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Objective: Although there has been an increasing interest in
diagnosing cardiac and pericardial diseases using electrocardiogram-gated cardiac computed tomography (CT), radiologists
tend to neglect or overlook many incidentally detected
abnormalities on conventional, nongated chest CT. The
objective of this study is to describe the imaging appearance
and clinical signiﬁcance of such cardiac or pericardial diseases.
Conclusions: Recognition and detection of various cardiac and
pericardial abnormalities on chest CT as the evaluation of
noncardiac disease is important for its early diagnosis and
proper management.
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A

dvances in computed tomography (CT) and magnetic
resonance imaging have brought renewed interest to
the ﬁeld of cardiac imaging, and radiologists are realizing
that they have created new opportunities for the early
diagnosis of various diseases. In particular, CT imaging
of the heart is aﬀected as recently developed multidetector
row CT provides high-quality, motion-free images of the
heart. However, as routine chest CT is obtained without
electrocardiogram-gating, interpretation of the images
focusing on pulmonary disease still may result in
ignorance or neglect of many cardiac and pericardial
abnormalities. Detection of cardiac and pericardial
diseases on routine chest CT is important because occult
cardiac disease alters a patient’s clinical course and
outcome. This article reviews the cardiac and pericardial
abnormalities detected incidentally on routine chest CT.

ISCHEMIC HEART DISEASE
Ischemic heart disease is most commonly caused by
atherosclerotic coronary artery obstruction. The process
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of an acute myocardial infarction results in a series of
changes in the left ventricular (LV) myocardium, characterized by acute ischemia, myocardial death, and
chronic remodeling.1 Although early studies performed
on conventional, single-slice, whole-body CT scanners,
demonstrated that acute myocardial infarction could be
identiﬁed as a region of lower attenuation than normal
enhanced myocardium, diagnostic accuracy using the
conventional CT is very low in diagnosing the acute
myocardial events as the cause of acute chest pain.
However, incidental detection of coronary calciﬁcation
identiﬁes individuals at risk for acute coronary events.2,3
Coronary artery calciﬁcation correlates highly with
plaque burden but its relationship to plaque instability
is low (Fig. 1). A mild degree of calciﬁcation characterizes
patients with acute coronary events, whereas diﬀused
high-attenuation calciﬁc plaques are associated with
chronic coronary events.4
LV myocardial aneurysms are relatively common
sequelae of transmural myocardial infarction. Focal
aneurysmal dilatation of a portion of the ventricular wall
is found in 8% to 12% of patients who sustain an acute
myocardial infarction. True aneurysms are deﬁned as
areas of thinned myocardium, which are dyskinetic and
involve the full thickness of the wall. On the other hand,
pseudoaneurysms are a result of rupture of the ventricular
free wall, contained by overlying adherent pericardium.5
They typically have a neck narrower than the diameter of
the aneurysm and are more often located in the posterior
and lateral wall segments, in contrast to true aneurysms,
which are more often seen in the anterior wall and apex,
and have a wide neck (Fig. 2). More importantly,
pseudoaneurysms have a higher risk of rupture and thus,
a surgical approach for its management is often undertaken. Whether seeming as focal or global contour
abnormalities, LV aneurysms could have curvilinear
myocardial calciﬁcation (Fig. 2) and subendocardial fatty
replacement (Fig. 3) in area of true aneusysm6 or
curvilinear dark line indicating ﬁbrosis or fatty metaplasia.7 Myocardial calciﬁcation is a reliable sign of previous
myocardial infarction. Septal involvement and regional
myocardial thinning help to diﬀerentiate these lesions
from those of calciﬁc pericarditis.8
Occasionally, mural thrombus is seen as ﬁlling
defect within the ventricular cavity subjacent to areas of
myocardial thinning or dyskynesia.9 Thrombus may have
the same appearance (intracavitary ﬁlling defects) as
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FIGURE 1. Coronary artery calcification in a 78-year-old
woman with abdominal aortic aneurysm. Extensive calcifications are noted in the left coronary artery tree (arrows).
Atherosclerotic calcification is also seen along the aortic wall.
(LM, left main coronary artery; LAD, left anterior descending
artery; LCx, left circumflex artery; RI, ramus intermedius; D1,
first diagonal branch).

papillary muscle. However, papillary muscles enhance
with contrast administration; thrombi do not.

VALVULAR HEART DISEASE
Although the incidence of valvular heart disease has
been signiﬁcantly decreased since the antibiotic therapy
was introduced, chronic mitral and aortic valve disease

Incidental Cardiac and Pericardial Abnormalities on Chest CT

FIGURE 3. LV aneurysm in a 60-year-oldman. A dark line
(arrows), indicating fibro-fatty change, is noted along the thin
apical myocardium.

continues to be found in the adult population. There are
limitations to the demonstration of morphologic abnormalities of each cardiac valve on chest CT because of the
complex orientation of the cardiac valves and the limited
temporal CT resolution. However, an understanding of
the hemodynamic adaptation of the myocardium and the
cardiac chambers may cause suspicion of valvular heart
disease. This myocardial adaptation causes dilatation or
hypertrophy of each chamber, which is normally almost
equal size. Although it is unusual for CT to be used as a
ﬁrst line of diagnosis in these patients, it does provide
important morphologic and physiologic information
concerning chamber size, myocardial mass, and pulmonary blood ﬂow and pressure. Furthermore, its exquisite
sensitivity to the presence of calcium is very helpful for
identifying and characterizing chronic valvular disease.10

Mitral Valve Diseases

FIGURE 2. LV aneurysm in a 62-year-old man with abdominal
aortic aneurysm. The paper-thin apical myocardium is dilated,
and dystrophic curvilinear calcifications (arrows) are lined on
the thinned LV wall.
r
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Chronic rheumatic carditis is the most common
etiology of mitral stenosis/regurgitation. The slowly
progressive process of reactive ﬁbrosis results in mitral
stenosis. The mitral leaﬂets then thicken, calcify, and fuse
(Fig. 4). Chronic mitral stenosis results in left atrial and
left atrial appendage dilatation in contrast with a normal
LV. Calciﬁcation of the left atrium is a relatively common
ﬁnding in patients with long-lasting rheumatic valve
disease (Fig 5).11 The chronic left atrial hypertension
results in pulmonary vein dilatation, and eventually in
pulmonary hypertension (Fig. 4). In patients with
pulmonary hypertension, the right ventricular (RV)
myocardium hypertrophies, resulting in thickening of
the RV free wall and septal myocardium. In cases with
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FIGURE 5. Left atrial wall calcification in a 73-year-old man
with a history of mitral valve replacement surgery. Calcifications (arrow) are seen along the posterior wall of the left
atrium (LA) on postoperative CT.

valvular calciﬁcation. Mitral annulus calciﬁcation is
noted along the atrioventricular groove that is the outer
ring of mitral valve, whereas mitral valvular calciﬁcation

FIGURE 4. Mitral stenosis in a 79-year-old woman who
underwent chest CT because of an abnormal chest radiograph. A, Her mitral valve (MV) leaflets (arrows) are thickened.
B, The left atrium (LA) is dilated and hypertrophied. The right
inferior pulmonary vein (RIPV) is dilated.

right atrial hypertension, ﬂattening and posterior bowing
of the interatrial septum may also be seen. RV failure in
these patients is manifested by coronary sinus, inferior
vena cava, and hepatic vein and azygos vein dilatation.
Mitral annulus calciﬁcation is a chronic, noninﬂammatory, degenerative process of the ﬁbrous support
structure of the mitral valve. Mitral annulus calciﬁcation
may not alter the function of mitral valve, but it is
important as an additional marker of atherosclerosis
(Fig 6).10 Extensive degenerative calciﬁcation of the
mitral valvular annulus may extend to the valve leaﬂets,
resulting in a variety of valvular diseases, including mitral
valve stenosis.12 In clinical practice, it is not diﬃcult to
diﬀerentiate mitral annulus calciﬁcations from mitral
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FIGURE 6. Mitral annulus calcification in a 65-year-old man
who underwent CT for the metastasis work-up of colon
cancer. Focal calcifications are noted in the mitral annulus
(arrow) and descending thoracic aorta. The mitral calcification
is important as an additional marker of atherosclerosis.
r
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is actually located on mitral leaﬂets. Diﬀerentiation of the
lesion from the calciﬁcation of left circumﬂex artery is
also easy because it is usually thicker and located deeper
than coronary artery calciﬁcation.
Chronic mitral regurgitation results in adaptation
of the left atrium and ventricle to the volume load. Thus
left atrial and ventricular dilatation is the rule. LV mass
increases with the increased chamber volume, resulting in
thickening of the LV myocardium. When the mitral
leaﬂets are ﬁxed and ﬁbrosis extends to the chordae
tendinae, which becomes thickened and fused, mitral
regurgitation may coexist with mitral stenosis. In acute
mitral regurgitation, especially complicated with acute
myocardial infarction, cardiac chamber size is not altered;
the heart may seem normal. However, the predominant
ﬁndings are the changes of severe left atrial hypertension
and interstitial pulmonary edema.

Aortic Valve Diseases
Aortic stenosis can occur at, below or above the
aortic valve. The causes of aortic stenosis are congenital,
degenerative, and rheumatic (Fig. 7). Subvalvular and
supravalvular aortic stenoses are usually congenital in
origin.13 The CT diagnosis of aortic stenosis is based on
the demonstration of LV hypertrophy, mild-to-moderate
dilatation of the ascending aorta, and calciﬁcation of the
aortic valve.14,15
In patients with congenital aortic valve disease,
early shear stress owing to turbulent ﬂows causes an early
ﬁbrocalciﬁc process, which results in a thickening and
early calciﬁcation of the valve leaﬂets. CT allows
diﬀerentiation between annular and leaﬂet calciﬁcation.
In the former circumstance, aortic sclerosis may be
present, but a transvalvular gradient is commonly not
found. On the other hand, there is a strong association
between aortic leaﬂet calciﬁcation and a gradient across
the valve.
Aortic regurgitation is diagnosed on CT by recognition of LV and aortic dilatation. Thus, milder forms of
the disease may be overlooked, and grading of the
severity of the valvular dysfunction is inaccurate. In
aortic regurgitation, CT may be helpful by demonstrating
the severity and extent of aortic dilatation.

Pulmonary Valve Disease
In patients with pulmonary stenosis, the main
pulmonary artery is dilated owing to the jet eﬀect of
blood traversing the narrowed valve oriﬁce and to
turbulent blood ﬂow in the postvalvular portion of the
pulmonary artery. Asymmetric prominence of the left
pulmonary artery is a frequent ﬁnding of pulmonary
stenosis (Fig. 8) also found in patients with patent ductus
arteriosus (PDA) and in patients with hypoplasia or the
absence of a right pulmonary artery.16 In pulmonary
stenosis, the peripheral pulmonary arteries are usually
normal in caliber, but the pulmonary vascularity is
increased by left to right shunt ﬂow in PDA.
r
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FIGURE 7. Aortic stenosis in a 72-year-old man who underwent CT for the evaluation of advanced pulmonary tuberculosis. A, Dense clustered calcifications (arrows) are noted on
aortic valve area. B, LV is hypertrophied owing to increased
afterload.

CONGENITAL HEART DISEASES
The patients with small isolated cardiovascular
defect such as atrial septal defect (ASD), ventral septal
defect, PDA may have been missed and may not be
discovered until adulthood. Additionally, advances in
medicine have increased the life expectancy of patients
with congenital heart disease, and the population of
adults with congenital heart has been increased. Thus we
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ASD accounts for about one-third of cases of
congenital heart disease detected in adults.17 Ostium
secondum ASDs are the most common type of interatrial
communication located within the oval fossa. The
diagnosis of ASD should be carefully made because the
interatrial septum may be too thin to be delineated on CT
in the region of the fossa ovalis (Fig. 9).
The ductus arteriosus in the fetus connects the
proximal left pulmonary artery with the proximal part of
the descending aorta just distal to the left subclavian
artery. If the ductus arteriosus does not close spontaneously after birth, there is continuous ﬂow from the
descending aorta to the pulmonary arteries (Fig. 10).17
In some cases, isolated small ASD or PDA is
initially detected on routine chest CT for the evaluation of
pulmonary hypertension or unexplained dyspnea, or for
further evaluation of bilateral hilar enlargement on chest
radiograph in adulthood.18
A coronary arteriovenous ﬁstula (CAVF) is a
clinically signiﬁcant congenital coronary anomaly. CAVF
may be congenital or acquired. Acquired ﬁstulae may be
infectious, traumatic or iatrogenic in etiology. About
50% of CAVFs arise from the right coronary arterial tree,
42% from the left, 5% from both, and others is not
speciﬁed on coronary angiography. The ﬁstulae drain into
the venous circulation in most of these patients with only
small numbers of ﬁstulae draining into the left heart.
Most patients with CAVF remain asymptomatic in the
ﬁrst 2 decades of life, but thereafter the number of

FIGURE 8. Pulmonary valvular stenosis in a 67-year-old man
who underwent CT scanning because of an abnormal chest
radiograph. A, The pulmonary valve is thickened (arrow). B,
The main pulmonary artery (MPA) is enlarged owing to
poststenotic dilation. The left pulmonary artery (LPA) is larger
than the right (RPA).

could have more opportunity to encounter CT images of
patient with congenital heart disease. Because the
congenital heart disease alters the clinical manifestation
or prognosis of many pulmonary diseases, the detection
of congenital heart disease is helpful in the evaluation of
unexplained thoracic symptoms.
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FIGURE 9. ASD in a 43-year-old man. Large ASD (arrows) was
noted on CT while searching the cause of the patient’s
dyspnea. The right atrium and ventricle are enlarged owing
to the left-to-right shunt. The pulmonary artery is dilated
(not shown) owing to the development of pulmonary arterial
hypertension.
r

2008 Lippincott Williams & Wilkins

J Thorac Imaging



Volume 23, Number 3, August 2008

FIGURE 10. PDA in a 37-year-old man with dyspnea. A, A
large PDA (arrow) is noted. B, The main pulmonary artery
(MPA) is dilated, suggesting severe pulmonary arterial
hypertension.

symptomatic individuals increases.19 On CT, nodular and
dilated contrast-ﬁlled structures around cardiac chambers
or the pulmonary trunk, suggest CAVF (Fig. 11).

Myocardial Abnormalities
Thick Myocardium
Hypertrophic cardiomyopathy is deﬁned as idiopathic hypertrophy of the left ventricle without a primary
r
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FIGURE 11. Coronary arteriovenous fistula in a 57-year-old
woman. A, Dilated tortuous vessels (arrows) are noted anterior
to main pulmonary artery. B, Serpentine vessels (arrows) are
noted between right ventricular outflow tract and left atrial
appendage. These abnormal vessels are confirmed as fistula
from the left coronary arteries to the main pulmonary artery
with coronary angiogram (not shown).

cause of LV outﬂow tract obstruction. The interventricular septum is the most commonly aﬀected in the
obstructive form (Fig. 12). In the concentric form, all of
the myocardium is involved. Isolated noncompaction
of the ventricular myocardium is characterized by an
excessively prominent trabecular meshwork and deep
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FIGURE 12. Hypertrophic cardiomyopathy in a 67-year-old
man with renal cell carcinoma. The interventricular septum
(IVS) is hypertrophied, which causes subaortic stenosis. The
left pleural effusion is associated with renal cell carcinoma.

FIGURE 13. Myocardial noncompaction in a 43-year-old
woman who underwent CT for the evaluation of the
pseudocoarctation of aortic arch. LV is thickened, and its
inner zone has meshlike texture as a result of noncompaction.

intertrabecular recesses (Fig. 13). This disease usually
has a longer clinical course accompanied by gradually
depressed LV function.20 The cause of the decreased
LV function is not clear, but may be related to poor
ventricular perfusion caused by the presence of the
trabeculations or decreased diastolic function caused by
abnormal LV compliance. Other complications of myocardial noncompaction are ventricular arrhythmia
and the development of mural thrombi. The thickness
of normal LV myocardium on routine CT is variable
because it is scanned at various phases in cardiac cycle
without electrocardiogram gating. In addition, because
the images are mostly reconstructed in transaxial plane,
the LV myocardium is shown in oblique angle. Accordingly, it is not easy to tell mild myocardial thickening
from normal myocardium scanned in systolic phase.
In our clinical experience, we evaluate the whole LV
myocardium carefully, because usually the CT images are
scanned in various cardiac phases. We determine that the
myocardium is thinned when the interventricular septal or
posterior myocardium on axial image of midventricular
level is thinner than 10 mm and that the myocardium is
thick when it is thicker than 20 to 25 mm.

hemoglobin concentration and cardiac muscle have
similar attenuation coeﬃcients. Most patients with
normal hemoglobin levels did demonstrate attenuation

Dense Myocardium
The interventricular septum is distinctly visible on
CT in patients with severe anemia. This ﬁnding is noted in
patients with glycogen and iron storage diseases and also
in patients with iron overload caused by multiple blood
transfusions in the presence of normal hemoglobin levels
(Fig. 14).21 It has been suggested that blood of normal
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FIGURE 14. Dense myocardium in a 58-year-old man with
anemia. The myocardium shows higher attenuation than the
ventricular chamber on unenhanced CT. The hemoglobin of
this patient was 8.3 g/dL, and the hematocrit was 25.5%.
r

2008 Lippincott Williams & Wilkins

J Thorac Imaging



Volume 23, Number 3, August 2008

Incidental Cardiac and Pericardial Abnormalities on Chest CT

coeﬃcients of blood and cardiac muscle that were similar.
However, the blood of patients with abnormal hemoglobin concentrations may also have attenuation coeﬃcients
similar to cardiac muscle.21

CARDIAC TUMOR OR TUMORLIKE LESION
Intracardiac Thrombus
Thrombus is the most common intracardiac mass;
it typically occurs along the posterolateral wall of the
left atrial cavity or within the left atrial appendage.
A predisposing condition, such as atrial ﬁbrillation, is
usually present and promotes the formation of the
thrombus at these locations. Thrombus is also frequently
observed in the apex of the dilated LV chamber in
patients with chronic ischemic heart disease (Fig. 15).
The detection of thrombi in the left cardiac chambers is
important because these patients are exposed to the
possibility of systemic embolization. CT may be helpful in
diﬀerentiating a thrombus from other tissues on the basis
of density and contrast enhancement. Right-side intracardiac thrombus is usually associated with deep vein
thrombosis and pulmonary thromboembolism; it is also
related with Behcet’s disease or caused by a neoplasm,
such as hepatocellular carcinoma or renal cell carcinoma,
which invades the vena cava and is relatively wellenhanced (Figs. 16, 17).22

Myxoma

FIGURE 16. Tumor thrombus in a 36-year-old man with
hepatocellular carcinoma. A large thrombus is noted at the
junction of the inferior vena cava (IVC) and the right atrium
(RA) in this patient who had a history of hepatocellular
carcinoma. Hematogenous metastasis in the lung but not
shown in the images.

Cardiac myxoma is a gelatinous tumor that mimics
primitive mesenchyma and is histologically distinct from

FIGURE 15. Thrombus in left a ventricular aneurysm in a 64year-old woman. An apical aneurysm is noted in the left
ventricle. There is large a thrombus (T) in the aneurysmal sac
(arrows).
r
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FIGURE 17. Intracardiac thrombus in a 25-year-old man with
Behcet’s disease. A right ventricular thrombus is shown as
filling defects (arrows), and there is a thrombus in the right
interlobar pulmonary artery (not shown), both of which are
characteristic pulmonary manifestations of Behcet’s disease.

223

Lee et al

J Thorac Imaging



Volume 23, Number 3, August 2008

FIGURE 18. Left atrial myxoma in a 72-year-old woman. A
large myxoma is seen in the right atrium. The heterogeneous
mass has multiple calcifications. It is attached to the inter-atrial
septum.

FIGURE 20. Lipomatous hypertrophy of the interatrial septum
in an 83-year-old man. The interatrial septum is thickened
with very low attenuation, which is spared in the fossa ovalis
(arrow).

extracardiac soft-tissue myxomas. Myxomas are the most
common type of primary cardiac neoplasm. More than
90% of myxomas are solitary, intracavitary, and atrial in
location. Myxomas have a predilection for the interatrial

septum. More speciﬁcally, they tend to arise from the
fossa ovalis. Because of their gelatinous nature, myxomas
usually show heterogeneously low attenuation on CT
(Fig. 18).22

Lipoma
Primary cardiac lipoma is a benign neoplasm
composed of mature adipose tissue; it is histologically
similar to extracardiac soft-tissue lipoma. This type of
lipoma frequently arises from the epicardial surface,
usually from a broad pedicle, and grows into the
pericardial space (Fig. 19). They also arise from the
endocardium and grow as broad-based, pedunculated
masses into any of the cardiac chambers.23

Lipomatous Hypertrophy of the
Interatrial Septum
Lipomatous hypertrophy of the interatrial septum is
deﬁned as the deposition of fat in the atrial septum at the
level of the fossa ovalis. Typically, the fatty inﬁltration
spares the fossa ovalis (Fig. 20). Lipomatous hypertrophy
is not a true neoplasm and it is associated with advanced
age and obesity and is much more common than cardiac
lipoma.23

FIGURE 19. Cardiac lipoma (L) in a 65-year-old man who
underwent CT for lung cancer staging. A large, homogeneous,
unenhanced fatty mass is noted in the pericardial space.
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CONSTRICTIVE PERICARDITIS AND
PERICARDIAL CALCIFICATION
Constrictive pericarditis is caused by ﬁbrosis and
calciﬁcation of the pericardium, processes that inhibit
r
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between the pericardium and the epicardium. Pericardial
calciﬁcation may accompany with constrictive physiology, or not. Imaging ﬁndings of constrictive pericarditis
are dilatation of the inferior vena cava or atria, deformed
ventricular contour, tubular-shaped ventricles, angulation
of the interventricular septum, ascites, pleural eﬀusion,
and pericardial eﬀusion (Fig. 21).24

SUMMARY
Because the clinical manifestations of cardiac and
pericardial disease are similar to those of pulmonary
diseases and many cardiac and pericardial diseases alter
the clinical course or postsurgical outcome in patients
with pulmonary disease, the continuing accumulation of
knowledge regarding heart disease will allow radiologists
to make more accurate and speciﬁc CT diagnoses of all
thoracic diseases.
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