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Incidental findings of pericardial calcification
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Abstract

Calcification of the pericardium is a relatively rare find-
ing and often has an uncertain etiology. Incidental
findings of pericardial calcification may increase due to
widespread application of cardiac computed tomogra-
phy for the assessment of coronary atherosclerosis in
the appropriate clinical setting using coronary artery
calcium scoring and/or coronary angiography. Pericar-
dial calcification alone is asymptomatic and is neither
necessary nor sufficient for the diagnosis of pericar-
dial constriction. Its presence may suggest of diffused
pericardial scarring and consequently, its pathological
involvement with pericardial constriction. Calcification
of the pericardium must be evaluated with full clinical
knowledge to facilitate an accurate diagnosis and an
appropriate therapy when required. Our objective is to
present a case of asymptomatic pericardial calcification
and to discuss the importance of its clinical implica-
tions.
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Core tip: Pericardial calcification is rare but may be
found more often due to the widespread use of cardiac
computed tomography for the assessment of coronary
atherosclerosis. Pericardial calcification can be seen in
the absence of constrictive physiology and therefore, it
should be evaluated with full clinical knowledge.
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INTRODUCTION

Calcification of the pericardium is relatively rare and
often has an uncertain etiology'". Incidental findings of

pericardial calcification may increase in the asymptomatic
subjects due to the widespread use of cardiac computed
tomography for coronary artery calcium scoring (CACS)
with and without contrast cardiac computed tomography
angiography (CCTA) for the assessment of coronary ath-
erosclerosis. Although detecting pericardial calcification
may have important clinical implication for confirming
the diagnosis of constrictive pericarditis, its presence
should be evaluated with full clinical knowledge to fa-
cilitate an accurate diagnosis and an appropriate medical
management when it is required. Avoiding inaccurate
diagnosis of constrictive pericarditis based only on the
presence of calcium in an asymptomatic subject relieves
patient’s concern and prevents unnecessary, expensive
diagnostic testing.

CASE REPORT

A 58-year-old Caucasian man with hypertension, hy-
petlipidemia but nonsmoker, and no remarkable his-
tory of heart disease, presented to cardiology clinic for
cardiovascular risk assessment. He denied chest pain,
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Figure 2 Non-contrast cardiac computed tomography for coronary artery calcium scoring showed moderate pericardial calcification mostly involving an-

terior (A) and inferobasal (B) portion of the pericardium.

shortness of breath, palpitation, or dyspnea on exertion.
He weighed 97 kg with a body mass index (BMI) of 29
kg/ m”. Physical examination revealed a blood pressure
of 138/85 mmHg, pulse of 59 bpm, and respiration rate
of 16 breaths per minute. Lungs were clear to ausculta-
tion. There was no jugular venous distention. Normal
heart sounds, no S3 or S4, no murmurs, and no rubs. No
hepatomegaly or extremity edema. Electrocardiography
(ECG) showed sinus bradycardia with a heart rate of 59
bpm and RSR’ in V1 (Figure 1). Due to his intermediate
cardiovascular risk, he underwent non-contrast cardiac
computed tomography for CACS for further risk stratifi-
cation, which showed a low Agatston score of 25.5. This
study also revealed an incidental finding of moderate
pericardial calcification, mostly involving the anterior and
inferobasal portion of the pericardium with no pericar-
dial effusion (Figure 2). Transthoracic echocardiogram
showed grade II left ventricular diastolic dysfunction
with pseudonormalization pattern, normal valves and
normal biventricular size and systolic function. Exercise
ECG stress testing demonstrated no evidence of exer-
cise-induced myocardial ischemia at adequate heart rate,
achieving 13 metabolic equivalents.

DISCUSSION

Calcium deposit does not form in a healthy pericardium,
but tends to be prominent in the fibrous and scarring
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pericardium in response to inflammation!"’. Historically,
tuberculosis pericarditis is frequently reported as the
primary cause of pericardial calcification. More recent
cases of pericardial calcifications have been thought to be
“idiopathic” and are likely to represent a sequelae of viral
pericarditis. Other major known causes include trauma,
cardiac surgery, radiation, connective tissue diseases and
rnalignancym.

Pericardial calcification alone is asymptomatic. Signs
and symptoms are secondary to associate processes such
as constrictive pericarditis, which is typically insidious in
onset and develops weeks to decades after an episode
of pericarditis or chest trauma”, Patient usually present
with signs and symptoms of right heart failure or low
cardiac output including hepatomegaly, ascites, bilateral
leg edema, exertion dyspnea, orthopnea, fatigue, elevated
JVP, hepatojugular reflux, Kussmaul’s sign, and pulsus
paradoxus™”,

Evaluating patients with symptomatic pericardial cal-
cification or a high suspicion of constrictive pericarditis
may involve multiple imaging modalities. Electrocardio-
gram may show decreased QRS voltage and flattened
T waves'. On chest radiographs, calcification may be
seen as curvilinear opacities follow expected pericardial
contour located predominantly over right atrium and
ventricle, diaphragmatic surface, and atrioventricular
groovesM‘S]. Computed tomography (CT) scan is useful
to define pericardial disease and to distinguish coronary,
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Figure 3 Apical four chamber view of transthoracic echocardiogram and pulse wave Doppler’s recording. A: Tricuspid valve inflow in a patient with constrictive
pericarditis; B: Mitral valve inflow in a patient with constrictive pericarditis. Note with inspiration, the E-wave velocity of mitral valve inflow decreases significantly. This
reflects the hemodynamic changes in constrictive pericarditis, resulting from the lack of intrathoracic pressure transmission to the cardiac chambers and the exagger-

ated ventricular interdependence.

pericardial, myocardial, and intraluminal calcification.
In many cases of constrictive pericarditis, CCTA signs
of pericardial constriction will be presented and help
to confirm the diagnosis. This includes global or focal
pericardial thickening (> 4 mm) or calcification, tube-like
configuration of ventricles, narrowing of atrioventricular
groove, and sinuous appearance of the intraventricular
septum!”, CCTA scan may also shows enlargement of
atriums, and enlargement of SVC (> the diameter of
descending aorta) and IVC (> twice the diameter of
descending aorta)'®. Magnetic resonance imaging can ac-
curately demonstrates pericardial thickening and provides
additional functional analysis of constrictive physiology.
Similarly, echocardiogram may demonstrate pericardial
thickening or echogenic shadowing from calcium, and
an enlargement of one or both atrium, IVC and hepatic
veins”, Respiratory variation of = 25% of early mitral
inflow velocity is a well-recognized echocardiographic
feature of constrictive pericarditis, which does not ex-
hibits in those with restrictive cardiomyopathy’. Right
heart catheterization (RHC) provides documentation of
the hemodynamics of constrictive physiology and assists
in discriminating between constrictive pericarditis and
restrictive cardiomyopathy. RHC demonstrates preserved
x descent and a prominent y descent, elevated right atrial
pressure and right ventricular end diastolic pressure. Left
atrial and left ventricular pressures are usually elevated.
The equalization of diastolic pressures of all chambers
(within less than 5 mmHg) with impaired diastolic filling
pattern is a hallmark of constrictive physiology". In our
case, pericardial calcification was discovered inciden-
tally without imaging findings suggestive of consttictive
physiology. An example illustrating respiratory variation
of mitral and tricuspid inflow velocity of a patient with
constrictive pericarditis is shown in Figure 3.

The 2010 Appropriate Use Criteria for Cardiac Com-
puted Tomography found that CACS use is appropriate
in asymptomatic, intermediate-risk CHD patients, and
this unanimous advocacy by the American College of
Cardiology Foundation could have a significant impact
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on therapeutic decision-making and intervention. In

our case, pericardial calcification was discovered inciden-
tally on non-contrast cardiac CT for CACS for further
coronary artery risk stratification. Our patient has an in
intermediate 10-year risk (17%) for hard CHD events
such as myocardial infarction and CHD death, using the
Framingham risk scoring[()]. As detailed in the 2010 ACC/
AHA Guideline for assessment of cardiovascular risk in
asymptomatic adults, CACS use is appropriate for evalu-
ating this patient’s elevated risk for future cardiovascular
events'”, Ultimately, the goal of our assessment is to re-
fine targeted preventative efforts based on patient risk.

Although detecting and recognizing pericardial calcifi-
cation on chest radiography and other imaging modalities
such as CT, and echocardiography may have important
clinical implications, it requires further investigations and
multimodal cardiac imaging in expediting the diagnosis.
Pericardial calcification is thought to occur after extensive
scarring of the pericardium, and the fibrotic change in
the pericardium may produce pericardial constriction.
However, asymptomatic pericardial calcifications may be
increasingly encountered by the use of cardiac computed
tomography"'". In a study of 1812 consecutive patients
underwent electron-beam tomography for CACS, Hu-
nold ez a/'” found that approximately 1% (17/1812) had
pericardial calcification without sign of pericardial con-
striction on the echocardiogram. Approximately 30% of
patients with calcified pericardium may have signs and
symptoms of constrictive pericarditis, and up to 50% of
patients with constrictive pericarditis demonstrate peri-
cardial calcification on plain chest radiographs'™. Hence,
the absence of calcification does not exclude constrictive
pericarditis.

Due to the increase use of CACS and CCTA for the
assessment of coronary atherosclerosis, incidental find-
ings of pericardial calcification may become increasingly
appatent, with or without significant clinical implications.
The presence of pericardial calcification may suggest of
diffused pericardial scarring and raises concerns for sec-
ondary associated processes and complications such as
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pericardial constriction. However, a thickened pericardi-
um or calcification per se is not diagnostic of constrictive
pericarditis. Pericardial constriction can occur without
pericardial thickening or calcification, and calcification
can be seen in the absence of constrictive physiology. If
constriction is strongly suggested on clinical contexts, it
should only be undertaken after careful consideration to
establish or exclude the diagnosis. Calcification of the
pericardium must be evaluated with full clinical knowl-
edge to facilitate an accurate diagnosis and an appropriate
therapy when required.

COMMENTS

Case characteristics

A 58-year-old Caucasian man with hypertension, hyperlipidemia but nonsmok-
er, and no remarkable history of heart disease presented to cardiology clinic for
cardiovascular risk assessment without having any symptoms.

Clinical diagnosis

Lungs were clear to auscultation. Normal heart sounds, no S3 or S4, no mur-
murs, and no rubs. No hepatomegaly or extremity edema.

Imaging diagnosis

Non-contrast cardiac computed tomography for coronary artery calcium scoring
revealed a low agatston score of 25.5 and incidental finding of moderate peri-
cardial calcification.

Differential diagnosis

Pericardial calcification with and without constrictive pericarditis.

Treatment

Monitoring for signs and symptoms of pericardial constrictions is sufficient for
asymptomatic pericardial calcification.

Related reports

Incidental pericardial calcification is rare but may become more apparent due to
the widespread application of cardiac computed tomography.

Experiences and lessons

Calcification of the pericardium must be evaluated with full clinical knowledge to
facilitate an accurate diagnosis and an appropriate therapy when required.
Peer review

Pericardial calcification is an occasional finding in patients undergoing comput-
ed tomography (CT) scan for coronary artery assessment or calcium score. lts
clinical meaning remains unsettled and unless causing pericardial constriction,
does not require any therapeutic intervention. In this manuscript, moving from
the observation of a patient with pericardial calcification, authors address this
fortuitous and serendipitous finding in patients undergoing CT scan for other
purposes. The manuscript is interesting and minor changes would improve its
readability.
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