wJ

World Journal of
Cardiology

Online Submissions: http:/ /www.wjgnet.com/1949-84620ffice

wjc@wjgnet.com
doi:10.4330/ wjc.v3.i5.135

World ] Cardiol 2011 May 26; 3(5): 135-143
ISSN 1949-8462 (online)
© 2011 Baishideng. All rights reserved.

REVIEW

Diagnosis and management of pericardial effusion

Jaume Sagrista-Sauleda, Axel Sarrias Mercé, Jordi Soler-Soler

Jaume Sagrista-Sauleda, Axel Sarrias Mercé, Jordi Soler-
Soler, Cardiology Service, Area del cor, ACORVH, University
Hospital Vall d’Hebron, Passeig Vall d’Hebron, 119-129, 08035
Barcelona, Spain

Author contributions: All authors wrote this review.
Correspondence to: Jaume Sagrista-Sauleda, MD, Cardiol-
ogy Service, Area del cor, ACORVH, University Hospital Vall d’
Hebron, Passeig Vall d’Hebron, 119-129, 08035 Barcelona,
Spain. jsagrist@vhebron.net

Telephone: +34-93-2746134 Fax: +34-93-2746063

Received: July 12,2010 Revised: April 28, 2011
Accepted: May 5, 2011

Published online: May 26, 2011

Abstract

Pericardial effusion is a common finding in everyday
clinical practice. The first challenge to the clinician is to
try to establish an etiologic diagnosis. Sometimes, the
pericardial effusion can be easily related to a known
underlying disease, such as acute myocardial infarction,
cardiac surgery, end-stage renal disease or widespread
metastatic neoplasm. When no obvious cause is appa-
rent, some clinical findings can be useful to establish a
diagnosis of probability. The presence of acute inflam-
matory signs (chest pain, fever, pericardial friction rub)
is predictive for acute idiopathic pericarditis irrespective
of the size of the effusion or the presence or absence
of tamponade. Severe effusion with absence of inflam-
matory signs and absence of tamponade is predictive
for chronic idiopathic pericardial effusion, and tampo-
nade without inflammatory signs for neoplastic peri-
cardial effusion. Epidemiologic considerations are very
important, as in developed countries acute idiopathic
pericarditis and idiopathic pericardial effusion are the
most common etiologies, but in some underdeveloped
geographic areas tuberculous pericarditis is the leading
cause of pericardial effusion. The second point is the
evaluation of the hemodynamic compromise caused
by pericardial fluid. Cardiac tamponade is not an “all or
none” phenomenon, but a syndrome with a continuum
of severity ranging from an asymptomatic elevation
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of intrapericardial pressure detectable only through
hemodynamic methods to a clinical tamponade recog-
nized by the presence of dyspnea, tachycardia, jugular
venous distension, pulsus paradoxus and in the more
severe cases arterial hypotension and shock. In the
middle, echocardiographic tamponade is recognized by
the presence of cardiac chamber collapses and charac-
teristic alterations in respiratory variations of mitral and
tricuspid flow. Medical treatment of pericardial effusion
is mainly dictated by the presence of inflammatory
signs and by the underlying disease if present. Pericar-
dial drainage is mandatory when clinical tamponade is
present. In the absence of clinical tamponade, exami-
nation of the pericardial fluid is indicated when there
is a clinical suspicion of purulent pericarditis and in pa-
tients with underlying neoplasia. Patients with chronic
massive idiopathic pericardial effusion should also be
submitted to pericardial drainage because of the risk
of developing unexpected tamponade. The selection
of the pericardial drainage procedure depends on the
etiology of the effusion. Simple pericardiocentesis is
usually sufficient in patients with acute idiopathic or
viral pericarditis. Purulent pericarditis should be drained
surgically, usually through subxiphoid pericardiotomy.
Neoplastic pericardial effusion constitutes a more dif-
ficult challenge because reaccumulation of pericardial
fluid is a concern. The therapeutic possibilities include
extended indwelling pericardial catheter, percutaneous
pericardiostomy and intrapericardial instillation of anti-
neoplastic and sclerosing agents. Massive chronic idio-
pathic pericardial effusions do not respond to medical
treatment and tend to recur after pericardiocentesis,
so wide anterior pericardiectomy is finally necessary in
many cases.
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INTRODUCTION

Pericardial effusion is a relatively common finding in
everyday clinical practice. Sometimes the clinical picture
of the patient leads directly to the search for pericardial
effusion, as occurs in patients with chest pain of pericar-
ditic characteristics or in patients with underlying disea-
ses that can cause pericardial involvement (renal failure,
chest irradiation) and thoracic complaints. Other patients,
without previous known diseases, seek medical attention
because of dyspnea or nonspecific chest discomfort and
the thoracic X-ray shows the presence of an enlarged
cardiac silhouette with clear lungs. Finally, an unexpected
cardiomegaly can be fortuitously found in asymptomatic
patients during routine medical control for job or insu-
rance purposes or for unrelated complaints. In any case,
the finding of cardiomegaly with clear lungs should raise
the suspicion of a pericardial effusion. The echocardio-
gram is the most available and reliable technique in order
to verify the presence and the amount of a pericardial
effusion; in addition, the echocardiogram offers valuable
data for evaluation of hemodynamic repercussion. Mild
pericardial effusion (sum of echo-free spaces in the ante-
rior and posterior pericardial sac of less than 10 mm) is a
relatively frequent finding, especially in elderly women'".
In fact, this finding does not always correspond to true
effusion, but to pericardial fat. In these cases, computed
tomography (CT) is a reliable method to precisely identi-
fy the nature of this echocardiographic finding".

Although echocardiography is the standard and most
available method for the evaluation of pericardial effu-
sion, CT? and magnetic resonance imaging (MRI) can
offer some advantages. These imaging techniques allow
assessment of the entire chest and detection of associa-
ted abnormalities in the mediastinum, lungs and adjacent
structures. CT and MRI are also less operator dependent
and delineate more precisely the spacial distribution of
pericardial effusion in complex pericardial collections. In
addition, multidetector CT scanners and MRI may provi-
de valuable information about the function and dynamics
of the heart and pericardium. Some of the reported
limitations of echocardiography are generally not pre-
sent with CT, including the possibility of false-positive
findings due to adjacent pathologic conditions that may
simulate pericardial effusion. Another advantage of CT
and MRI is the possibility of identifying hemorrhagic
effusions or clots within the pericardium.
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The aim of this article is to give a comprehensive
review of the etiology, hemodynamic repercussion, and
management of moderate (sum of echo-free spaces in
anterior and postetior pericardial sac between 10 and 20
mm) and severe (more than 20 mm) pericardial effusion.

CLINICAL APPROACH TO ETIOLOGIC
DIAGNOSIS

When a clinician is faced with a patient who presents
with a pericardial effusion, the first challenge is to iden-
tify its etiology. In some instances, it can be easily related

to an associated condition or medical procedure (Table 1).
This happens, for example, in patients who develop peri-
catdial effusion in the course of acute myocardial infarc-

tion™"

, in patients with end-stage renal failure, in patients
receiving chest radiation, or in patients recently submitted
to an invasive cardiac procedure with endocavitary cathe-
ters. However, even in these contexts, the possibility of
unrelated etiologies should be considered. The finding
of a pericardial effusion in patients with underlying ma-
lighancy creates a more complex dilemma, as not infre-
quently pericardial effusion is due to alternative causes
and not to direct neoplastic pericardial involvement. In
Posner’s seties!” malignant pericardial disease was diag-
nosed in 18 (58%) of 31 patients with undetlying cancer
and pericarditis, while 32% of the patients had idiopathic
pericarditis and 10% had radiation induced pericarditis.
Porte et a/* studied 114 patients with recent or remote
history of cancer and a pericardial effusion of unknown
origin requiring drainage for diagnostic or therapeutic
purposes. Pericardioscopy was performed in 112 patients
with pericardial fluid analysis and biopsy of abnormal
structures or deposits under direct visual control. Malig-
nant pericardial disease was found in 44 (38%) patients,
while 70 (61%) patients had non-malignant pericardial
effusions (idiopathic in 33 patients, radiation-induced in
20 patients, infectious effusion in 10 patients, and he-
mopericardium as a result of coagulation disorders in 8
patients). These studies are important since they show
that, in more than half of the patients with underlying
cancer, a pericardial effusion is due to causes different
than direct neoplastic involvement. Therefore, the pre-
cise etiology of these effusions needs to be clarified, as
obvious prognostic and therapeutic consequences ensue.
Pericardioscopy may be helpful in selected cases”?. Ima-
ging techniques such as CT, MRI and positron emission
tomography may also be very useful in the investigation
of the presence and extension of neoplastic disease.

In many patients the etiology is initially difficult to
establish as no apparent cause is present at the time a
pericardial effusion is first identified. Although the final
diagnosis of the cause of a pericardial effusion should
be based on specific data, some simple clinical indicators
may be useful in suggesting a likely etiologic category.
Agner ef al”| in a retrospective series of 133 patients,
observed that hemodynamic compromise, cardiomegaly,
pleural effusion, and a large pericardial effusion were
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Table 1 Causes of pericardial effusion

Secondary to underlying known disease
Acute myocardial infarction
Cardiac surgery
Trauma

Widespread known neoplasia
Chest radiation
End-stage renal failure
Invasive cardiac procedures
Hypothyroidism
Autoimmune diseases
Without underlying known disease
Acute inflammatory pericarditis (infectious, autoimmune)
Previously unknown neoplasia
Idiopathic

more common in patients with tuberculous or malignant
pericardial disease than in patients with idiopathic peri-
carditis. Hemorrhagic pericardial effusion has been asso-
ciated with neoplasia in some studies"”, but hemorrhagic
effusions can also be seen in patients with idiopathic
pericarditis. In fact, the predictive value of these different
clinical findings for assessing the etiology of pericardial
effusions has not been established. We hypothesized that
some simple clinical findings such as the presence of un-
derlying disease, development of cardiac tamponade, and
presence or absence of inflammatory signs (typical peri-
carditic chest pain, fever, pericardial friction rub), might
be helpful in classifying the patients into a major etiologic
diagnostic category. We prospectively studied 322 pati-
ents with moderate and severe pericardial effusion'". In
60% of these patients a known previous condition that
could cause pericardial effusion was present. The peri-
cardial effusion was demonstrated to be related to the
underlying disease in all but 7 of these patients. In the
patients with no apparent cause of pericardial effusion at
the time of diagnosis (40%) we found that the presence
of inflammatory signs (characteristic chest pain, peri-
cardial friction rub, fever or typical electrocardiographic
changes) was predictive for acute idiopathic pericarditis (P
< 0.001, likelihood ratio 5.4), irrespective of the size of
the effusion and the presence or absence of tamponade.
Furthermore, severe effusion with absence of inflam-
matory signs and absence of tamponade was predictive
for chronic idiopathic pericardial effusion (P < 0.001,
likelihood ratio 20), and tamponade without inflaimma-
tory signs for neoplastic pericardial effusion (P < 0.001,
likelihood ratio 2.9). The search for evidence of previous
chronic effusion can be particularly helpful, as it may
make it possible to distinguish neoplastic disease from
chronic idiopathic pericardial effusion, which sometimes
presents with tamponade. Therefore, although the final
etiologic diagnosis should certainly be based on specific
clinical data in individual patients, we think that the data
afforded by this study may be helpful in the initial assess-
ment and in the decision to perform invasive pericardial
studies. Tuberculous pericarditis deserves special atten-
tion. Most patients with acute peticarditis will be finally
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Clinical
tamponade

Severity of
tamponade

Pericardial effusion

Figure 1 Grading of severity of hemodynamic compromise caused by
pericardial effusion. Most pericardial effusions cause abnormalities in he-
modynamic parameters as measured in the Cath lab. Some of these patients
have echocardiographic findings of tamponade, while only a relative minority
of these patients have overt clinical tamponade. Therefore, clinical tamponade
represents the highest degree of severity in the spectrum of hemodynamic
compromise caused by pericardial effusion. Echo: Echocardiographic; Hemod:
Hemodynamic.

diagnosed with idiopathic pericarditis, but a few cases will
correspond to tuberculous pericarditis. Identification of
these cases is important due to obvious therapeutic impli-
cations. The diagnosis can be established through general
examination, including the search of tubercle bacilli in
sputum or gastric aspirate or by means of pericardial flu-
id or pericardial tissue examination (indicated in patients
with tamponade or with persistent active illness for more

than 3 wk).

EVALUATION OF HEMODYNAMIC
COMPROMISE

Clinical tamponade is the most severe manifestation of
hemodynamic compromise caused by a tense pericar-
dial effusion (Figure 1). The picture is easily recognized
through the presence of the typical findings of dyspnea,
tachycardia, jugular venous distension, pulsus paradoxus,
and in the more severe cases arterial hypotension and
even shock.

Not infrequently the echocardiogram shows findings
suggestive of hemodynamic compromise (chamber col-
lapses, characteristic alterations in mitral and tricuspid
flows) in patients with moderate and severe pericardial
effusion that, on the other hand, do not exhibit any clini-
cal sign of tamponade!*". Cardiologists are puzzled
about the clinical relevance of these findings, especially
regarding the indication of pericardial drainage. Studies
correlating clinical, echocardiographic and catheteriza-
tion data helped to clarify this problem. For instance,
in the study of Mercé e a/'”, that included 110 patients
with moderate or severe pericardial effusion, 34% of 72
patients without clinical tamponade showed collapse of
one or more cardiac chambers. In particular right atrial
collapse had a low positive predictive value (52%) for
clinical cardiac tamponade, while combined right atrial
and right ventricular collapse was more specific (posi-
tive predictive value of 74%). However, these patients
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consistently showed elevation of intrapericardial pressure
when submitted to a catheterization study. In the study
by Levine e a/'?, 50 consecutive medical patients with
pericardial effusion associated with diastolic right atrial
and/or right ventricular collapse, underwent combined
right-sided cardiac catheterization and percutaneous peri-
cardiocentesis. Right atrial collapse was present in 92%,
and right ventricular collapse in 57% of patients, respec-
tively. Symptoms that led referring physicians to order the
echocardiographic study included dyspnea in 44 patients
(83%), pleuritic chest pain in 22 (42%), cough in 5 (9%)
and hypotension in 2 patients. At physical examination
systolic blood pressure was higher than 100 mmHg in
94% of patients, elevation of the jugular venous pressure
was suspected in only 74%, hepatomegaly was present
in 28%, and pulsus paradoxus was appreciated in only
36% of patients. In fact, clinical suspicion of tamponade
was established in only 50% of the patients. At cardiac
catheterization the initial pericardial pressure was elevated
in all patients (range 3 to 27 mmHg) and was equal to
right atrial pressure (therefore, with hemodynamic criteria
of tamponade) in 84% of patients. In comparison with
the series of Guberman ef a/'”, that included patients in
which the decision to proceed to invasive drainage of
the pericardial space was made on the basis of clinical
findings indicative of hemodynamic compromise, the
patients in the series of Levine ez al™ had a significantly
lower prevalence of hypotension, abnormal pulsus para-
doxus, jugular venous pressure elevation and hepatome-
galy. All these findings suggest that echocardiography
can identify patients with pericardial effusion causing
clevation of pericardial pressure before overt hemody-
namic embarrassment develops, as the majority of these
patients had only mild to moderate clinical tamponade.
Even patients with asymptomatic large pericardial effu-
sion without echocardiographic collapses show criteria of
hemodynamic tamponade; that is elevation of intraperi-
cardial pressure which equalizes with right atrial pressure
and becomes normal after pericardiocentesis together
with increase of cardiac outputm. Experimentalmiu and
clinical studies®*” have shown that cardiac tamponade is
not an “all-or-none” phenomenon, as previously thought
by clinical observation, but a continuum that goes from
slight elevations of intrapericardial pressure with subtle
hemodynamic repercussion to a situation of severe he-
modynamic embarrassment and even death. The concept
of continuum was elegantly illustrated by Reddy e a/”
based on hemodynamic observations of 77 patients
with pericardial effusion submitted to pericardiocentesis.
Patients were classified into 3 groups based on the equi-
libration of intrapericardial, right atrial and pulmonary
arterial wedge pressures. They found that even in patients
with an intrapericardial pressure lower than the right
atrial pressure, pericardiocentesis produced a significant
decrease in intrapericardial pressure, right atrial pressure,
pulmonary arterial wedge pressure and the inspiratory
decrease in arterial systolic pressure. Obviously, these
changes were greater in the patients with higher levels
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of intrapericardial pressure, but, in any case, illustrate
the fact that subtle elevations of intrapericardial pressure
have hemodynamic consequences. Reddy e a/*” con-
cluded that the severity of hemodynamic derangement
rather than its presence or absence should be assessed in
patients with pericardial effusion.

ETIOLOGIC SPECTRUM OF MODERATE
AND LARGE PERICARDIAL EFFUSIONS

A wide variety of conditions may result in pericardial
effusion (Table 2). All types of acute pericarditis can be
associated with pericardial effusion. In a hospital series””
pericardial effusion was present in 50% of patients with
acute idiopathic or viral pericarditis. Pericarditis second-
ary to immunologic processes such as systemic lupus
erythematosus or rtheumatoid arthritis, and pericarditis
of physical origin (post-radiation, post-traumatic) are fre-
quently accompanied by pericardial effusion. In addition,
pericardial effusion of varying amounts can be seen in
other conditions such as neoplasia (with or without direct
pericardial involvement), myxoedema, renal failure, preg-
nancy, aortic or cardiac rupture, chylopericardium, or in
the setting of chronic sodium and water retention from
many causes, including chronic heart failure, nephrotic
syndrome and hepatic cirrhosis. The relative prevalence
of these etiologies largely depends on the source of the
population studied, the relative size and activity of the
different departments in a general hospital (especially the
number of patients with neoplastic disease or chronic
renal insufficiency who attend each hospital), the study
protocol applied, and, of course, on the frequency distri-
bution of the different etiologies of pericardial diseases
in each geographic area. For instance, in outpatient popu-
lations of the western world the most frequent etiologies
are probably idiopathic/viral pericarditis and idiopathic
pericardial effusion, while in hospital series neoplastic
pericarditis, uremic pericarditis and iatrogenic disease are
prominent etiologies of pericardial effusion. In develop-
ing countries, especially in Subsaharan Africa, tuberculous
pericarditis is the leading cause of pericardial effusion”™.
Four major studies""'"***" have addressed one of
the commonest clinical problems in the setting of peri-
cardial diseases that the cardiologist is faced with: to
investigate the etiology of large pericardial effusions of
unknown origin. These studies (Table 1) were prospec-
tive and were done in general medical centers, but differ
in respect to the criteria used to define a pericardial ef-
fusion as large, in the number of patients included and,
especially, in the study protocol applied to the patients.
For instance, Colombo ez a/'” consider effusions of
> 10 mm by M-mode echocardiography as large, and
Corey ¢t a/* include as large effusions those > 5 mm,
while in the series by Sagrista-Sauleda er al'™ moderate
effusions were defined as an echo-free space of anterior
plus posterior pericardial spaces of 10-20 mm during
diastole, and severe effusions as a sum of echo-free
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spaces > 20 mm. The series by Colombo ez 4" includes
25 male patients all of whom were submitted to an
invasive pericardial procedure. Of these patients, 44%
presented with cardiac tamponade. The most frequent
ctiologies of pericardial effusion were: neoplastic (36%),
idiopathic (32%), and uremic (20%). Corey ez al inves-
tigated the etiology of pericardial effusion in 57 patients.
The prevalence of cardiac tamponade was not reported.
Each patient was assessed by a comprehensive preopera-
tive evaluation followed by subxiphoid pericardiotomy.
Microscopic examination of the samples of pericardial
fluid and tissue was done and they were also cultured
for acrobic and anaerobic bacteria, fungi, mycobacteria,
mycoplasma, and viruses. An etiologic diagnosis was
made in 53 patients (93%). The most common diagnoses
were malignancy (23%), viral infection (14%), radiation—
induced inflammation (14%), collagen-vascular disease
(12%), and uremia (12%). In only 4 patients no diagnosis
was made. However, some of the diagnoses consisted of
the isolation by culture of pericardial fluid or tissue of
unexpected organisms of doubtful clinical relevance, and
this series was probably biased toward the inclusion of
immunocompromised patients. The study by Sagrista-
Sauleda ¢z /' included 322 patients, 132 with moderate
and 190 with severe pericardial effusion. Cardiac tam-
ponade was present in 37%. The patients were studied
following our own protocol for the management of

pericardial diseases™

, in which invasive pericardial pro-
cedures were not systematically performed but were only
undertaken under precisely defined indications. In this
series, the most common diagnosis was acute idiopathic
pericarditis which accounted for 20% of patients. The
next most prevalent diagnoses were iatrogenic effusion
(16%), neoplastic effusion (13%), and chronic idiopathic
pericardial effusion (9%).

The study by Levy ez a/””, mainly devoted to investi-
gating infectious causes of pericardial effusion, consti-
tutes a paradigmatic example of the possibility of obtain-
ing specific etiologies by using a sophisticated and costly
study protocol with systematic use of molecular biology
techniques in patients with pericardial effusion accompa-
nying acute pericarditis. These authors investigated 106
pericardial fluid specimens using conventional and mo-
lecular methods (PCR) of analysis. A positive etiologic
diagnosis of pericardial disease was obtained in 80 of the
106 patients. However, the majority of these diagnoses
wetre obtained with conventional methods commonly
used for the assessment of pericardial diseases, either
invasive (cytologic examination or culture of effusion) or
non-invasive (clinical history, general clinical assessment,
serology). In fact, the implementation of the highly com-
plex molecular diagnosis procedure had a net benefit of
4 specific treatments being given in a population of 106
patients.

In addition to the source of the patients and the exten-
sion of the study protocol applied, the severity of the he-
modynamic repercussion of pericardial effusion has also
etiologic implications. In the series of Guberman ez a/'”,
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that included patients with clinical cardiac tamponade, the
most common etiology was metastatic cancer in 18 pa-
tients, followed by idiopathic pericarditis in 8 and uremic
in five. In the study by Levine ¢ a/'”, that included 50 pa-
tients with echocardiographic tamponade (thus of lower
degree of severity than Guberman’s series), malignancy
was also the most frequent etiology.

MEDICAL TREATMENT

Patients with acute inflammatory signs (fever, chest pain,
pericardial friction rub) should receive aspirin or non-
steroid anti-inflammatory drugs. In the setting of acute
inflammatory pericarditis steroids should be avoided as
they increase the possibility of relapses™”. Colchicine is
an established indication in patients with relapsing peri-
carditis”, and has also been suggested to be useful in the
first episode of acute pericarditis in order to avoid the ap-
pearance of recurrences’ . The patients with acute viral
or idiopathic pericarditis can be managed on an out-of-
hospital basis unless they have clinical predictors of poor
prognosis (cardiac tamponade, severe pericardial effusion,
immunosuppression, oral anticoagulant therapy or fever
> 38°CP!. The global management of acute pericarditis
is shown schematically in Figure 2. When specific etiol-
ogy is found (bacterial, tuberculous) the treatment should
be directed against the causative agent with pericardial
drainage if hemodynamic compromise is present. Strict
control in the first weeks or months is necessary because
of the possibility of evolution to constrictive pericardi-
tis™**”, When acute idiopathic or viral pericarditis is ac-
companied by moderate to severe effusion new echocar-
diographic controls should be performed (initially every
week) until resolution of the disease. The management
of neoplastic pericarditis has been excellently reviewed in
this Journal recently™.

INDICATIONS FOR PERICARDIAL
DRAINAGE PROCEDURES

Pericardial drainage procedures can be performed for
diagnostic or therapeutic purposes (patients with cardiac
tamponade). In patients without hemodynamic compro-
mise the diagnostic yield of pericardial fluid or pericardial
tissue is very low. In a study by our groupDSJ, which in-
cluded 71 patients with large pericardial effusion without
clinical tamponade, we found that pericardial drainage
procedures (performed in 26 patients) had a diagnostic
yield of only 7%. On the other hand, no patients devel-
oped cardiac tamponade or died as a result of pericardial
disease, nor did any new diagnosis become apparent in
the 45 patients who did not undergo pericardial drain-
age initially. Furthermore, moderate or large effusions
persisted in only 2 of 45 patients managed conservatively.
Even patients with echocardiographic collapses rarely
require pericardial drainage for therapeutic purposes dut-
ing the initial admission. Therefore, pericardial drainage
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‘ Acute pericarditis ‘

l l

‘ Medical treatment + echocardiogram ‘

Moderate PE

‘ Large PE > 20 mm ‘

‘ No tamponade ‘ ‘ Tamponade ‘

‘ No tamponade ‘

‘ Tamponade ‘

| Seif-limited || Suspicion PP || Unremiting > 3 wk || Suspicion PP || Suspicion AIP |

Medical treatment

‘ P-centesis ‘ ‘ Pericardial biopsy ‘ ‘ P-centesis ‘

Medical

P-centesis

treatment

Figure 2 Proposed management strategy for patients with moderate or severe pericardial effusion accompanying acute pericarditis. PE: Pericardial effu-
sion; PP: Purulent pericarditis; AIP: Acute idiopathic pericarditis; P-centesis: Pericardiocentesis.

Table 2 Moderate-large pericardial effusion trials

Corey Colombo  Sagrista- Corey
et al**! etal'”  Sauleda et al*"
et a'"
Effusion >5 mm >10mm >10mm Not reported
n 57 25 322 106
Tamponade (%)  Not reported 44 37 Not reported
Idiopathic (%) 7 32 20" 25
Chronic idiopathic ? ? 9 2
effusion (%)
Neoplastic (%) P8 36 13 37
Uremia (%) 12 20 6 4
Iatrogenic (%) 0 0 16 0
Post-acute 0 8 8 0
myocardial
infarction (%)
Viral (%) 14 0
Collagen vascular 12 0 5 5
disease (%)
Tuberculosis (%) 0 0 2 2
Other (%) 9 4 21 207

'Acute idiopathic pericarditis; *Includes 12 patients with bacterial
pericardial effusion; ?: No distinction between acute idiopathic pericarditis
and idiopathic chronic pericardial effusion.

procedures are not justified on a routine basis in patients
without hemodynamic compromise. Three exceptions to
this rule should be noted. Patients with a strong suspicion
of purulent or tuberculous pericarditis merit invasive
pericardial procedures. On the other hand, in patients
with underlying malignancies examination of pericardial
fluid is indicated in order to determine whether the effu-
sion is secondary to neoplastic pericardial involvement or
is an epiphenomenon (non-malignant effusion) related to
the management of the cancer (such as previous thoracic
irradiation) or effusions of unknown origin. Lastly, we
recommend pericardiocentesis in asymptomatic patients
with massive idiopathic chronic pericardial effusion be-
cause some of these patients develop unexpected overt
tamponade.
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SELECTION OF PERICARDIAL DRAINAGE
PROCEDURES

A variety of procedures, ranging from simple needle
pericardiocentesis to open surgical drainage, are useful
for pericardial drainage (Table 3). The selection of a par-
ticular procedure largely depends on the etiology of the
pericardial effusion. In patients with idiopathic or viral
pericarditis simple pericardiocentesis is usually sufficient
as the illness is self-limited in days or a few weeks and
tamponade rarely relapses. Purulent pericarditis should be
drained surgically, usually through subxiphoid pericardi-
otomy.

The management of cardiac tamponade in patients
with neoplastic pericardial involvement merits a special
comment. The goals of the treatment are relief of tam-
ponade and prevention of reaccumulation of fluid, which
1s frequent in these patients. As a rule, less invasive pro-
cedures should be preferred, especially in patients with
advanced disease and poor general condition. Simple
pericardiocentesis alleviates symptoms in most cases but
pericardial effusion relapses in as many as 40%-50% of
patients[%]. Therefore, pericardiocentesis is the procedure
of choice in terminal patients, when recurrence of effu-
sion 1s not a real issue. In patients with a longer expected
survival the treatment has to contemplate possible fluid
reaccumulation. Indwelling pericardial catheters have a
success rate (defined as alleviation of tamponade and no
need of further procedures) of 75% approximately. The
catheter should be maintained as long as the amount of
drainage is greater than 25 mL/d. In different series” !
the duration of catheter drainage averaged 4.8 d. Catheter
infection is a potential complication but in our experi-
ence we have not observed any case with such a compli-
cation. The aims of a prolonged indwelling pericardial
catheter are to achieve a complete pericardial drainage
and to provoke adherence between the two layers of the
pericardium in order to prevent recurrence of pericardial
effusion. This goal can be favoured by intrapericardial

May 26,2011 | Volume 3 | Issue5 |



Sagrista-Sauleda J et a/. Diagnosis and management of pericardial effusion

Table 3 Procedures of pericardial drainage

Pericardiocentesis only

Indwelling pericardial catheter
Percutaneous ballon pericardiotomy
Subxiphoid pericardiotomy
Pleuropericardial window

Partial pericardiectomy

Wide anterior pericardiectomy

Prolonged indwelling
pericardial catheter

I

‘ Persistent or relapsing effusion ‘

Good evolution

‘ Catheter revision/reimplantation ‘

‘ Good evolution ‘ ‘ Relapsing effusion ‘

Clinical control Percutaneous ballon

pericardiostomy

Intrapericardial antineo-
plastic/sclerosing agents

Figure 3 Proposed management strategy for patients with neoplastic
pericardial effusion.

sclerosis with tetracycline or other agents. However,
some authors""! have observed no additional advantages
over indwelling pericardial catheters and sclerosing agents
can provoke “excessive” sclerosis with evolution to con-
strictive pericarditis with clinical repercussion. Therefore,
we think that instillation of sclerosing agents should be
avoided in patients with relatively good life expectancy.
Balloon pericardiotomy is an alternative to surgical crea-
tion of a pericardial window. Access to the pericardial
space is gained »iz a conventional subxiphoid pericardio-
centesis. A guide wire is advanced into the pericardium,
and a balloon catheter is straddled across the pericardium
and inflated to create a window!*. The fluid drains into
the pleura or the peritoneal spaces. This technique has
been especially adopted for patients with malignancy and
reduced life expectancy, and it is successful in more than
80% of cases'™™*. Reported complications include fever,
pneumothorax, left pleural effusion and bleeding from
pericardial blood vessels'**,

Surgical drainage procedures should be considered in
some patients. Some confusion exists about the precise
surgical technique of the different procedures (complete
pericardiectomy, partial pericardiectomy, subxiphoid
pericardiotomy, anterior transthoracic window, pleu-
ropericardial window) but probably all these procedures
have a similar efficacy in relieving pericardial effusion
(80%-90%). However, inherent perioperative risks, es-
pecially if performed under general anesthesia, are a
concern. In fact, the overall 30 d mortality for surgical
drainage of malignant pericardial effusion has been re-
ported to be 19.4%". In general, the more complex the
procedure, the higher the mortality rate.
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Our personal attitude in patients with neoplastic peri-
cardial effusion is to begin with an indwelling pericardial
catheter. This procedure can be repeated in cases of re-
lapse. The second option would be a subxiphoid percuta-
neous pericardiotomy or instillation of sclerosing agents.
In our experience, surgical drainage techniques are rarely
required. The global management strategy is shown sche-
matically in Figure 3.

Some patients show persistence of clinical findings of
systemic venous hypertension after effective drainage of
the pericardial effusion. In these cases, a possible com-
ponent of additional constriction physiology should be
suspected (“effusive-constrictive pericarditis”)*".

IDIOPATHIC CHRONIC PERICARDIAL
EFFUSION

Most patients with a large (more than 20 mm), chronic
(longer than 3 mo), idiopathic pericardial effusion are
asymptomatic and may remain clinically stable for many
years. However, this condition may entail a less than good
prognosis, as unexpected overt tamponade can develop in
up to 29% of such patientsm. The trigger of tamponade
1s unknown, but hypovolemia, paroxysmal tachyarrhyth-
mias, and intercurrent acute pericarditis may precipitate
tamponade; accordingly, these events should be vigorous-
ly managed. Medical therapy, particularly corticosteroids,
colchicine or antituberculous therapy, is not useful.
Pericardiocentesis is the first option in patients with
overt tamponade. We think that elective pericardial drain-
age has to be performed as well in asymptomatic patients
as a prophylactic measure to prevent unexpected tam-
ponade. In these patients pericardiocentesis should drain
as much pericardial fluid as possible. In cases with relaps-
ing effusion, a second pericardiocentesis is warranted.
This sequence may result in definitive disappearance of
chronic pericardial effusion as was the case in 8 of 19 pa-
tients with effusions present for at least 4 years'. When
a large pericardial effusion relapses after two pericar-
diocenteses we recommend surgical drainage with wide
anterior pericardiectomy even in asymptomatic patients.
In our experience this procedure is safe (no mortality has
been observed) and is very effective in the long—termn7’48}.

PROGNOSIS

The prognosis of pericardial effusion depends on the un-
derlying etiology"™"'*'” being especially poor in patients
with neoplastic pericardial effusion secondary to lung
cancer and positive cytologic study (presence of malig-
nant cells) in pericardial fluid. Prognosis is very good in
idiopathic/viral peticarditis. In patients with tuberculous
or purulent pericarditis the prognosis depends on the pre-
cocity of the diagnosis and adequate treatment, but puru-
lent pericarditis frequently occurs in patients with underly-
ing debilitating disease (diabetes mellitus, liver cirrhosis,
widespread infections). The prognosis is good in chronic
idiopathic pericardial effusion but tamponade can occur.
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