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The pericardium can be affected 
by infectious or inflammatory 
processes causing pericarditis; 

accumulation of excess fluid, causing 
tamponade, thickening and scarring of 
the layers leading to constriction; pri-
mary and metastatic neoplasms, and 
congenital processes that can be mis-
taken for masses or predispose to acute 
cardiac decompensation. In most cases, 
clinical examination and echocar-
diography are sufficient for diagnosis 
and management. However, subtle or 
overlapping clinical presentations and 
limited echocardiographic windows 
can occasionally lead to diagnostic un-
certainty. Cardiac magnetic resonance 
(CMR) imaging has emerged as a pow-
erful tool in the evaluation of pericardial 
disease. This article focuses on the MR 
characteristics of the most commonly 
encountered pericardial diseases and 
the adjunct role CMR can play in pa-
tient evaluation and management.	

Normal CMR appearance of the 
pericardium

The pericardium envelopes the heart 
and provides a relatively frictionless en-
vironment for cardiac contraction and 
an impediment to contiguous spread of 
infection or disease to the myocardium. 
The pericardium consists of a thick, fi-
brous parietal layer and a thinner vis-
ceral layer, the latter of which closely 
approximates the epicardial fat and—
under normal circumstances—is too 
thin to be routinely visualized at CMR. 
The pericardium typically contains less 
than 50 mL of normal serous fluid, most 
of which resides in various pericardial 
recesses and the oblique and transverse 
pericardial sinuses which are formed 

by reflections of the serous pericardial 
layer.1 The normal pericardial thick-
ness is approximately 2 mm, although a 
thickness of up to 4 mm is not necessar-
ily abnormal.2 

Normal pericardium shows low signal 
intensity on all pulse sequences. Owing 
to its contrast with the surrounding fat, 
the pericardium is best delineated ante-
rior to the right ventricle. Pericardium in-
feroposterior to the left ventricle is often 
poorly visualized due to the paucity of 
adjacent fat. In addition, pericardial vis-
ibility is better on caudal sections of the 
heart because the pericardium is thicker 
in this region due to its insertion onto the 
diaphragm. Normal serous pericardial 
fluid will demonstrate high signal inten-
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sity on cine steady state free precession 
(SSFP) sequences. Thus, physiological 
pericardial fluid can be readily distin-
guished from thickened pericardium 
by means of cine acquisitions. On T2-
weighted black-blood sequences, normal 
pericardial fluid is expected to have high 
signal intensity, but its cardiac related 
non-laminar motion may change the 
signal intensity with this artifact more  
pronounced in small versus large peri-
cardial effusions. In general, fat sup-
pression sequences limit the ability to 
distinguish between pericardium and 
pericardial fluid. 

Acute pericarditis and pericardial 
tamponade

Many, but not all, patients with acute 
pericarditis will present with acute 
onset of chest pain that is characteristi-
cally positional in nature, being relieved 
when sitting up or leaning forward, 
and is often preceded by a viral-like 
prodrome. ST segment elevations can 
mimic acute myocardial infarction, 
leading some patients to undergo cath-
eter angiography. On physical exami-
nation, a pericardial friction rub can be 
auscultated in many patients. Echocar-
diography is the most appropriate first 

line imaging modality and may dem-
onstrate a pericardial effusion. Clini-
cal criteria for the diagnosis of acute 
pericarditis require 2 of the 4 follow-
ing findings: typical chest pain, typi-
cal EKG changes, pericardial friction  
rub and new or worsening pericardial 
effusion.3

In the U.S., most cases of acute peri-
carditis are idiopathic, with many pre-
sumed to be viral in etiology.4 Bacterial 
infections are rare and more commonly 
encountered in postoperative cardiac 
patients and immunocompromised in-
dividuals. However, worldwide and in 
underdeveloped countries, tuberculosis 
remains a common cause of pericardi-
tis. Numerous noninfectious causes are 
known as well including mediastinal ra-
diation, connective tissue diseases and 
myocardial infarction.5

At CMR, thickening of the pericar-
dium to greater than 4 mm can be seen, 
with the pericardium often best dem-
onstrated on non-fat-suppressed SE or 
turbo SE sequences, where it is low in 
signal intensity and outlined by epicar-
dial and pericardial fat. T2-weighted, 
short tau inversion recovery (STIR) se-
quences can demonstrate edema within 
and surrounding the pericardium in ad-
dition to demonstrating the amount and 
location of pericardial fluid.6 As most 
cases have transudative pericardial effu-
sions, the signal intensity of an effusion 

FIGURE 1. A 78-year-old woman presented with acute chest pain and ST segment elevations on EKG. Late-gadolinium-enhanced (LGE), four-
chamber, long axis MR sequence (A) demonstrates diffuse, smooth pericardial enhancement (arrows) compatible with the clinical diagnosis of 
acute pericarditis. A different patient with acute chest pain underwent CMR with short-tau inversion recovery (STIR) (B) and LGE (C) sequences 
in two-chamber short axis that demonstrated edema (arrows, B) along the pericardium and subepicardium of the lateral wall of the left ventricle 
and pericardial (arrows, C) and mild subepicardial myocardial (arrowhead, C) enhancement, in keeping with acute myopericarditis.
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FIGURE 2. Cardiac tamponade. Cine four-chamber long axis steady-state free precession 
(SSFP) CMR sequence at the same level at end-diastole (A) and end-systole (B) demonstrate 
diastolic right atrial notching (arrow, A), a physiologic finding which when present for greater 
than one third of the cardiac cycle (end-diastole to early-systole) is highly suggestive of cardiac 
tamponade. Diastolic flattening of the right ventricular free wall (not shown) is a later finding in 
cardiac tamponade. Tamponade physiology is independent of the size of the pericardial effusion 
and more dependent on the rapidity of fluid accumulation and compliance of the pericardium.
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is low on T1-weighted sequences and 
high on T2-weighted sequences. In the 
case of hemorrhagic or suppurative ef-
fusions, the T1 signal is often increased 
and varying degrees of T2 hyperintensity 
are seen. Myocardial-nulled late gadolin-
ium enhanced (LGE) sequences nicely 
demonstrate pericardial enhancement 
(Figure 1).7  CMR can also detect asso-
ciated myocarditis (so called “myoperi-
carditis”) by the finding of edema and 
delayed enhancement in subepicardial or 
mesocardial distributions and, if present, 
can quantify any ventricular functional 
impairment. 

The accumulation of excess peri-
cardial fluid can lead to impairment of 
diastolic filling and subsequently cardiac 
output known as cardiac tamponade. 
Only a small amount of fluid is required 
in the acute setting to exceed ventricular 
diastolic pressures; however, in chronic 
pericardial effusions/inflammation the 
gradual accumulation over time allows 
for pericardial distention allowing more 
fluid to develop before tamponade oc-
curs. Whenever a pericardial effusion is 
detected at CMR, assessment for signs of 
tamponade should occur which include 
early diastolic flattening of the right ven-
tricular free wall, late diastolic and early 
systolic right atrial notching present dur-

ing greater than one third of the cardiac 
cycle, and dilatation of the superior and 
inferior vena cava (Figure 2).8, 9 

The vast majority of acute pericardi-
tis resolves with conservative manage-
ment (non-steroidal anti-inflammatory 
drugs with or without colchicine). 
Occasionally, chronic (>3 months) or 
recurrent pericarditis may develop. Pa-
tients with suppurative or tuberculous 
pericarditis are at higher risk for devel-
oping constrictive pericarditis. Patients 
with large pericardial effusions or 
cardiac tamponade undergo pericardi-
ocentesis and may require drain place-
ment or pericardial window to prevent 
recurrence.

Constrictive pericarditis
When the pericardium becomes 

thickened or fibrosed, it becomes 
less compliant and prevents adequate 
diastolic filling of the ventricles, a 
condition known as constrictive peri-
carditis (CP). In the US and most other 
developed countries, the most common 
causes are prior surgical violation of the 
pericardium, mediastinal radiation and 
the sequela of prior infectious (viral) 
pericarditis. Worldwide, tuberculous 
pericarditis has a high propensity to 
progress to CP.3

FIGURE 3. A 70-year-old man with increasing dyspnea and lower extremity swelling 2 years 
after coronary bypass surgery. Non-fat-suppressed, T2 dark blood turbo spin echo (SE) 
sequences in axial (A) and sagittal (B) planes demonstrate diffuse pericardial thickening 
(arrows) with the most thickened pericardium measuring 8mm along the anteroinferior por-
tions of the right heart. As in this case, thickening of the pericardium greater than 6 mm is 
highly specific of constrictive pericarditis in the appropriate clinical scenario. Also note the 
enlarged right atrium and leftward interventricular septal bowing (A), which are supportive 
findings of constriction as well.

FIGURE 4. A 71-year-old man presenting 
with ascites and cirrhosis. SSFP four-cham-
ber long axis CMR image (A) demonstrates 
narrowing and elongation of the ventricles 
with biatrial enlargement. Axial T2 dark 
blood turbo SE image (B) of the upper abdo-
men demonstrates marked enlargement of 
the hepatic inferior vena cava and central 
hepatic veins. These morphologic findings 
were in keeping with the patient’s diagno-
sis of chronic constrictive pericarditis and 
diffuse pericardial thickening could be seen 
circumferentially encasing the heart on a 
sagittal dark blood sequence (arrows, C).
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Due to the inherently lower intracar-
diac pressures of the right heart, the ef-
fects of pericardial constriction are first 
manifest as right heart failure with pa-
tients commonly presenting with lower 
extremity swelling, liver dysfunction, 
and dyspnea on exertion. While echo-
cardiography remains the first line eval-
uation for CP, both CT and MR have 
emerged as important adjunct imaging 
modalities to clarify both the extent and 
physiologic effects of diseased peri-
cardium. CMR also plays an important 
role in distinguishing between CP and 
restrictive cardiomyopathy, two entities 
whose signs and symptoms overlap but 
whose management strategies are quite 
different. CP is treated surgically with 

pericardial stripping, while restrictive 
disease is managed medically.

Non-fat suppressed T1 and T2 turbo 
SE sequences in multiple planes are 
useful to adequately visualize the en-
tirety of the low signal intensity peri-
cardium. Normal pericardial thickness 
is less than 2mm with greater than 
4mm of thickening considered abnor-
mal. In the appropriate clinical context, 
the finding of pericardial thickening 
greater than 4mm is suggestive of CP 
and thickening greater than 6mm in 
considered highly specific.1 (Figure 3) 
However, it is known than up to 20% 
of patients with CP will have normal 
pericardial thickness; therefore, the ab-
sence of thickening does not exclude its 

presence.4, 10 Pericardial calcification, 
unless severe, is often difficult to appre-
ciate on CMR as it causes signal loss in 
an already hypointense structure. Peri-
cardial calcification is present in less 
than 30% of cases in developed coun-
tries, is more commonly seen in cases 
due to tuberculosis, and is best evalu-
ated with CT at which time the distribu-
tion and any epicardial or myocardial 
extension can be noted.11 

Additional morphologic findings 
that can be seen in CP on CMR are bi-
atrial enlargement and narrowing and 
elongation of the ventricles (Figure 4). 
Distention of the inferior vena cava 
and hepatic veins is usually present and 
pleural effusions or ascites may be pres-
ent. Myocardial-nulled LGE sequences 
may demonstrate pericardial enhance-
ment, a finding suggesting the presence 
of on-going inflammation and the po-
tential role for immunotherapies, while 
simultaneously excluding many infiltra-
tive cardiomyopathies.12 

CMR’s advantage over CT comes 
from its ability to also provide physi-
ologic evidence supportive of CP. Cine 
SSFP sequences allow for demonstra-
tion of impaired diastolic relaxation and 
increased interventricular dependence. 
While normally the pericardium exerts 
a mild containing force that somewhat 
prevents overdistention of the cardiac 
chambers, in CP this extrinsic pressure 
is increased and most commonly trans-
mitted uniformly to all cardiac cham-
bers equalizing chamber pressures. 
Thus, any increase in volume to one 
ventricle must necessarily decrease the 
volume of the other ventricle. This in-
creased ventricular interdependence is 
manifest as septal bounce on cine SSFP 
sequences where the interventricular 
septum variably bows from right to left 
during the cardiac cycle as pressures 
in one ventricle transiently exceed the 
other (Figure 5).13 In normal circum-
stances, left ventricular pressures al-
ways exceed those on the right, and the 
septum is bowed rightward. Ventricular 
interdependence is best demonstrated 
with real time SSFP imaging in the 
short axis plane while asking the patient 

FIGURE 5. Two patients with constrictive pericarditis both presenting with hepatic dys-
function. Four-chamber long axis cine SSFP images in systole (A) and diastole (B) from a 
41-year-old man with calcific constrictive pericarditis demonstrate variable position of the 
interventricular septum during the cardiac cycle (arrows) as well as variable positions of por-
tions of the interventricular septum at the same point uring the cardiac cycle (note the position 
of the basal septum in comparison to the apical septum). This finding is referred to as septal 
bounce and is highly suggestive of constrictive physiology in the appropriate clinical setting. A 
71-year-old man with post-coronary bypass constrictive pericarditis also has findings of inter-
ventricular septum positional variability during early diastole (C) and early systole (D). In both 
cases, there is also evidence of pericardial thickening (arrowheads in B and D).

A

C

B

D



12       n        APPLIED RADIOLOGY
©

        	 www.appliedradiology.com June  2015

MRI OF PERICARDIAL DISEASES

to take slow deep inhalations and exha-
lations (Figure 6). As there is increased 
systemic venous return to the right heart 
during inhalation, there is accentuated 
inhalational flattening or leftward de-
viation of the interventricular septum, a 
finding which in the appropriate clinical 
context has been reported to have a near 
100% specificity and positive predic-
tive value.14, 15 Cine MR tag sequences 
in axial or four-chamber long axis ori-
entation with tag lines perpendicular to 
the pericardium will demonstrate bend-
ing or persistent continuity of tag lines 
in patients with pericardial adhesions or 

CP (Figure 7). Normally, tag lines be-
come discontinuous through the cardiac 
cycle as the two pericardial layers freely 
slide past one another.

The treatment of choice for CP is peri-
cardial stripping. CMR can play an im-
portant role in preoperative planning by 
determining the presence and extent of 
pericardial thickening, the presence of 
pericardial enhancement indicating the 
possibility of active inflammation, and 
long-standing myocardial effects such as 
myocardial atrophy (Figure 8).16 

An uncommon but increasingly rec-
ognized entity is effusive-constrictive 

FIGURE 6. A 60-year-old man presenting with lower extremity edema. Real-time SSFP 
sequence (A, B) in two-chamber short axis during active inhalation and exhalation demon-
strates marked interventricular septal flattening during inhalation. This is a highly specific 
finding of constrictive physiology and was concordant with echocardiographic findings and 
intracardiac pressure measurements. Absence of pericardial thickening has been reported 
in a small but significant number of patients with constrictive physiology presumably due to 
chronic fibrosis of the still normal thickness pericardium.

FIGURE 7. Grid-tagged cine CMR sequence (A, B) in constrictive pericarditis. As the pari-
etal and visceral layers of pericardium move freely past each other during normal contraction, 
CMR sequences performed with grid-tagging should demonstrate line discontinuity at the 
pericardial border. In cases of constrictive pericarditis or pericardial adhesions between the 
visceral and parietal pericardium, there is persistent continuity or bending without complete 
disruption as can be seen along the free wall of the right ventricle in this patient with constric-
tive pericarditis.

FIGURE 8. A 49-year-old woman with 
undifferentiated connective tissue disease 
presenting with progressive dyspnea and 
fatigue. SSFP two-chamber short axis 
image (A) demonstrates diffuse pericardial 
thickening which was in keeping with the 
eventual diagnosis of constrictive pericar-
ditis. Phase-contrast LGE four-chamber 
sequence (B, C) demonstrates diffuse, 
uniform pericardial enhancement (arrows) 
which in combination with the pericar-
dial effusion suggests on-going or active 
inflammation. The presence of pericardial 
enhancement may suggest a role for medi-
cal treatment instead of immediate pericar-
dial stripping.
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pericarditis (ECP). In this disease, there 
are overlapping features of cardiac 
tamponade and constriction, the lat-
ter chiefly due to inflammation and fi-
brosis of the visceral pericardium. The 
disease has been defined by the lack of 
normalization of right atrial pressures 
after pericardiocentesis.17 Thus, the pa-
tient may have symptoms in keeping 
with tamponade only to have constric-
tive effects become more prominent 
after pericardial fluid removal (Figure 
9). While many patients may be treated 
with steroids, most require pericardiec-
tomy which is more difficult given the 
visceral predominate disease.

Pericardial neoplasms
In the adult, the majority of pericar-

dial neoplasms are malignant with the 
vast majority owing to metastatic dis-
ease. In autopsy series of patients dying 
from cancer, 10-20% have pericardial 
metastases. 15 Metastatic involvement 
can occur by direct spread, hematog-
enous or lymphatic dissemination with 
lung, breast, lymphoma and melanoma 
among the most common culprits (Fig-
ure 10).18 Angiosarcomas arising from 
the right atrium have a propensity to 
quickly and dramatically invade the 
pericardial space (Figure 11). Primary 
pericardial neoplasms are very rare and 

FIGURE 9. A 64-year-old woman with rheumatoid arthritis presenting with dyspnea on 
exertion and leg swelling. CT images (A, B) demonstrate a large pericardial effusion locu-
lated anteriorly causing flattening of the right ventricular free wall and notching of the right 
atrium (arrows, A). Impaired diastolic filling is evidenced by reflux of contrast into a dilated 
inferior vena cava and hepatic veins (arrows, B). These findings of cardiac tamponade were 
confirmed at echocardiography, and the patient underwent pericardiocentesis. Despite the 
intervention, the patient’s right atrial pressures remained elevated and she continued to be 
symptomatic. SSFP CMR sequences in four-chamber long axis demonstrate diffuse pericar-
dial thickening (arrow, C), a persistent small to moderate pericardial effusion, biatrial enlarge-
ment, and bowing of the basal portion of the interventricular septum (arrow, D). The findings at 
CMR are in keeping with constrictive physiology. This combination of cardiac tamponade and 
constrictive physiology is known as effusive-constrictive pericarditis.

FIGURE 10. Pericardial metastases. Coro-
nal T2-weighted MR sequence demon-
strates a heterogeneous, predominately 
T2 hyperintense mass (arrow, A) invading 
the pericardium by local extension and dis-
placing the heart superiorly in this patient 
with recurrent gastric cancer. In a different 
patient with adenocarcinoma of unknown 
primary, dynamic T1-weighted post-contrast 
images in arterial (B) and delayed venous 
(C) phases demonstrate diffuse pericardial 
enhancement interrupted by subtle nodular-
ity (arrows, C) that projects into the epicar-
dial fat. Note that the pericardial nodularity 
and enhancement is better appreciated on 
the venous phase image, a finding typical of 
the relatively avascular pericardium.
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in the adult are commonly malignant. 
Malignant mesothelioma is reported to 
be the most common primary pericar-
dial malignancy with sarcomas and ma-
lignant teratomas among other very rare 
tumors (Figure 12).5, 19 Benign lesions 
such as hemangiomas, fibromas, and li-
pomas are also very rare. Occasionally, 
prominent epicardial fat or epicardial 
hematoma is mistaken at echocardiog-
raphy for a pericardial mass. 

Pericardial neoplasms very com-
monly manifest with large, often hem-
orrhagic, pericardial effusions where 

the fluid component is much greater 
than the soft tissue component. Peri-
cardial fluid may be variable in signal 
intensity depending on the degree and 
presence of hemorrhage. At CMR, 
pericardial masses are often intermedi-
ate in signal intensity on T1-weighted 
sequences and hyperintense on T2-
weighted sequences unless extensively 
hemorrhagic. While not a steadfast rule, 
most pericardial neoplasms result in 
soft tissue nodularity or discontinuous 
pericardial thickening, frequently with 
soft tissue nodules appearing to extend 

into the epicardial fat, while infectious 
and inflammatory conditions more typi-
cally cause smooth, continuous pericar-
dial enhancement. Due to the relatively 
avascular nature of the pericardium, 
neoplastic involvement may be more 
apparent, especially in the setting of a 
significant pericardial effusion, on more 
delayed-phase, postcontrast images.20 
With the exception of fat containing le-
sions such as lipomas, liposarcomas or 
teratomas, the majority of pericardial 
neoplasms cannot reliably be differ-
entiated by tissue characterization on 

FIGURE 11. A 29-year-old man presenting with chest pain and abnormal chest CT. SSFP CMR sequences in four-chamber long axis (A) and 
two-chamber short axis (B) demonstrated a large mass arising from the free wall of the right atrium (arrows, A and B) near the atrioventricular 
groove and invading the pericardium (arrowhead, A). Dynamic fat-suppressed, T1-weighted axial image (C) demonstrates enhancement of the 
mass as well as enhancement of the thickened pericardium (arrowheads) which proved to be a right atrial angiosarcoma with pericardial inva-
sion at biopsy.

FIGURE 12. Primary pericardial malignancy. A 51-year-old woman presented with fatigue and chest pain and on a fat-suppressed T1-weighted 
post-contrast CMR was found to have an enhancing, soft-tissue mass (arrows, A) infiltrating throughout the pericardial space and recesses. On 
pericardial biopsy, this was proven to be an epithelioid mesothelioma primary to the pericardium in this patient with no history of asbestos expo-
sure. Two-chamber short axis SSFP (A) and LGE (B) images in a different patient who had undergone radiation for a gastroesophageal junc-
tion malignancy several years prior demonstrate two large soft tissue masses (arrows, B and C) centered in the pericardial space and exerting 
mass effect on the right and left ventricle. Extensive areas of non-enhancing central necrosis are seen post-contrast administration (C) and after 
biopsy the patient was diagnosed with a primary pericardial spindle cell sarcoma. 
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FIGURE 14. Partial congenital absence of the pericardium. A 26-year-old woman with an abnormal radiograph underwent a CMR exam which 
demonstrated abnormal leftward deviation of the heart (A) and interposition of the left lung between the aorta and pulmonary artery in aorticopul-
monary window (arrow, B) on SSFP axial sequences in keeping with congenital absence of the left pericardium. A different patient (C) is noted 
to have abrupt termination of the pericardium in the region of the apex (arrows) with herniation of the right and left ventricular apices through the 
partial pericardial defect.

FIGURE 13. A 65-year-old man with prostate cancer presenting for evaluation of an abnormal finding on chest radiograph. Axial non- 
fat suppressed T2-weighted (A), STIR (B) and post-contrast subtraction (C) images demonstrate a lobulated, markedly T2 hyperintense, 
cystic mass (arrows) adjacent to the right atrium near the right cardiophrenic angle that has no enhancement. The findings are diagnostic of 
a pericardial cyst.

CMR; rather the benefit of CMR lies 
in accurate localization of lesions and 
identification of invasion of the pericar-
dium and/or myocardium. Whenever 
pericardial masses are encountered, the 
amount of pericardial effusion and any 
evidence of tamponade effect should 
be reported. In most cases, diagnosis is 
established by simultaneous pericar-
diocentesis and pericardial window to 
protect against future development of 
tamponade.

Congenital anomalies
Pericardial cyst is the most common 

benign pericardial mass and arises dur-
ing development as an encapsulated 
cyst separate and isolated from the 
pericardial space. They occur most 

commonly in the right greater than left 
cardiophrenic angles and rarely in the 
anterior mediastinum.21 Since the vast 
majority are asymptomatic, they are 
most commonly discovered incidentally 
on studies performed for other reasons 
or mistaken for mediastinal or pulmo-
nary masses on chest radiography. 

CMR readily demonstrates the cys-
tic nature of these lesions, which have 
imperceptible walls, T1 hypointensity, 
T2 hyperintensity and no enhancement 
on post-contrast imaging (Figure 13). 
Sometimes due to more proteinaceous 
composition of the cyst fluid the density 
can mimic soft tissue attenuation on CT 
and raise the T1 signal on CMR; how-
ever, STIR and more heavily weighted 
T2 sequences will demonstrate the  

lesion to be cystic with high signal in-
tensity. Rarely, pericardial cysts may 
become superinfected which can cause 
heterogeneous T1 and T2 signal charac-
teristics, and occasionally they can exert 
mass effect on adjacent cardiac cham-
bers. While pericardial cysts can grow 
slowly over time, rapid temporal or po-
sitional change in size should raise the 
question of pericardial diverticulum or 
loculated pericardial effusion in the set-
ting of adhesions.1, 20

Partial or complete absence of the 
pericardium is another rare congenital 
anomaly that is often incidentally de-
tected. Partial absence is more common 
on the left than right and depending on 
the size of the defect can predispose to 
herniation of cardiac chambers impairing 
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their function and/or causing ischemic 
necrosis or result in compression of the 
epicardial coronary arteries.15 Complete 
absence is more rarely encountered and 
is considered benign. 

On CMR, the pericardium itself 
along the left heart is often difficult to 
visualize given the paucity of epicar-
dial and pericardial fat in these regions. 
Therefore, secondary evidence of par-
tial absence of the left pericardium is 
key in confirming the diagnosis such as 
excessive leftward deviation of the car-
diac apex and lung interposed between 
the heart and diaphragm as well as lung 
extending between the aorta and pul-
monary artery in the aorticopulmonary 
window, a finding considered pathog-
nomonic for this condition (Figure 
14).22 Cine SSFP sequences can show 
focal restriction of chamber motion at 
the site of the defect or reveal exces-
sive motion of the left ventricular apex 
which is normally relatively stationary 
given the pericardial anchoring to the 
diaphragm. In the setting of chamber or 
coronary compromise, surgical correc-
tion may be undertaken.

Conclusion
Diseases and disorders of the peri-

cardium can have significant clinical 
implications. While echocardiography 
is the first line approach in evaluation, 

CMR can play an important adjunct 
role when there is clinical uncertainty 
or a need for more comprehensive ana-
tomic and physiologic evaluation. 
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