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Abstract
Purpose of Review Pericardial effusion is a challenging pericardial syndrome and a cause of serious concern for physicians and
patients due to its potential progression to life-threatening cardiac tamponade. In this review, we summarize the contemporary
evidence of the etiology; diagnostic work-up, with particular emphasis on the contribution of multimodality imaging; therapeutic
options; and short- and long-term outcomes of these patients.
Recent Findings In recent years, an important piece of information has contributed to put together several missing parts of the
puzzle of pericardial effusion. The most recent 2015 guidelines of the European Society of Cardiology for the diagnosis and
management of pericardial diseases are a valuable aid for a tailored approach to this condition. Actually, current guidelines
suggest a 4-step treatment algorithm depending on the presence or absence of hemodynamic impairment; the elevation of
inflammatory markers; the presence of a known or first-diagnosed underlying condition, possibly related to pericardial effusion;
and finally the duration and size of the effusion. In contrast to earlier perceptions, based on the most recent evidence, it seems that
in the subgroup of asymptomatic patients with large (> 2-cm end-diastolic diameter), chronic (> 3 months) C-reactive protein
negative, idiopathic (without an apparent cause) pericardial effusion, a conservative approach is the most reasonable option.
Summary At present there is an increasing interest in the pericardial syndromes in general and pericardial effusions in specific,
which has consistently expanded our knowledge in this “hazy landscape.” Apart from general recommendations applied to all
cases, an individualized, etiologically driven treatment is of paramount importance.
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Introduction

Pericardial effusion is defined as the abnormal accumulation
of fluid within the pericardial cavity which normally does not
exceed 50 ml [1••, 2••]. Along with acute pericarditis (first
episode or recurrences), cardiac tamponade and constrictive

pericarditis (transient, permanent, and effusive-constrictive)
constitute the most common pericardial syndromes encoun-
tered in clinical practice [3–5]. From a pathophysiological
perspective, possible conditions responsible for the develop-
ment of pericardial effusion encompass pericardial fluid over-
production, which is actually the case of ongoing pericardial
inflammation, trauma, decreased reabsorption mainly due to
neoplastic invasion of lymphatic vessels, and finally an imbal-
ance between hydrostatic and colloid osmotic pressures (e.g.,
heart failure, liver cirrhosis, and nephrotic syndrome) [2••, 6].

In recent years, there is an uprising interest concerning peri-
cardial syndromes in general and pericardial effusion in specif-
ic. The most recent 2015 Europeans Society of Cardiology
(ESC) guidelines for the diagnosis and management of pericar-
dial diseases summarize the contemporary knowledge on peri-
cardial syndromes [1••].Νonetheless, a consistent new piece of
information after the release of the guidelines has been present-
ed in the international literature affecting our decision-making
and clinical practice. In this context, the purpose of this review
is to present the current evidence on pericardial effusion man-
agement, as well as discuss the perspective and unmet needs.
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Epidemiology, Classification, and Etiology

Available data on the epidemiology of pericardial effusions
are scant. In the Western world, the estimated incidence and
prevalence are 3% and 5.7–9%, respectively, whereas perti-
nent data from the developing countries where the leading
underlying etiology is tuberculosis are lacking [7, 8].

Pericardial effusions may be classified according to their
size, duration, composition, distribution, etiology, and hemo-
dynamic impact with each parameter being important to the
overall patients’ management [2••]. The size of pericardial
effusion is estimated semi-quantitatively with echocardiogra-
phy by measuring the largest end-diastolic echo-free space
(Fig. 1). It should be emphasized that separation of pericardial
layers observed exclusively during systole in the setting of a
routine echocardiographic examination (namely trivial effu-
sion) represents a normal and clinically insignificant amount
of fluid (< 50 ml). Effusions with an end-diastolic diameter
less than 1 cm are classified as mild (~ 100 ml), those with
diameter > 1 cm and < 2 cm as moderate (100–500 ml), and
finally those exceeding 2 cm as large [1••–3]. Effusions last-
ing < 1 week are classified as acute, subacute if lasting be-
tween 1 week and 3 months, and chronic when present for
more than 3months [1••]. Traditionally the criteria adopted for
the characterization of pericardial effusions in transudates and
exudates were Light’s criteria applied for pleural effusions [9].
However, recent data depicted that the above criteria cannot
and should not be used for that purpose. Indeed, a relevant

investigation showed that since normal pericardial fluid is rich
in nucleated cells, albumin, protein, and lactate dehydroge-
nase (LDH), it is misclassified as an exudate in most instances
[10]. Thus, biochemical analysis of pericardial fluid should
not rely on the classical Light’ criteria [3, 10]. It is self-
explanatory that specific criteria applying for pericardial fluid
are eagerly awaited.

Other parameters used for the classification of pericardial
effusion include distribution and hemodynamic impact. Due
to gravity forces, pericardial effusions typically first appear
posteriorly in the parasternal long-axis echocardiographic
view and anteriorly in the area adjacent to the right atrium in
the 4-chamber view [2••]. As fluid continues to accumulate,
the effusion becomes circumferential. Loculated effusions
may be occasionally observed following cardiac surgery or
pericardial inflammation of any etiology with septa formation.
Effusions may be asymptomatic or may have an impact (more
or less severe) on cardiac hemodynamics, depending on the
rate of accumulation.

The pericardial effusion etiology includes infectious and
non-infectious causes [1••, 2••]. In the Western world, the
most common cause of pericardial effusion is acute
idiopathic-presumed viral pericarditis and in developing coun-
tries tuberculosis (> 70%) [4]. It is emphasized that pericardial
effusion is observed in 60–80% of acute pericarditis cases [4,
11, 12]. Echovirus, coxsackievirus, parvovirus B19, and hu-
man herpesvirus 6 are the most commonly encountered virus-
es with variations depending on the local epidemiology [2••].

Fig. 1 Transthoracic echocardiography in an asymptomatic subject with
chronic, large (2.4-cm maximum end-diastolic diameter—double-head,
green arrows), C-reactive protein–negative pericardial effusion, without
evidence of hemodynamic impairment.A andB Parasternal long-axis and
short-axis view, respectively, depicting large pericardial effusion in the
posterior pericardial space. C and D Four chamber and subxiphoid view,

respectively, showing large circumferential pericardial effusion. E Trans-
mitral Doppler interrogation revealing normal respiratory variation
pattern. F M-mode image showing normal size and inspiratory collapse
(> 50%) of the inferior vena cava. PE = pericardial effusion, E = peak
early filling, A = peak late filling, IVC = inferior vena cava
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Notably in the era of the coronavirus (COVID-19) pandemic,
pericardial involvement is reported in a number of studies. In
the latter cases, pericardial involvement is observed in ~ 19%
of cases, mostly in the setting of severe disease with multi-
organ system failure [13]. However, several cases with isolat-
ed pericardial effusion have been described with occasional
presence of positive COVID-19 PCR in the pericardial fluid.
In a systematic review of cardiac magnetic resonance (CMR)
findings in COVID-19 patients, pericardial effusion (any size)
was detected in 24% of patients and in particular in those most
severely affected [14]. On the other hand, non-infectious cases
include autoimmune and autoinflammatory diseases, cancer,
metabolic disorders, mediastinal radiation, post-traumatic
pericarditis, aortic diseases, certain medications, and hemody-
namic disorders altering the balance between hydrostatic and
colloid osmotic pressures [2••]. Nevertheless, in up to 50% of
cases in the high-income countries, the etiology of the effusion
remains undetected, with these cases being finally labeled as
idiopathic [1••].

Clinical Presentation and Diagnostic Work-Up

Pericardial effusion clinical manifestations range from
symptom-free cases to critical, depending mainly on the rate
of accumulation and also on the etiology [2••]. For instance, in
rapidly accumulated fluid, the time for pericardium to stretch
is insufficient and heart chambers (mostly the right ones due to
the thinner-more compressible wall) collapse during diastole
because of the high intrapericardial pressures. Thus, diastolic
filling is impaired, the preload of the left ventricle is reduced,
and finally cardiac output decreases [3]. Typical symptoms
include dyspnea on exertion, fullness, orthopnea, and, in the
presence of pericarditis, pericarditic chest pain [1••, 2••]. In
the case of tamponade, the classical symptoms referred as
Beck’s triad (i.e., hypotension, raised jugular venous pressure,
and muffled heart sounds) along with tachycardia and pulsus
paradoxus are present [1••, 15].

The initial approach in a patient presenting with pericardial
effusion includes personal and family medical history, clinical
examination, electrocardiography, routine blood tests includ-
ing C-reactive protein (CRP) and troponin, as well as chest x-
ray and echocardiography [2••, 3]. Chest radiography is not
specific since it may depict enlargement of cardiac silhouette
in at least moderate effusions (> 300ml) but has the advantage
to unravel a concomitant pleural effusion and pulmonary or
mediastinal pathology [16, 17]. Electrocardiographic findings
have a relatively low sensitivity and specificity and consist of
low QRS voltage and electrical alternans in larger size effu-
sions [3]. In effusions appearing in the setting of acute peri-
carditis, sinus tachycardia, diffuse concave ST-segment eleva-
tion, and PR-segment depression with absence of q waves
may be among others detected [12].

Echocardiography is the mainstay for the diagnosis, quan-
tification, and detection of the impact of pericardial effusion
on heart hemodynamics [1••, 18••]. It is readily available, safe,
and inexpensive and can be performed at bedside. In the case
of near or overt cardiac tamponade, echocardiography reveals
a large effusion with diastolic collapse of the right heart cham-
bers, inferior vena cava plethora (> 20 mm) with reduced
inspiratory collapse (< 50%), increased respiratory variation
in E wave velocity during respiration across the mitral valve
(> 25–30%) and tricuspid valve (> 50–60%), as well as expi-
ratory diastolic flow reversal in the Doppler recording of he-
patic venous flow velocity [1••, 2••]. It should however be
emphasized that large pericardial effusion is not an equivalent
of cardiac tamponade and chronic large effusions may be well
tolerated (Fig. 1).

In recent years, multimodality imaging including computed
tomography (CT) and cMR depicts a pivotal role in the eval-
uation of pericardial diseases, with particular emphasis to the
difficult cases [18••, 19]. Chest CT is able to detect
extracardiac lesions, pericardial thickness, presence of calcifi-
cations, and focal pericardial effusions and gives valuable
information on the composition of the fluid based on the at-
tenuation values (Hounsfield units—HU). Attenuation values
< 10 HU denote transudative fluids while those > 10 HU
exudative [3, 20]. Values between 20 and 60 HU suggest a
purulent, malignant, or myxedematous etiology, whereas
those > 60 HU suggest hemorrhagic fluid. Finally, values of
− 60 to − 80 HU are reported in cases of chylopericardium
[1••, 3, 20]. CMR on the other hand has the unique advantage
of tissue characterization and evaluation of inflammation.
Notably cMR is able to determine the degree of inflammation.
A prominent late gadolinium enhancement (LGE) with an
increased signal in T2-weighted sequences is associated with
intense acute inflammation. In contrast, an increased LGE
with a normal T2 signal is suggestive of a subacute/chronic
low-grade inflammation, characterized by edema resolution
[21•, 22]. Positron emission tomography (PET) and PET/CT
have emerged as a useful clinical tool for diagnostic and prog-
nostic purposes in pericardial diseases. In the specific context
of pericardial effusion, 18fluorodeoxyglucose (18FDG) PET/
CT unveils intense metabolic activity in cases of malignant
spread to the pericardium and in inflammatory pericardial ef-
fusion [23]. Moreover, PET/CT may contribute to the differ-
ential diagnosis between tuberculous and “idiopathic” pericar-
ditis with the former yielding higher FDG uptakes [1••, 23].
Finally, PET/CT may guide treatment length by assessing
response to treatment. According to the ESC guidelines, chest
CT, cMR, and PET-PET/CT are considered as second-line
tests for the diagnostic approach of pericardial effusions and
should be performed in an individualized manner [1••].
However, since in more than half of patients with moderate
and large effusions a specific cause is identified, a lower
threshold for multimodality imaging should be probably set
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[3]. The selection of imaging technique for the individual
patient should take into account the clinical scenario and the
laboratory findings. In brief, CT is the procedure of choice for
the diagnosis of extracardiac disease, for the evaluation of
pericardial thickness and calcification, as well as for preoper-
ative planning. Thus, in the context of pericardial effusions,
patients with effusive-constrictive pericarditis and those with
suspicion of extracardiac disease on clinical grounds are ideal
candidates for CT [18••]. On the other hand, cMR, based on its
ability of superior tissue characterization and evaluation of
pericardial inflammation, is the ideal method for the detection
of ongoing pericardial inflammation and treatment guidance
[1••, 18••]. In addition, cMR depicts excellent diagnostic ac-
curacy for the detection of constrictive physiology on free
breathing cine sequences. Thus, patients with possible malig-
nant pericarditis (e.g., patients with a known malignancy pre-
senting with pericardial effusion) and those with suspicion of
transient or permanent constrictive pericarditis are good can-
didates for this imaging technique. Moreover, both CT and
cMR should be performed for the diagnosis of pericardial
cysts and diverticula. Finally, PET/CT should be reserved
for challenging cases when the above-mentioned diagnostic
methods do not provide a definite diagnosis (such as neoplas-
tic disease and tuberculosis) and may be also helpful in estab-
lishing prognosis [18••, 23].

The role of cardiac catheterization for the diagnosis of peri-
cardial syndromes has been downgraded in the most recent
ESC guidelines. This is obviously due to the wide availability
and use of advanced imaging techniques in the everyday clin-
ical practice. Thus, cardiac catheterization that was tradition-
ally the gold standard for the diagnosis of constrictive pericar-
ditis, at present, is indicated when non-invasive diagnostic
methods do not provide a definite diagnosis of constriction
(class I recommendation, level of evidence C) [1••]. End-
diastolic pressure equalization (< 5 mmHg) of the left and
right ventricles (square root or dip and plateau sign) and ven-
tricular interdependence depicted by a systolic area index >
1.1 are the key findings of constrictive physiology [1••]. In
cardiac tamponade, equalization of mean right atrial, right
ventricular, mean pulmonary artery diastolic pressure, and
pulmonary capillary wedge pressures is observed. Cardiac
catheterization is also useful for the challenging differentiation
between constrictive pericarditis and restrictive cardiomyopa-
thy and for the detection of eventual coronary artery disease in
patients with an indication for cardiac surgery.

Management of Patients with Pericardial
Effusion

The 2015 ESC Guidelines on Pericardial Diseases recom-
mend a very useful simplified diagnostic algorithm for pa-
tients with pericardial effusions targeting therapy at the

etiology and hemodynamic impact [1••]. The proposed algo-
rithm consists of four fundamental steps. The first step refers
to patients presenting with cardiac tamponade, suspicion of
neoplastic or bacterial etiology (including tuberculosis) on
clinical grounds. These patients should be treated with peri-
cardial drainage (pericardiocentesis or pericardial window de-
pending on effusion characteristics and local expertise) for
therapeutic and diagnostic purposes [1••, 2••]. In the specific
context of cardiac tamponade, a scoring system has been de-
veloped to assess the timing of pericardiocentesis. In particu-
lar, by assessing etiology, clinical presentation, and imaging
findings, a cumulative score is obtained. Values ≥ 6 dictate
urgent pericardiocentesis, while with a score < 6,
pericardiocentesis may be postponed for 12–48 h allowing
transfer of the patient to a referral specialized center
(Table 1) [15]. It is emphasized that for safety reasons
pericardiocentesis should be always echo or fluoroscopy guid-
ed [24]. In echocardiography-monitored pericardiocentesis,
the most appropriate entry site is the one closer to the largest
amount of the effusion, with subxiphoid, apical, and
parasternal sites being the most widely adopted entry sites
[2••]. CT-guided pericardiocentesis constitutes an effective
and safe alternative option. It may be performed by experi-
enced centers especially in specific clinical scenarios (e.g.,
loculated effusions, symptomatic pericardial cysts). CT guid-
ance offers the advantage of a better evaluation of the needle
direction and positioning in relation to adjacent anatomic
structures [25]. Importantly, a rapid evacuation of more than
1 l of fluid during pericardiocentesis should be avoided in
order to prevent pericardial decompression syndrome, which
is a potentially fatal complication manifesting with either pul-
monary edema or cardiogenic shock [15, 26].

In 16% of patients undergoing pericardiocentesis for
cardiac tamponade, constrictive physiology may persist af-
ter pericardiocentesis [27]. In this condition, cardiac con-
striction by a thickened visceral pericardial layer coexists
with tense pericardial effusion. Thus, pericardial drainage
fails to reduce right atrial pressure by at least 50% or to a
value below 10 mmHg [1••]. In this condition, prognosis is
overall good if cases with underlying malignancy are ex-
cluded. Notably, in contrast with classical permanent con-
strictive pericarditis, a small number of cases (~ 12%) who
do not respond to anti-inflammatory therapy will eventual-
ly require pericardiectomy [27].

In cases that a purulent effusion is drained, apart from
systemic antibiotic therapy intrapericardial fibrinolysis, or
pericardial window with rinsing, debridement and drainage
of infected fluid should be considered in an individualized
basis [3, 28]. In patients with effusion of malignant etiol-
ogy, a multidisciplinary approach is required with cooper-
ation of specialists. Intrapericardial instillation of
cytostatic/sclerosing agents has been proven to be effective
for the management of malignant effusions (IIa level of
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evidence B according to the ESC guidelines) [1••, 29]. In
the setting of malignant pericardial effusion, based on a
recent investigation, administration of colchicine after ex-
tended drainage has been associated with a lower rate of
the composite of all-cause death and repeated pericardial
drainage [30•]. It should be emphasized that bloody effu-
sions in patients presenting with cardiac tamponade under-
lie a newly discovered malignancy in ~ 2% of cases [31].
This rate rises at ~ 26% in the context of patients with a
known malignancy. On the other hand, hemorrhagic effu-
sion is observed in ~ 62% of cases of acute viral pericar-
ditis [32]. Thus, hemorrhagic effusions should not be per-
ceived a priori as a marker of malignancy. Last but not
least in patients undergoing pericardiocentesis, the
draining catheter should be left in place until less than
30 ml of fluid/24 h is drained [1••, 15]. Prolonged drainage

has been recently shown to induce local inflammation
which may account for pericardial space obliteration and
less fluid re-accumulation although further data are re-
quired to support this hypothesis [33].

In the absence of any of the aforementioned clinical sce-
narios, the second step of the relevant ESC algorithm recom-
mends inflammatory markers’ measurement (namely, CRP).
In case of CRP elevation, this subgroup of patients should be
treated with the protocol of acute pericarditis [1••]. In accor-
dance with the contemporary ESC recommendations, aspirin
or non-steroidal anti-inflammatory drugs along with colchi-
cine and gastroprotection should be administered as first-line
treatment. Glucocorticoids are prescribed as a second choice
in cases with contraindications or not tolerability to first-line
medications or whenever there is a specific indication for this
treatment (e.g., autoimmune disease) [1••, 34, 35].

Table 1 * Stepwise scoring
system to decide on optimal
timing for pericardiocentesis

Score

Etiology Malignant disease 2

Tuberculosis 2

Recent radiotherapy 1

Recent viral infection 1

Recurrent pericardial effusion, previous pericardiocentesis 1

Chronic terminal renal failure 1

Immunodeficiency or immunosuppression 1

Hyper- or hypothyroidism − 1

Systemic autoimmune disease − 1

Clinical presentation Orthopnea without rales on lung auscultation 3

Rapid worsening of symptoms 2

Pulsus paradoxus > 10 mmHg 2

Oliguria 1

Progressive tachycardia without alternative apparent reason 1

Dyspnea/tachypnea 1

Pericardial friction rub 0.5

Pericardial chest pain 0.5

Hypotension (< 95 mmHg) 0.5

Slow evolution of the disease − 1

Imaging Circumferential pericardial effusion (> 2 cm in diastole) 3

Left atrial collapse 2

Inferior vena cava > 2.5cm, < 50% inspiratory collapse 1.5

Right ventricular collapse 1.5

Mitral/tricuspid respiratory flow variations 1

Swinging heart 1

Right atrial collapse > 1/3 of cardiac cycle 1

Cardiomegaly on chest x-ray 1

Moderate pericardial effusion (1–2 cm in diastole) 1

Microvoltage in ECG 1

Electrical alternans on ECG 0.5

Small pericardial effusion (< 1 cm) in diastole, no trauma − 1

*From Ristić AD, et al. Eur Heart J. 2014;35(34):2279-84, with permission of Oxford University Press [15].
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On the condition that there is no indication for emer-
gent pericardiocentesis and CRP values are in the nor-
mal range, the next (third) step recommends a triage for
eventual medical conditions potentially accounting for
pericardial effusion. If such a condition is unveiled dur-
ing work-up, then management should be targeted to the
underlying etiology and a multidisciplinary approach is
required. It is worth noting that in patients with a mod-
erate or large pericardial effusion, a secondary condition
is present (either known or unveiled during work-up) in
~ 50–60% of cases [1••, 3, 4, 36].

Regarding hemodynamic causes of pericardial effusion,
non-inflammatory transudative effusions may occur in hy-
poalbuminemia, heart failure, and pulmonary arterial hy-
pertension, with the common denominator in the last two
conditions being an increase in systemic venous pressure
due to right heart failure [1••]. Pericardial effusion is ob-
served in ~ 8.5% of patients with chronic heart failure and
in up to 30% of patients with pulmonary arterial hyper-
tension [1••, 37]. It should be emphasized that both heart
failure and pulmonary hypertension almost never progress
to cardiac tamponade but in both instances, they portend a
poor prognosis [1••, 15]. Notably some of the typical fea-
tures of cardiac tamponade may be absent in pulmonary
hypertension (such as absence of right heart chambers
diastolic collapse due to the elevated right-sided pres-
sures, but also pulsus paradoxus and arterial hypotension)
[1••, 38]. In general, small effusions in pulmonary hyper-
tension may be managed medically, whereas treatment of
large pericardial effusions is controversial since occasion-
al deaths have been reported after pericardiocentesis [38].

Finally, the fourth and last step of the algorithm refers
probably to the most problematic group of patients, name-
ly, those with idiopathic, CRP-negative pericardial effu-
sions without (or with minimal) hemodynamic conse-
quences. In this subgroup, stable small to moderate effu-
sions do not require a specific intervention and should be
simply followed up every ~ 6 months [1••]. In contrast, in
cases of large effusions especially if lasting more than 3
months, pericardiocentesis should be considered for ther-
apeutic and diagnostic purposes. The latter recommenda-
tion was essentially based on a small-sized study includ-
ing 28 patients, published ~ 20 years earlier which report-
ed a progression to cardiac tamponade in approximately
1/3 of cases [39]. However, these concerns were not con-
firmed in a lager recent investigation which included 100
similar patients [40••]. In this investigation, after a mean
follow-up of 50 months, it was found that the rate of
progression of large chronic CRP-negative pericardial ef-
fusion to overt cardiac tamponade is 2.2%/year.
Remarkably the effusion during follow-up was reduced
in size in the majority of patients and regressed spontane-
ously in ~ 40% of cases. Pericardiocentesis was required

during the study period in about one-third of patients.
Event-free survival (cardiac tamponade and any pericardi-
al intervention) did not differ between patients with or
without symptoms at baseline. Moreover, event-free sur-
vival (complications and recurrences) was actually worse
in the subgroup of patients subjected to interventions
( p e r i c a r d i o c en t e s i s , p e r i c a r d i a l w i ndow , and
pericardiectomy) compared with those treated conserva-
tively (log rank test p = 0.0038). As a result, the authors
discouraged a routine pericardial effusion drainage in this
population of patients and recommended a tailored clini-
cal and echocardiographic follow-up instead.

Another pertinent study addressed the outcome of 52
asymptomatic patients (while the above-mentioned study
enrolled both symptomatic and asymptomatic patients)
with chronic, idiopathic, CRP-negative, hemodynamical-
ly insignificant pericardial effusions undergoing
pericardiocentes is or per icardial window [41] .
Pericardial drainage was performed either due to con-
cerns for a gradually increasing size of the effusion or
for diagnostic purposes. After a median follow-up of 24
months, fluid re-accumulation was detected in ~ 77% of
patients undergoing pericardiocentesis with large re-
accumulation occurring in 41% of cases. The relevant
rates of patients undergoing pericardial window were
15.4 and 7.7%, respectively. Patients with re-
accumulation after pericardial drainage had larger effu-
sion volume drained at baseline, higher maximum end-
diastolic effusion size, and longer disease duration.
Since a comprehensive baseline diagnostic work-up
was performed in all cases, pericardial drainage was
not helpful in unraveling new diagnoses and administer-
ing specific treatments. A non-negligible rate of compli-
cations (both intraprocedural and during the observation
period) was recorded in both types of interventional
procedures (12.8% and 15.4% of patients who
underwent pericardiocentesis and pericardial window,
respectively). In the same study, in a subgroup of addi-
tional 22 patients who opted for conservative treatment,
pericardial effusion remained overall stable during
follow-up in 17 cases (77.3%), regressed in 3 cases
(13.6%), whereas 2 patients (9.1%)) experienced near
cardiac tamponade and underwent pericardial drainage.
Cardiac tamponade occurred in 4 out of 52 patients in
the intervention group (i.e., 7.7% of patients, with 2
cases during pericardiocentesis and the remainder during
follow-up).

In light of the recent evidence, a more conservative ap-
proach with a tailored follow-up seems reasonable in asymp-
tomatic patients with long-standing, large asymptomatic effu-
sions. In this line, the fourth step recommendations of the
guidelines for this subcategory of patients may be updated
as shown in Fig. 2.
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Prognosis and Follow-Up

The outcome of patients presenting with pericardial effusion
varies largely depending on the etiology and effusion size [1••,
2••]. Idiopathic effusions and pericardial effusions appearing
in the course of acute pericarditis have an overall good prog-
nosis, especially concerning those with small and moderate
size [1••, 2••]. Nevertheless, a study showed that the presence
of even small asymptomatic pericardial effusion was indepen-
dently associated with increased mortality (hazard ratio (HR)
1.17) [8]. Moderate to large effusions in approximately half of
cases appear in the context of a secondary condition which
may affect prognosis [3]. Finally, in a pertinent meta-analysis,
it was concluded that pericardial effusion should be consid-
ered as a marker of severity of the underlying disease and the
risk of death was higher in patients with effusions, indepen-
dently of the primary disorder (HR 1.59) [42].

The follow-up of patients with pericardial effusion should
take into account several parameters including effusion size
and duration, elevation of inflammatory markers, and pres-
ence of symptoms. Patients with first-detected effusions
should be carefully monitored for effusion stability every 1–
2 weeks after the initial diagnosis and then after a month. In
case that effusion size remains unaffected, follow-up may be
scheduled every 6 months [2••].

Chronic mild effusions not causing symptoms do not
require specific follow-up based on experts’ opinion [2••,
3]. Moderate-sized effusions should be assessed every 6
months and large effusions every 3–6 months [1••, 2••].
Patients with effusions adjacent to the easily compressible

thin right heart chambers require closer follow-up and a
lower threshold for drainage, should symptoms appear [3,
41]. In each follow-up visit, clinical examination and a
focused echocardiographic assessment, ideally in a spe-
cialized referral center, should be performed. It is again
stressed that patients should be educated to seek medical
advice if new symptoms appear.

Conclusion

Pericardial effusion is a common and sometimes troublesome
pericardial syndrome. Prognosis largely depends on the un-
derlying etiology which emphasizes the paramount impor-
tance of a detailed diagnostic work-up. Treatment should be
individualized, taking into account the clinical features, pres-
ence of inflammation, comorbidities, and effusion size.
Although management should definitely comply with the cur-
rent guideline recommendations, new piece of evidence
should be taken into account in the clinical decision-making.
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Fig. 2 Pericardial effusion triage and management algorithm recommended by the 2015 European Society of Cardiology updated according to the
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