopathy.
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Fig. 4. Ventricular interdependence
with constrictive pericarditis.
Changes in blood flow and ventricu-
lar septum according to the respira-
tion cycle. Interventricular septum
with pericardium constriction convex
toward the LV on inspiration and to-
ward the RV on expiration.

LA = left atrium, LV = left ventricle, RA=
right atrium, RV = right ventricle
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Thick pericardium
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Table 1. Strengths and Limitations of Echocardiography, CT,and MR

Modality Strengths Limitations
Echocardiography First line Limited acoustic window (obesity, postoperative)
Readily available, portable Narrow field of view
Low cost Operator dependent
No radiation Low signal to noise ratio
Respiro-phasic assessment Limited tissue characterization
CT Improved anatomic delineation Radiation
Extracardiac disease lodinated contrast
Preoperative planning Functional?
Pericardial calcifications Imaging acquisition affected by arrhythmias and ectopy
Fast: a few seconds Breath-hold
Hemodynamically stable
MR Improved anatomic delineation High cost
Superior tissue characterization Time consuming
Ability to assess for pericardial inflammation Calcification not well seen
Functional Gadolinium contrast: contraindication in renal impairment

Hemodynamically stable
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Table 2. Comparison of Imaging Modalities in the Evaluation of Pericardium

Echocardiography CcT MR
Pericardial effusion Good Excellent Excellent
Pericardium thickening Poor to moderate Excellent Excellent
Pericardial inflammation & mass Poor to moderate Good Excellent
Pericardium calcification Good Excellent Poor
Ventricular interdependence Excellent Poor to moderate Excellent

Fig. 5. Usability of PET-CT in evaluating tumor invasion into the pericardium.

A, B. Invasion of the pericardium by thymic carcinoma (arrows) is strongly suggested in the CT scan (A), but
there is no definite increased uptake of the pericardium in the PET-CT (B). No tumor invasion is observed
during surgery.
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Fig. 6. Pericardial effusion with tuberculosis.
A. Chest radiograph shows a leather water bag-shaped heart contour with enlarging contour on both sides.
B. CT axial image shows a large pericardial effusion with septation (arrow).

Fig. 7. Hemopericardium.
A, B. High-density hemopericardium (arrows) is seen around the heart and aorta in axial and coronal images.
Aorta dissection (arrowhead) is also seen and might be the cause of hemopericardium.
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B. A relatively narrow coronary sinus (arrow) and metastasis of the pericardium (arrowhead) are seen. Com-

pression of the right ventricle and narrow coronary sinus are a sign of cardiac tamponade.

A.Thereis a large pericardial effusion, which is compressing the right ventricle (arrow).

Fig. 8. Cardiac tamponade.
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Fig. 10. Constrictive pericarditis with pericardial calcifications.
A. Chest radiograph shows thin curvilinear calcification (arrow) along the inferior border of the heart shadow with pleural effusion.
B, C. CT images show thick pericardium with calcifications (arrows), enlarged atria, and tubular ventricles.

Fig. 11. Transient fluorodeoxyglucose-PET uptake in constrictive pericarditis.
A, B. Strong uptake of the pericardium (arrows) is seen in the initial study (A), and this uptake disappears
after appropriate medical treatment (B) (Courtesy of Sung-A Chang, Samsung Medical Center).
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Fig. 12. Epicardial fat pad necrosis.
A, B. Axial (A) and oblique (B) chest CT images show a fat attenuation mass with internal stranding in the

epicardial fat pad (arrows).

Fig. 13. Pericardial cyst.
A, B. Bulging contour (arrowhead) of the right cardiac border in the chest radiograph (A) and a well-defined homogenous cyst (arrows) along

the right side of the heart in the axial and coronal CT images (B and C).
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Fig. 14. Pericardial metastasis.
A, B. Lung cancer (arrowhead) and pericardial metastasis (arrow) in the axial images of the chest CT are
seen with high-density pericardial effusion.
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Supplementary Video Legend
Video 1. Septal bouncing due to this paradoxical septal motion of the interventricular septum is ob-
served.

Supplementary Materials
The online-only Data Supplement is available with this article at http://dx.doi.org/10.3348/
jksr.2020.81.2.337.
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