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Recurrent pleural effusions
and a normal cardiac CT

Our patient had the classic square root sign typical of
constrictive pericarditis, but contrary to what we would
have expected, his end-diastolic pressures did not equalize.

CASE» An 84-year-old man was admitted to
our family medicine inpatient service with in-
creasing weakness, fatigue, nausea, jaundice,
and anorexia after undergoing thoracentesis
for recurrent large right-sided pleural effusion
twice within the past 6 weeks. The patient had
no fever, chills, night sweats, chest pain, or
chronic cough.

His past medical history included coronary
artery disease and hyperlipidemia, and he had
undergone coronary artery bypass grafting
6 years prior to this admission.

Initial vital signs included a blood pres-
sure of 116/68 mm Hg and a pulse rate of
78 beats per minute. Physical examination
revealed a thin but otherwise active and
functional man, with the pres-
ence of scleral icterus and a 2/6
systolic murmur that was loud-
est at the left upper sternal bor-
der, with no pericardial knocks
or rubs. There was no jugular
venous distension. The patient
had decreased breath sounds
at the right base, but no appre-
ciable rales, rhonchi, or wheezes,
and an enlarged liver with an
irreqular edge approximately
7 cm below the costal margin.
He had bilateral trace pitting
edema of the lower extremities
and an erythematous chronic
venous stasis ulcer on his left
lower leg that was being treated
with sulfamethoxazole and trim-

FIGURE 1
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ethoprim and rifampin.

[J Laboratory findings included a sodium
level of 130 mEq/L; creatinine, 1.6 mg/dL; total
bilirubin, 4.2 mg/dL; and an international nor-
malized ratio (INR) of 1.6, with an otherwise
normal liver profile. Pleural fluid was transu-
dative by Light's criteria, with negative pleural
fluid cultures.

[J A chest x-ray showed right-sided air-
space disease, with an associated small ef-
fusion (FIGURE 1), and an electrocardiogram
(EKG) revealed a right axis deviation with
flipped T waves in V3-V6 (FIGURE 2). A com-
puted tomography (CT) scan of the chest per-
formed 2 months prior to admission revealed
a small right pleural effusion, moderate em-

X-ray shows right-sided
airspace disease
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The patient had
decreased breath
sounds at the
right base, but
no appreciable
rales, rhonchi,

or wheezes.
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In constrictive
pericarditis,
limitation of the
total volume of
the ventricles
by a rigid
pericardium
causes end-
diastolic
pressures to
equalize. In our
patient, this did
not occur.
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FIGURE 2

Right axis deviation with flipped T waves
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Classic square root sign
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physema, and pleural plagues. A transthoracic
echocardiogram performed a week earlier
was significant for a normal ejection fraction
without pericardial thickening, and mild dila-
tion of the left and right atria and the right
ventricle.

[] Our patient had recurrent transuda-
tive pleural effusions with no history of
congestive heart failure, a normal thyroid-
stimulating hormone, no signs of nephrotic
syndrome, no risk factors for lung cancer, and
a presentation that was not consistent with an
acute pulmonary embolus. He had jaundice,
but no risk factors for cirrhosis. A comprehen-
sive hepatology consult suggested that the
jaundice was associated with recent rifampin
use, along with hepatic congestion likely due
to cardiac etiology.

v,

[] The patient also had a documented
history of constrictive pericarditis. Although
a cardiac CT scan 15 months prior to his hos-
pital admission showed normal pericardial
thickness, constrictive pericarditis remained
high on our differential.

To further evaluate the patient’s cardiac
function, a cardiologist performed a right-
sided cardiac catheterization. In constrictive
pericarditis, equalization of end-diastolic pres-
sures occurs due to limitation of the total vol-
ume of the ventricles by a rigid pericardium. In
our patient, these pressures did not equalize.
His right and left ventricular pressure tracings
did, however, have the classic square root sign
often seen in constrictive pericarditis (FIGURE 3).
This “dip and plateau” is the result of rapid
filling of the ventricles during early diastole,
with the inflexible pericardium causing an
abrupt halt in ventricular filling.’

[l We considered restrictive cardiomy-
opathy in the differential, too, but the signs
and symptoms weren't a perfect fit there, ei-
ther. Equalization of left and right ventricular
end-diastolic pressures in cardiac catheteriza-
tion is usually not seen in restrictive cardio-
myopathy, but neither is the square-root sign
evident on ventricular pressure monitors.’

[ WHAT IS THE MOST LIKELY
EXPLANATION FOR HIS
CONDITION?
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Constrictive pericarditis

On the advice of a cardiologist who spe-
cializes in advanced cardiac imaging, our
patient underwent tissue Doppler veloc-
ity echocardiography—a diagnostic test that
provides evidence of a diseased myocardium
(as in restrictive cardiomyopathy), as well as
changes in diastolic blood flow that differen-
tiate constrictive pericarditis from restrictive
cardiomyopathy. Our patient’s tissue Dop-
pler velocity echocardiogram revealed a nor-
mal myocardium with an abrupt cessation of
early left ventricular filling, consistent with
constrictive pericarditis. Along with his clini-
cal presentation and history, this test was
conclusive enough to diagnose constrictive
pericarditis.

Making the diagnosis

in more “typical” cases

Symptoms of constrictive pericarditis in-
clude fluid overload (eg, recurrent pleural
effusions®*) hepatic dysfunction, and pe-
ripheral edema. Studies show that 44% to
54% of patients with constrictive pericar-
ditis present with pleural effusions;® chest
pain and dyspnea are other common symp-
toms.® Past medical history is also impor-
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RECURRENT PLEURAL EFFUSIONS AND NORMAL CARDIAC CT
|

tant, considering the 3 most common risks
for constrictive pericarditis: cardiac surgery,
pericarditis, and irradiation of the mediasti-
num (TABLE).”

Typical physical exam findings in pa-
tients with constrictive pericarditis include
an elevated jugular venous pressure, third
spacing of fluids, a pericardial knock, and
Kussmaul’s sign. Our patient had third spac-
ing of fluids, including mild peripheral ede-
ma and the recurrent effusions as noted, as
well as signs of hepatic dysfunction that were
initially attributed to his rifampin use. While
these symptoms raise the suspicion of con-
strictive pericarditis, none is specific to that
condition alone.

Studies that help in the diagnosis of
constrictive pericarditis include chest x-
ray, cardiac CT, echocardiography, cardiac
magnetic resonance imaging (MRI), and
cardiac catheterization. EKG has no spe-
cific findings, but cardiac arrhythmias (eg,
atrial fibrillation) are common.? Pericardial
thickening on cardiac CT scan is a definitive
but not universal finding; in a Mayo Clinic
study, such thickening was not evident in 26
of 143 patients with confirmed constrictive
pericarditis.® Cardiac MRI has been shown

Causes of constrictive pericarditis’

More common

Idiopathic

Postcardiac surgery (coronary artery bypass grafting, valve replacement)

Postradiation therapy (eg, for breast cancer, lymphoma)

Viral (pericarditis)

Less common

Asbestosis

Cancer and myeloproliferative disorders

Connective tissue disorders (rheumatoid arthritis, systemic

lupus erythematosus)

Adverse drug reaction
Infection (tuberculosis, fungal)
Sarcoidosis

Trauma

Uremia
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Our patient’s
tissue Doppler
velocity
echocardiogram
revealed

a normal
myocardium
with an abrupt
cessation of
early left
ventricular
filling, consistent
with constrictive
pericarditis.
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Pericardial
thickening on
cardiac CT scan
is a definitive,
but not
universal
finding.
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to have 88% sensitivity and 100% specific-
ity,? but will miss up to 18% of patients with
constrictive pericarditis.?

[] Differentiating between restriction
and constriction. It can be difficult to distin-
guish between constrictive pericarditis and
restrictive cardiomyopathy. Although these
conditions can present in a similar manner,
they require different modes of treatment.
Laboratory testing, cardiac catheterization,
and tissue Doppler velocity echocardiogra-
phy (which we relied on) can help to distin-
guish between them.

Pericardiectomy is the treatment
of choice

Pericardiectomy, the optimal treatment for
most patients with constrictive pericardi-
tis, carries a 30-day perioperative mortality
of approximately 6%.>” Patients with mini-
mal symptoms can be monitored for up to
2 months, but only 17% of cases are self-
limited.® Patients with end-stage disease or
those who have radiation-induced constric-
tive pericarditis experience poor surgical
outcomes, and may be better served by med-
ical management.”
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In light of our patient’s excellent base-
line functional status, clinical presentation,
and Doppler test results, a cardiothoracic
surgeon performed a pericardiectomy. His
symptoms improved postoperatively, and
he has had no further pleural effusions. The
patient’s fatigue, anorexia, weight loss, and
dyspnea fully resolved, as well. JFP
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PRACTICE POINTERS
|
» Include constrictive pericarditis in the differen-
tial diagnosis of patients with recurrent pleural
effusions, an important presenting symptom in
44% to 54% of patients with this condition.

» Consider multiple testing modalities to arrive
at a diagnosis of constrictive pericarditis, in-
cluding cardiac CT or MRI, tissue Doppler echo-
cardiography, and cardiac catheterization.

» Do not rule out constrictive pericarditis if
pericardial thickening is not found on cardiac
CT scan; in 1 study, this finding was not present

in 18% of patients with a confirmed diagnosis.
|
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