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Acute pericardial diseases are common
disorders in several clinical settings, includ-
ing primary care as well as emergency and
subspecialty departments, such as cardiolo-
gy, rheumatology, and nephrology. Their
exact incidence and prevalence are un-
known; however, acute pericardial diseases
and their recurrences are quite common in
everyday clinical practice and, even today,
remain a challenging problem for the clini-
cian. Acute pericardial diseases include
acute pericarditis and its recurrences, peri-
cardial effusion and cardiac tamponade.

The diagnosis of acute pericarditis in a
young patient with typical chest pain is
easy, but diagnosing the etiology may be
quite more difficult. Deciding on the extent
of diagnostic evaluation in the individual
patient requires good clinical judgment
based on careful evaluation of the risk-ben-
efit ratio of planned diagnostic and thera-
peutic options.

Recently, a new direction in the diagno-
sis and treatment of pericardial disease has
been proposed1-4. This approach is based on
the comprehensive and systematic imple-
mentation of new techniques of pericardio-
centesis, pericardial fluid analysis, pericar-
dioscopy, epicardial and pericardial biopsy,
as well as the application of molecular biol-
ogy and immunology techniques for peri-

cardial fluid and biopsy analyses in order to
permit a specific diagnosis and treatment.

However, this strategy reported by the
same authors in recently published guide-
lines5 has not been employed in most acade-
mic and health care institutions and, in most
cases, is not available. The clinician may
wonder whether the usual “old” clinical ap-
proach must be changed and which clinical
management is advisable. In order to pro-
vide an evidence-based guide for the clinical
management of acute pericardial disease,
we propose a review of the results and out-
comes of the published papers and reviews.

A systematic review of all the published
works on acute pericardial disease was per-
formed. We did a comprehensive Medline
search and included the MeSH terms “peri-
carditis”, “pericardium”, “pericardial effu-
sion”, “cardiac tamponade”, and “pericar-
dial constriction”. Only papers published in
English were considered. Papers with new
or important contents as well as relevant
abstracts are included in the reference list.

Acute pericarditis

Approach to the etiologic diagnosis. The
true incidence and prevalence of acute peri-
carditis are unknown. As suggested by a
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Acute pericardial diseases are common disorders in several clinical settings. The presentation
may include acute pericarditis and its recurrences, incidental pericardial effusion, cardiac tampon-
ade, and occasionally constrictive pericarditis. New diagnostic techniques have improved the sam-
pling and analysis of pericardial fluid and allow a comprehensive diagnostic approach. Deciding on
the extent of diagnostic evaluation in the individual patient requires good clinical judgment based on
careful evaluation of the risk-benefit ratio of the planned diagnostic and therapeutic options. Most
cases of acute pericarditis are viral or idiopathic and self-limited; however, other etiologies should al-
so be considered. The diagnostic yield of extensive laboratory evaluation and pericardiocentesis is
low, and invasive procedures should be limited mainly to patients in whom therapeutic intervention
is necessary. Treatment should focus on symptomatic relief, usually through the administration of
non-steroidal anti-inflammatory drugs, and patients should be carefully evaluated and monitored for
common complications of the disease.

(Ital Heart J 2004; 5 (11): 803-817)



prevalence of about 1% in autopsy studies, pericarditis
is frequently subclinical. However, it is a common dis-
ease that might account for up to 5% of presentations
with non-ischemic chest pain6. 

Acute pericarditis may be due to several causes, ow-
ing to the fact that the pericardium may be involved in
a large number of systemic disorders. Besides, acute
pericarditis may also present as an isolated entity7,8.
Acute pericarditis may be subdivided into infectious
(more commonly viral) and non-infectious disease. A
useful etiologic classification of acute pericarditis is re-
ported in table I. However, in clinical practice a proba-
bilistic approach seems to be reasonable. In Western
countries most cases presenting in immunologically
competent patients and not associated with apparent
medical or surgical conditions have a viral etiology. In
some cases an immunological response related to a pre-
vious viral infection may be found. However, in clini-
cal practice many cases are classified as idiopathic peri-
carditis because an extensive diagnostic evaluation is
not performed or is unsuccessful (Table II)9-11. Thus,
most cases of the so-called idiopathic pericarditis are
probably viral8-11. Acute viral or idiopathic pericarditis

typically follows a brief and benign course after empir-
ic treatment with salicylates or other non-steroidal an-
ti-inflammatory drugs (NSAIDs)9-11. Some clinical fea-
tures at presentation may be highly suggestive of a spe-
cific etiology or predictive of a high risk of complica-
tions. These include high fever, subacute onset, im-
munodepression, trauma, oral anticoagulant therapy,
myopericarditis, severe pericardial effusion, and car-
diac tamponade11. 

Specific issues. Tuberculous pericarditis. Tuberculous
pericarditis is now rare in developed countries (up to
5% of all cases), but remains common in developing
countries. It is also frequent among immigrants (above
all from Africa and Eastern Europe) and immunode-
pressed patients12. The mortality rate in untreated effu-
sive tuberculous pericarditis may be as high as 85% and
pericardial constriction may be a delayed complication
in up to 50% of all cases5. The symptoms of tubercu-
lous pericarditis are non-specific and fever, weight loss,
and night sweats generally precede cardiopulmonary
complaints. While pericarditis in a patient with proven
ongoing extracardiac tuberculosis is strongly sugges-
tive of a tuberculous etiology, in many adults tubercu-
lous pericarditis is due to reactivation of the disease.
Thus, in such patients the primary focus of infection is
often inapparent. In most cases tuberculous pericarditis
is insidious in onset13 and failure of empiric treatment
with NSAIDs as well as disease persistence for more
than 1 week are both common9,10. In such patients it is
important to rule out a specific etiology9-11. Thus, it is
necessary to ascertain whether the patient has a history
of tuberculosis, tuberculosis exposure, PPD skin test
reactivity, or immunodepression. Then, it is necessary
to systematically perform an intermediate strength PPD
skin test as well as a search for mycobacteria (both in
stained smears and by culture) on three samples of spu-
tum or, in patients not producing sputum, in gastric as-
pirates. The vast majority (over 85%) of immunocom-
petent patients with acute or chronic tuberculous peri-
carditis have a positive PPD skin test14. Thus, a negative
PPD skin test indicates a low probability of tuberculous
pericarditis. However, the PPD skin test is often nega-
tive in patients with HIV infection. Moreover, the tu-
berculin skin test has yielded false negative results in

804

Ital Heart J Vol 5 November 2004

Table I. Etiology of acute pericarditis.

• Idiopathic pericarditis
• Infectious pericarditis: viral (echovirus and coxsackievirus

are the most common), tuberculous, other bacterial and fun-
gal (rare)

• Pericarditis in autoimmune disorders (pericardial injury syn-
dromes including Dressler syndrome, postcardiotomy syn-
drome, autoreactive pericarditis, pericarditis in systemic au-
toimmune diseases: more common in systemic lupus erythe-
matosus, rheumatoid arthritis, systemic sclerosis, Behçet syn-
drome, and familial Mediterranean fever)

• Neoplastic pericarditis: primary (rare, above all mesothe-
lioma), secondary (common: lung and breast cancer, lym-
phoma)

• Pericarditis in metabolic disorders (more common: uremia
and dyalisis-related, myxedema)

• Pericarditis in diseases of the surrounding organs (acute my-
ocardial infarction, aortic aneurysm, lung infarction, pneumo-
nia, paraneoplastic pericarditis)

• Traumatic pericarditis (direct and indirect injury including
mediastinal irradiation)

• Other (rare: drug-related, etc.)

Table II. Etiology of acute pericarditis in published clinical studies with unselected populations.

Permanyer-Miralda et al.9 Zayas et al.10 Imazio et al.11

(n=231) (n=100) (n=300)

Years (printed) 1977-1983 (1985) 1991-1993 (1995) 1996-2001 (2004)
Idiopathic 199 (86.0%) 88 (88.0%) 240 (80.0%)
Specific etiology 32 (14.0%) 22 (22.0%) 60 (20.0%)
Neoplastic 13 (5.6%) 7 (7.0%) 14 (4.7%)
Tuberculosis 9 (3.9%) 4 (4.0%) 14 (4.7%)
Autoimmune etiology 4 (1.7%) 3 (3.0%) 26 (10.2%)
Purulent 2 (0.9%) 1 (1.0%) 1 (0.3%)



up to 33% of cases due to anergy. Besides, it is positive
in about 30 to 40% of patients with acute idiopathic
pericarditis. Thus, the tuberculin skin test alone is not a
reliable indicator of tuberculous pericarditis5. While in
a minority of patients with pericarditis, a diagnosis may
be made by culture or histological demonstration of tu-
berculosis outside the pericardium (sputum, gastric as-
pirate, pleural fluid), a definite diagnosis of tuberculous
pericarditis is made by the identification of Mycobac-
terium tuberculosis in the pericardial fluid or tissue,
and/or the presence of caseous granulomas in the peri-
cardium5,15. The following analyses are useful in case
of suspected tuberculosis: acid-fast bacilli staining,
mycobacterium culture or radiometric growth detec-
tion, polymerase chain reaction analyses, adenosine
deaminase (ADA), interferon (IFN)-�. Pericardial fluid
has a high specific gravity, high protein levels, and a
high white cell count. A high ADA activity and IFN-�
levels in pericardial effusion are diagnostic. Using a
cut-off value of ADA activity of 40 U/l, the sensitivity
and specificity of ADA testing were 93 and 97% re-
spectively. Using a cut-off of 30 U/l, the sensitivity was
94% and the specificity 68% with a positive predictive
value of 80%. A cut-off value of 200 pg/l for pericardial
IFN-� resulted in a sensitivity and specificity of 100%
for the diagnosis of tuberculous pericarditis16. Poly-
merase chain reaction analysis may identify the DNA
of Mycobacterium tuberculosis in as little as 1 �l of
pericardial fluid5.

As reported by the current European Society of Car-
diology (ESC) guidelines5, we believe that only pa-
tients with proven or very probable tuberculous peri-
carditis should be treated. Various antituberculous drug
combinations of different durations have been pro-
posed5. A possible treatment of choice for all adults
with tuberculous pericarditis (as for other forms of ex-
trapulmonary tuberculosis) is an initial four-drug regi-
men: isoniazid (300 mg orally once daily), rifampicin
(600 mg orally once daily), pyrazinamide (15 to 30
mg/kg/day up to 2 g/day given as a single dose, in Italy
generally up to 1.5 g/day), and either ethambutol (15 to
25 mg/kg orally once daily) or streptomycin (20 to 40
mg/kg up to 1 g given intramuscularly once daily). Af-
ter a daily therapy for 8 weeks, most patients may be
switched to a daily or twice weekly two-drug regimen
consisting of isoniazid and rifampicin until completion
of a 6-month course of therapy. A meta-analysis of pa-
tients with effusive and constrictive tuberculous peri-
carditis suggested that the addition of corticosteroids to
standard antituberculous treatment may reduce mortal-
ity and the need of subsequent pericardiocentesis and
pericardiectomy. Thus, prednisone at the dose of 1
mg/kg for 1 month followed by a 2-month taper is rec-
ommended17.

HIV infection. Pericardial involvement is seen in up to
20% of patients with HIV infection, but symptomatic
pericarditis is frequently due to secondary infection

(often mycobacterial) or neoplasia (particularly lym-
phoma or Kaposi’s sarcoma)18,19. Nowadays, the inci-
dence of pericardial involvement has decreased owing
to effective antiretroviral therapy, but when present, it
is associated with a worse prognosis19.

Iatrogenic etiology. Due to the contemporary wide-
spread use of invasive diagnostic and therapeutic op-
tions, radiation therapy, cardiac surgery and percuta-
neous procedures have become important causes of
acute pericarditis8.

Pericardial injury syndromes. Pericardial injury syn-
dromes include the postpericardiotomy syndrome, the
postmyocardial infarction syndrome, and traumatic
pericarditis. The pericardial injury syndromes have
many clinical and pathogenetic features in common, in-
cluding: a prior injury of the pericardium, myocardium
or both, followed by a latent period between the injury
and the development of pericarditis, and their respon-
siveness to NSAIDs and corticosteroids. 

The postpericardiotomy syndrome has been report-
ed in up to 20% of cases at a median of 4 weeks after
surgery. In these cases pericardial constriction is com-
mon and has been reported in about 0.2% of cases20,21.
The most frequent complaint is chest pain occurring a
few days to several weeks after a cardiac operation.
Fever, leukocytosis and an elevated erythrocyte sedi-
mentation rate are typically seen. The pathogenesis is
thought to be autoimmune and is precipitated by peri-
cardial injury during cardiac surgery. 

After cardiac surgery, the baseline ECG is seldom
normal. As a result, it is difficult to make a diagnosis of
pericarditis by ECG. Serial echocardiography shows
that postoperative pericardial effusion is considerably
more common than is clinically obvious, being present
in as many as 85% of patients22. The effusion usually
develops by the second postoperative day but may not
occur until day 10. In most cases, the effusion reaches
its maximal size by the tenth postoperative day and then
gradually resolves. The presence of pericardial effusion
alone is not sufficient for the diagnosis of acute peri-
carditis.

The postmyocardial infarction and the postpericar-
diotomy syndromes are both treated with NSAIDs
(ibuprofen, which increases coronary flow, may be the
agent of choice). Anecdotal reports suggest that
colchicine may be helpful. There are more data sup-
porting benefit from colchicine in patients with recur-
rent pericarditis, which also appears to be mediated by
immune mechanisms. A short course of steroids is ef-
fective when the patient does not respond to the above
drugs. Owing to the widespread use of thrombolysis,
pericarditis associated with transmural myocardial in-
farction is now less frequent and occurs in no more
than 5 to 10% of cases23,24. It should be suspected in
any patient with pleuropericardial pain. A pericardial
friction rub may or may not be present. The differenti-
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ation of pericarditis from recurrent angina may be dif-
ficult, but a careful history and evaluation of serial
ECGs may help to distinguish the two entities.
Dressler’s syndrome, pericarditis that occurs at least 1
week following myocardial infarction, is now exceed-
ingly rare7,8. Most cases of pericarditis have a benign
course; however, because pericarditis is associated
with larger infarcts, the overall long-term mortality
rate is increased. Rare complications include hemo-
pericardium, cardiac tamponade, and constrictive peri-
carditis. 

Neoplastic pericarditis. Another important etiology to
be considered in Western countries is neoplastic peri-
carditis. Neoplastic pericarditis is generally a sec-
ondary disorder caused by local tumor invasion or lym-
phatic or hematogenous spread (generally from breast
or lung carcinoma, and lymphoma) while primary ma-
lignant disease is rare (generally pericardial mesothe-
lioma)8.

Most patients with a malignant pericardial disease
are known to have a malignant tumor before evidence
of pericardial involvement. However, some cases of
pericardial disease as the first manifestation of cancer
have been described. In a survey on 450 consecutive
patients, an acute pericardial disease was the initial clue
to malignancy in up to 4% of cases (in 3 out of 4 cases
lung cancer was discovered in these patients). Malig-
nancy must be excluded in every case of an acute peri-
cardial disease with cardiac tamponade at presentation,
an incessant or recurrent course, and in case of a lack of
response to NSAIDs25. The patient with neoplastic
pericarditis may have a mild, subtle presentation, as is
often seen in the early stages of pericardial effusion, or
may present with dramatic hemodynamic compromise,
as is seen with cardiac tamponade and constrictive peri-
carditis. An effusion must be considered of proven ma-
lignant origin when specific supporting evidence is col-
lected (e.g. positive cytology or positive biopsy). Cy-
tology and tumor markers (carcinoembryonic antigen,
�-feto protein, CA 125, CA 72-4, CA 15-3, CA 19-9)
are mandatory in case of suspected neoplastic peri-
carditis. Moreover, in this subset low levels of ADA and
high levels of carcinoembryonic antigen are highly
suggestive of neoplastic pericarditis. 

Many treatment options are available. These range
from simple drainage to thoracic surgery. It is essential
that the treating physician choose a treatment plan in
the context of the cancer stage, the patient’s prognosis,
the success rates and risks of the various modalities,
and also the local availability and expertise26,27. Given
the poor prognosis of most patients presenting with
malignant pericardial effusions, reducing symptoms
and improving quality of life are the primary goals of
treatment28. In cases with cardiac tamponade or signif-
icant effusion, initial relief may be easily obtained
with percutaneous pericardiocentesis sometimes fol-
lowed by drainage with an indwelling catheter. Effu-

sion recurrences may occur, however, in up to 40% of
cases if only simple pericardial drainage is per-
formed27,29. Systemic antitumor therapy with chemo-
therapy or radiation therapy is effective in controlling
malignant effusions in cases of sensitive tumors such
as lymphomas, leukemias and breast cancer and must
be considered whenever possible. Effective manage-
ment may also be achieved by instillation in the peri-
cardial sac of different agents, with sclerosing or cyto-
static activity, such as tetracyclines, bleomycin,
thiotepa, cisplatin or radionuclides29. Intrapericardial
treatment tailored to the type of cancer indicates that
cisplatin is more effective in secondary lung cancer
while thiotepa is more effective in breast cancer5,29.
Tetracyclines as sclerosing agents are effective in 80 to
90% of cases, but side effects and complications are
common and include fever, chest pain, supraventricu-
lar arrhythmias, and above all fibrosis leading to con-
striction in long-term survivors. 

Nowadays, radiation therapy for the treatment of
mediastinal tumors and breast cancer is known as an in-
creasingly frequent cause of pericarditis and pericardial
constriction30.

Diagnosis. Acute pericarditis is diagnosed when at
least two of the following criteria are present: peri-
carditic chest pain, pericardial friction rub, and wide-
spread ST-segment elevation on the ECG7-9,11,31. The
presence of pericardial effusion confirms the clinical
suspicion but is not necessary for the definite diagnosis.

Chest pain is the most common symptom and is typ-
ically sudden and severe in onset after a “viral illness”
and may be preceded by low-grade fever (Table III).
The pain is retrosternal and/or left precordial with pos-
sible referral to the back and trapezius ridge, and is of-
ten pleuritic and accentuated by inspiration, coughing
and sometimes swallowing. It may be aggravated by
some changes in posture (supine or left lateral decubi-
tus posture) and relieved by others (upright posture). 

The pericardial friction rub is considered the
pathognomonic specific physical finding of acute peri-
carditis7,31. Classically described as triphasic (52%),
with systolic and both early (passive ventricular filling)
and late (atrial systole) diastolic components, it may be
biphasic (33%) or monophasic (15%). The pericardial
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Table III. Clinical findings in 300 consecutive cases of acute
pericarditis11.

Clinical finding No. patients

Chest pain 295 (98.3%)
Pericardial friction rub 105 (35.0%)
ST-segment elevation 268 (89.3%)
Typical ECG evolution 161 (60.1%)
Pericardial effusion 180 (60.0%)
Cardiac tamponade 15 (5.0%)
Acute onset 267 (89.0%)



friction rub is frequently evanescent, positional, and
may vary in intensity and characteristics even during a
single day. Furthermore, it may occasionally disappear.
Hence, adequate evaluation may sometimes require
careful and repeated examination11,31. Although the
presence of a pericardial rub guarantees the diagnosis,
its absence does not exclude it.

ECG changes are common and typically evolve
through four stages:
• stage I (first hours to days) is characterized by diffuse
ST-segment elevation (typically concave up). There is
also an atrial current of injury, reflected by elevation of
the PR segment in lead aVR and depression of the PR
segment in the other leads, principally V5 and V6. PR
deviations are frequently overlooked and are recorded
as the first and early ECG abnormalities32;
• stage II is characterized by normalization of the ST
and PR segments;
• stage III is characterized by the development of wide-
spread T-wave inversions, generally after the ST seg-
ments have become isoelectric;
• stage IV is characterized by ECG normalization or by
persistent T-wave inversion.

A typical ECG evolution is recorded in up to 60% of
cases11, while an atypical evolution is not rare and, es-
pecially in myopericarditis, may simulate an acute
coronary syndrome. Therapy may accelerate or alter
the progression of the ECG changes.

Patients with concomitant myocarditis may show
ST and T changes resembling those of isolated peri-
carditis or acute ischemia. The ECG differential diag-
nosis must include acute coronary syndrome and early
repolarization. The ECG features that may be used to
distinguish the ECG changes in acute pericarditis from
those in acute coronary syndromes and early repolar-
ization are reported in tables IV and V.

Sustained arrhythmias are uncommon in acute peri-
carditis. They have been reported in only 7% of cases,
were all atrial and occurred in patients with heart dis-
ease.

Acute pericarditis has also been associated with ele-
vated biomarker serum levels. The MB fraction of crea-
tine kinase may be modestly elevated in some cases of
acute pericarditis, while the level of C-reactive protein is
usually high. An elevation in serum cardiac troponin I

(cTnI) is a sensitive and specific marker for myocardial
injury and may also be seen in patients with acute peri-
carditis (Table VI)33-35. In two studies including 187 con-
secutive patients with acute idiopathic pericarditis, cTnI
was detectable in the serum in 32 to 49% of cases and
was above a threshold value of 1.5 ng/ml in 8 to
22%33,35.

Features associated with a rise in cTnI are younger
age, male gender, ST-segment elevation, a pericardial
effusion at presentation and recent infection. Coronary
angiography was performed in 16 patients with a cTnI
level ≥ 1.5 ng/ml in the two studies and was normal in
all33,35. The enzyme rise is transient, typically resolving
within 10 days of presentation. Persistent cTnI eleva-
tions suggest myopericarditis. The rise in cTnI levels in
acute pericarditis is roughly related to the extent of my-
ocardial inflammation, and unlike acute coronary syn-
dromes, is not a negative prognostic marker35.

Clinical management. In three series including a total
of 631 patients with primary acute pericardial disease
who underwent conservative clinical evaluation, a spe-
cific diagnosis was established in 114 cases (18%)9-11.
Among them, the most common diagnoses were neo-
plasia (29.8%), autoimmune disease (28.9%), and tu-
berculosis (23.7%), while purulent pericarditis (3.5%)
was less common. The first study9 was largely per-
formed before the HIV era, while the second included
only HIV-negative patients10. In the third study11 HIV-
infected patients were not excluded and accounted for
about 5.0% of all cases.

In all these clinical studies a conservative diagnos-
tic protocol was adopted considering that most cases
had probably a viral or idiopathic etiology. The diagno-
sis of viral infection is strongly supported by the find-
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Table IV. ECG differential diagnosis between acute pericarditis and ST-elevation myocardial infarction.

Finding Acute pericarditis Acute coronary syndrome

ST-segment elevation Normal concavity, < 5 mm Convex (dome-shaped), > 5 mm
Distribution Generalized Localized
Reciprocal ECG changes No Yes
T-wave inversion Generally after ST-segment normalization Before ST-segment normalization
ST-segment evolution Asynchronous Synchronous
PR depression Yes No
New Q waves No Yes
Prolonged QT interval No Yes

Table V. ECG differential diagnosis between acute pericarditis
and early repolarization.

Finding Acute pericarditis Early repolarization

Distribution Generalized V3-V6
PR depression Yes No
ST-segment evolution Yes No
ST/T ratio in V6 ≥ 0.24 < 0.24



ing of a greater than 4-fold rise in serial antiviral anti-
body titers during the initial 3 weeks of illness, while it
is rarely productive to attempt to isolate the virus from
blood, pericardial fluid, pleural fluid or stool. Howev-
er, treatment is not influenced by a specific viral diag-
nosis; thus, the diagnosis is frequently presumed to be
viral, but evidence for this is often not sought because
of the expense involved and the time required before
the results of viral titers are available. This approach
may change with the introduction of new methods for
the diagnosis and treatment of specific viral infections.

The number of “idiopathic” cases may be substan-
tially reduced with an invasive approach including a
comprehensive and systematic implementation of new
techniques of pericardiocentesis, pericardial fluid
analysis, pericardioscopy, epicardial and pericardial
biopsy, as well as the application of molecular biology
and immunology techniques for pericardial fluid and
biopsy analyses in order to permit a specific diagnosis
and treatment. In this setting true idiopathic cases are
reduced to less than 5% of all cases1-5. However, these
techniques are expensive, not universally available and
require invasive interventions in patients with a possi-
ble brief and benign course after NSAIDs. 

Recently, a clinical approach for the triage of acute
pericarditis has been proposed11. After literature re-
view, the clinical features that had previously been
more frequently associated with an increased risk of
short-term complications or a high likelihood of a spe-
cific disease were identified as “poor prognostic pre-
dictors”. These clinical features included fever >
38°C, subacute onset, immunodepression, trauma,
oral anticoagulant therapy, myopericarditis, severe
pericardial effusion and cardiac tamponade. Patients
without poor clinical or echocardiographic prognostic
predictors were considered at low risk and assigned to
outpatient treatment with high-dose oral aspirin (800
mg orally every 6 or 8 hours for 7-10 days with grad-
ual tapering over 2-3 weeks and gastroprotection with
omeprazole 20 mg/day). A clinical and echocardio-
graphic follow-up was performed at 48-72 hours, 7 to
10 days, 1 month, 6 months and 1 year in non-compli-
cated cases. 

Patients with poor clinical and echocardiographic
prognostic predictors or patients who did not respond

to aspirin were considered high-risk patients to be stud-
ied and treated after hospitalization. In these cases a
complete search for specific causes was performed.

Aspirin failure was considered in case of an unfa-
vorable clinical reaction with persistence of fever, peri-
cardial effusion appearance or worsening and general-
ized illness lasting more than 7 days despite treatment
with full-dose aspirin9-11.

In this study a low recurrence rate was observed
(16.9%) in the low-risk group and was attributed to the
application of a conservative management protocol and
to the gradual tapering of aspirin, while the reported re-
currence rate after an initial attack of idiopathic peri-
carditis may be as high as 30 to 50%5,36. Moreover, au-
thors1-5 who usually perform a thorough invasive ap-
proach have reported the highest frequency of recur-
rence (up to 50%) while the recurrence rate is lower in
clinical studies where a conservative management
strategy was adopted9-11. It is not clear whether this is
to be attributed to a selection bias (surveys from tertiary
referral centers) or whether it is related to other causes.

The implementation of the protocol led to a specific
diagnosis in 60 out of 300 cases (20.0%) in the un-se-
lected group (previous literature data ranged from 14 to
22% of cases)9,10, but in 36 out of 46 moderate-high-risk
patients (78.3%) who were hospitalized. This suggests
the importance and utility of patient selection to initiate
a search for a specific etiologic diagnosis. Outpatient
treatment was efficacious in 221 out of 254 cases (87%)
without serious complications during follow-up.

In all studies, features that predicted the finding of a
specific etiology were tamponade at presentation and
lack of resolution after 7 to 10 days. No patient with
seemingly idiopathic pericarditis had persistent disease
or an adverse outcome.

The invasive nature of pericardiocentesis and pericar-
dial biopsy must be weighed against their low diagnostic
yield in some studies and against the demonstration that
many patients may be safely and effectively managed
without examination of the pericardial fluid8-11. Thus, in
a clinical setting it is not appropriate to perform a full di-
agnostic evaluation in all patients with acute pericarditis.
Acute pericarditis triage may be possible on a clinical ba-
sis and hospitalization and a full diagnostic evaluation
may be safely restricted to high-risk cases (Fig. 1).
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Table VI. Cardiac troponin (cTn) I elevation in viral or idiopathic acute pericarditis in published studies.

Study Years Study design Setting No. cTn I assay cTn I+ cTn I+
patients (≥ 1.5 ng/ml)

Bonnefoy et al.33 1996-1997 Single-center, Hospital 69 Dade, Stratus 34 (49%) 15 (22%)
retrospective

Brandt et al.34 1998-1999 Single-center, Hospital 14 Abbott Lab 10 (71%) ND
observational

Imazio et al.35 2000-2002 Single-center, Hospital, day-hospital, 118 Dade, Stratus 38 (32%) 9 (7.6%)
prospective ambulatory

ND = not determined.



Indications to invasive procedures. At this point a clini-
cian may wonder when to resort to invasive approaches
in a manner which effectively contributes to the clinical
management. A traditional approach9,37 has been thor-
oughly studied by Spanish authors (the so-called
“Barcelona experience”) and is summarized in table VII.

In the current ESC guidelines5, pericardiocentesis is
indicated for clinical tamponade, a high suspicion of
purulent or neoplastic pericarditis (class I indication),
or for large or symptomatic effusions despite medical
treatment for more than 1 week. Relative contraindica-
tions include uncorrected coagulopathy, anticoagulant
therapy, thrombocytopenia (< 50 000/mm3) and small,
posterior, and loculated effusions. In acute traumatic
hemopericardium and purulent pericarditis, surgical

drainage is more appropriate than pericardiocentesis.
The subxiphoid approach is used most commonly be-
cause it is extrapleural and avoids the coronary arteries.
Pericardiocentesis may be guided by fluoroscopy or
echocardiography. Direct ECG monitoring from the
puncturing needle is not an adequate safeguard.

If hemorrhagic fluid is aspirated, one should re-
member that clotting is prevented in pericardial fluid;
on the contrary, clotting readily occurs when blood is
collected from a cardiac chamber. Fibrinolytic activity
in the pericardium prevents blood clotting in subacute
and chronic effusion. However, acute hemorrhage into
the pericardium overwhelms fibrinolysis and blood
clotting may occur in such cases. If the answer is not
clear, contrast medium may be injected under fluoro-
scopic guidance, or agitated saline under echocardio-
graphic guidance, to exclude cardiac puncture. 

It is prudent to drain the fluid in steps of < 1 liter at
a time to avoid acute right ventricular dilation (the so-
called sudden decompression syndrome). The feasibil-
ity is high (> 90%) in patients with an anterior effusion
> 10 mm while the success rate falls to about 60% in
case of small, posterior effusions. The most serious
complications of pericardiocentesis are lacerations and
perforation of the myocardium and the coronary ves-
sels. The incidence of major complications is < 1.6%5.

In previous studies9-11,37 pericardial biopsy was gen-
erally performed as a part of a therapeutic procedure
(surgical drainage) in patients with cardiac tamponade
relapsing after pericardiocentesis (therapeutic biopsy),
and as a diagnostic procedure in patients with disease
lasting > 3 weeks without a definite diagnosis.

Technical advances in instrumentation with the in-
troduction of pericardioscopy, and in contemporary
pathology, virology and molecular biology have im-
proved the diagnostic value of epicardial/pericardial
biopsy1-5. Targeted biopsy during pericardioscopy was
particularly useful in the diagnosis of neoplastic peri-
carditis.

Although, according to some authors, pericar-
dioscopy may offer an advantage in selected patients,
the available evidence does not seem to justify increas-
ing the indications for pericardial drainage. Probably a
more appropriate approach might be a compromise be-
tween performing too many unnecessary invasive stud-
ies and missing too many specific diagnosis38,39. Thus,
in current ESC guidelines pericardioscopy and pericar-
dial biopsy have a class IIa indication5. This approach
may change with the introduction of new treatments for
specific viral infections. Still, nowadays the old clinical
management with a wise use of invasive procedures
seems to be appropriate in most cases.

Recurrent pericarditis

Recurrent pericarditis is a syndrome in which peri-
carditis recurs after the original etiologic agent has dis-
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Figure 1. Acute pericarditis triage (see text for details). NSAID = non-
steroidal anti-inflammatory drug.

Table VII. Management protocol for acute pericarditis in the
“Barcelona experience”.

Step Procedures

I General clinical and laboratory evaluation including
ECG, chest X-ray and echocardiography was performed
in all patients. For persistent illness (> 1 week) a specif-
ic etiology search is recommended

II Pericardiocentesis was performed in patients who had
tamponade, suspected purulent pericarditis or clinical
activity with effusion persisting > 1 week after NSAID
therapy. Pericardial studies are performed according to
laboratory facilities

III Pericardial biopsy was performed if the illness lasted > 3
weeks without an apparent etiologic diagnosis

IV Empiric antituberculosis therapy was instituted if the di-
agnosis was not established by means of the above mea-
sures

NSAID = non-steroidal anti-inflammatory drug.



appeared or has ceased to be active7,40,41. It is one of the
most troublesome complications of acute pericarditis.
Recurrent pericarditis may be a prolonged and frustrat-
ing disease with disabling pain and malaise. Because of
this and the need to maintain compliance, effective
communication with the patient is very important. The
precise recurrence rate after the initial attack is un-
known, but may be as high as 15 to 32%36,40 and even
up to 50% in some recent reports3,5. Recurrences may
occur during the phase of drug reduction (incessant
pericarditis) or after treatment discontinuation (recur-
rent pericarditis)36.

Recurrent pericarditis is considered an autoimmune
phenomenon and therefore should respond well to anti-
inflammatory or immunosuppressive drugs40,41. The
optimal method for preventing and treating recurrences
has not been established. Therapeutic modalities are
non-specific and include NSAIDs, corticosteroids, im-
munosuppressive agents, and pericardiectomy7,36,40-43.
The majority of cases respond to NSAIDs. Others have
a prolonged course and respond only to cortico-
steroids41. In this setting prolonged or frequent admin-
istration of corticosteroids may be necessary, possibly
leading to corticosteroid-dependence and adverse side
effects36,41,42. It is therefore recommended that the use
of steroids for recurrent pericarditis should be restrict-
ed36,44. Several small studies36,44-47 have successfully
used colchicine to prevent recurrences of acute peri-
carditis after failure of conventional treatment.NSAIDs
plus colchicine is a reasonable first choice, even for the
first episode, before steroid therapy is attempted5,7,44,48.
When corticosteroid therapy is chosen, the dose and
duration of treatment are critical factors in treating and
preventing recurrent pericarditis. High-dose pred-
nisone (1.0-1.5 mg/kg) should be considered in the
treatment of recurrent pericarditis resistant to anti-in-
flammatory therapy, adding aspirin or another NSAID
during gradual tapering of the steroid. Cyclophos-
phamide or azathioprine should be reserved for patients
who do not respond to high-dose prednisone or who

present with severe complications41. Recurrent cases
resistant to prednisone, colchicine and other immuno-
suppressive drugs have been successfully treated with
high-dose intravenous immunoglobulins49. A possible
management strategy for recurrence is reported in fig-
ure 2, while commonly used drugs are reported in table
VIII.

Data on recurrent pericarditis in children and ado-
lescents are controversial42,50. A previous study showed
that children might respond remarkably well to
colchicine, which was administered for 6 months with
no adverse reactions50. On the other hand, in a more re-
cent study colchicine did not prevent relapses42.

In the management of patients with a previous at-
tack of acute pericarditis, recurrent pain without ob-
jective evidence of a recurrence is a common and of-
ten annoying problem for physicians as well as recur-
rent pericarditis itself51,52. About 10% of patients with
a previous acute pericarditis attack might present with
recurrent pain but no clinical evidence of disease. This
is actually a difficult and not uncommon problem that
is most likely to appear in more chronic cases in
which numerous recurrences have occurred and have
been suppressed by corticosteroids. The reason for
this phenomenon is unknown but it seems reasonable
to suggest that a new course of corticosteroids should
not be started. Therefore, the pain must be treated by
simple analgesic remedies (paracetamol with a start-
ing dose of 500 mg every 8 hours). Sometimes it can
precede clinical evidence of a recurrence and thus pa-
tient re-examination is mandatory. Female gender,
previous use of corticosteroids, and frequent recur-
rences were found to be risk factors for this syn-
drome52.

Pericardial effusion and cardiac tamponade

Pericardial effusion may occur as a result of a vari-
ety of clinical conditions, including infections (viral,
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Figure 2. Recurrent pericarditis management (see text for details).



bacterial, or fungal), inflammatory, postinflammatory,
autoreactive, and neoplastic processes. Moreover, peri-
cardial effusion may be an incidental and silent finding
in a number of systemic disorders. Although pericardial
effusion is common in patients with connective tissue
disease, cardiac tamponade is rare. Among medical pa-
tients, malignant disease is the most common cause of
pericardial effusion with tamponade. The more com-
mon causes reported in clinical studies53,54 are shown in
table IX.

The diagnosis of pericardial effusion/tamponade re-
lies on a strong clinical suspicion and is confirmed by
echocardiography. Echocardiography is the primary
method for documenting the presence of a pericardial
effusion because of its high degree of specificity and
sensitivity, even when available only in M-mode. For
these reasons, the use of echocardiography for the eval-
uation of all patients with suspected pericardial disease
was given a class I recommendation by a 2003 task
force of the American College of Cardiology (ACC),
the American Heart Association (AHA) and the Amer-
ican Society of Echocardiography (ASE)55,56. A de-

tailed list of recommendations in pericardial diseases is
reported in table X.

A commonly used classification of pericardial effu-
sion is that reported by Weitzman et al.22: a small effu-
sion is an echo-free space (anterior plus posterior) < 10
mm during diastole, a moderate effusion is an echo-free
pericardial space 10 to 20 mm, and a severe effusion is
an echo-free space > 20 mm. Pericardial effusion echo-
free spaces are measured at the onset of the QRS com-
plex (end of diastole) (Fig. 3). 

Once the diagnosis of pericardial effusion has been
made, it is important to determine whether the effusion
is creating significant hemodynamic compromise.
Asymptomatic patients without hemodynamic compro-
mise, even with large pericardial effusions, do not need
to be treated with pericardiocentesis unless fluid analy-
sis is necessary for diagnostic purposes (e.g., in acute
bacterial pericarditis, tuberculosis and neoplasia). Al-
though tamponade is a clinical diagnosis, two-dimen-
sional and Doppler echocardiography play a major role
in the identification of pericardial effusion and in the
assessment of its hemodynamic significance. Except in
hyperacute cases, a moderate to large effusion is usual-
ly present and swinging of the heart within the effusion
may be seen.

Other echocardiographic findings suggesting hemo-
dynamic compromise are the result of transiently re-
versed right atrial and right ventricular diastolic trans-
mural pressures (Table XI).

Echocardiography is also very useful as a guidance
to pericardiocentesis. Even though to date fluoroscopic
guidance has been the most widely employed tech-
nique, echocardiographic guidance is becoming in-
creasingly popular and may be equally effective in
good hands57,58. It has the added advantage of allowing
the physician to monitor the position of the needle dur-
ing the initial puncture; moreover, it is easier and more
convenient than fluoroscopy.

The 2003 ACC/AHA/ASE task force gave a class
IIa recommendation to echocardiographic guidance
and monitoring of pericardiocentesis55,56.
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Table VIII. Common drugs in acute pericarditis and its recurrences.

Drug Acute pericarditis Recurrence

Aspirin 800 mg every 6 to 8 hours Idem
subsequent gradual tapering

(reduction of 800 mg every week)
Ibuprofen 300-800 mg every 6 to 8 hours ND

until clinical resolution
Prednisone 1-1.5 mg/kg for 7-14 days 1-1.5 mg/kg for 1 month,

then gradual tapering* then gradual tapering within 3 months*
Colchicine 1 mg/day (0.5 mg � 2/day) Idem for 6 months

for 3 months (?)**

ND = not determined. * add aspirin or another non-steroidal anti-inflammatory drug during tapering (for instance: aspirin 800 mg bid
until prednisone discontinuation and then reduced to 800 mg/day for a further 1 to 4 weeks); ** not studied extensively.

Table IX. Main surveys on pericardial effusion.

Corey et al.53 Sagrista-Sauleda
(n=53) et al.54

(n=322)

Effusion size (mm) > 10 > 10
Cardiac tamponade (%) NR 37
Etiology (%)

Idiopathic 7 20
Neoplastic 23 13
Uremic 12 6
Iatrogenic 0 16
Post-AMI 0 8
Viral 14 0
Collagen
vascular disease 12 5
Tuberculosis 0 2
Other 9 21

AMI = acute myocardial infarction; NR = not reported.



Although not always performed, cardiac catheteri-
zation may confirm the diagnosis and document that
pericardial aspiration is followed by hemodynamic im-
provement. Patients who are hypovolemic at presenta-
tion may have low-pressure tamponade in which the in-
tracardiac diastolic pressures are 6 to 12 mmHg. Such

patients may not have a pulsus paradoxus. A fluid chal-
lenge with 1 liter of isotonic saline may reveal typical
tamponade dynamics58.

Tamponade may occur acutely (e.g., due to rupture
of the heart or aorta, trauma, or as a complication of
catheter or pacemaker procedures) or subacutely (e.g.,
due to neoplasm, uremia or idiopathic pericarditis).
Acute cardiac tamponade is generally sudden in onset,
may be associated with chest pain and dyspnea, and is
life-threatening if not promptly treated. The jugular ve-
nous pressure is typically markedly elevated, while hy-
potension is common due to the decline in cardiac out-
put. The heart sounds are often muted. In the most acute
cases, the effusion is small because the pericardium
cannot stretch rapidly. Subacute cardiac tamponade is a
less dramatic process. Patients may be asymptomatic or
complain of dyspnea, chest discomfort or fullness, fa-
tigue or other symptoms referable to increased filling
pressures and limited cardiac output58,59.

In about 60% of patients, the effusion is due to a
known underlying condition54. Specific clinical infor-
mation may be helpful to establish the etiology of a
pericardial effusion. Inflammatory signs, the size of
the effusion, and the presence or absence of tampon-
ade are useful to establish the cause of the effusion in
clinical practice. The presence of inflammatory signs
was associated with acute idiopathic pericarditis (like-
lihood ratio 5.4). On the other hand, a large effusion
without inflammatory signs or tamponade was associ-
ated with chronic idiopathic pericardial effusion (like-
lihood ratio 20), while tamponade without inflamma-
tory signs was associated with a malignant effusion
(likelihood ratio 2.9)54. A possible diagnostic strategy
for the evaluation of pericardial effusion based on a
probabilistic approach is reported in figure 4. The eti-
ology of the effusion as well as its biochemical, im-
munologic, cytologic, and bacteriologic characteris-
tics may, in some cases, be established by examination
of the pericardial fluid. The invasive nature of pericar-
diocentesis and pericardial biopsy must be weighed
against their low diagnostic yield in some studies, and
the demonstration that many patients may be safely
and effectively managed without examination of the
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Table X. Summary of the recommendations for the use of
echocardiography by a 2003 task force of the American College
of Cardiology, the American Heart Association, and the Ameri-
can Society of Echocardiography55,56.

Recommendations Class

1. All patients with suspected pericardial disease I
2. Patients with suspected bleeding in the pericar-

dial space
3. Follow-up study to evaluate the recurrence of ef-

fusion or to diagnose early constriction
Repeat studies directed to answer a specific clin-
ical question

4. Pericardial friction rub developing in acute my-
ocardial infarction accompanied by symptoms

1. Follow-up studies to detect early signs of tampo- IIa
tamponade in the presence of large or rapidly ac-
cumulating effusions

2. Echocardiographic guidance and monitoring of
pericardiocentesis

1. Postsurgical pericardial disease IIb
2. Strong clinical suspicion and non-diagnostic

TTE, TEE; assessment of pericardial thickness to
support a diagnosis of constrictive pericarditis

1. Routine follow-up of small stable pericardial ef- III
fusion 

2. Follow-up studies in patients with cancer or oth-
er terminal illness for whom management would
not be influenced

3. Assessment of pericardial thickness without
clinical evidence of constriction

4. Pericardial friction rub in early uncomplicated
myocardial infarction or during the early postop-
erative period after cardiac surgery

TEE = transesophageal echocardiography; TTE = transthoracic
echocardiography.

Figure 3. Evaluation of pericardial effusion (pe) by means of echocardiography. Panels A and B: severe pe according to the Weitzman criteria (echo-
free space [anterior plus posterior] 23 mm as measured at the end of diastole) with evolution to cardiac tamponade with a swinging heart (panel C). Ao
= aortic valve; IVS = interventricular septum; LA = left atrium; LV = left ventricle; PW = posterior wall; RA = right atrium; RV = right ventricle.

A B C



pericardial fluid39,60. Routine pericardial drainage pro-
cedures have a very low diagnostic yield in patients
with a large pericardial effusion without tamponade or
suspected purulent pericarditis, and no clear therapeu-
tic benefit is obtained with this approach. The clinical
outcomes depend on the underlying diseases and do
not appear to be influenced by drainage of the pericar-
dial fluid60. The main indications for pericardiocente-
sis or surgical drainage of a pericardial effusion are
moderate to severe tamponade, suspected purulent (in-
fectious) or tuberculous pericarditis, or persistence of
a large effusion.

A large idiopathic chronic pericardial effusion may
be defined as a collection of pericardial fluid that per-
sists > 3 months and has no apparent cause. During fol-
low-up overt tamponade was found in up to 29% of cas-
es. Large idiopathic chronic pericardial effusion is well
tolerated for long periods in most patients, but severe
tamponade may develop unexpectedly at any time.
Pericardiocentesis alone frequently results in the reso-

lution of large effusions, but recurrence is common and
pericardiectomy should be considered whenever a large
effusion recurs after pericardiocentesis61.

Other complications: constrictive pericarditis

The normal pericardium is ≤ 3 mm in thickness.
With chronic constriction, especially tuberculous con-
striction, the pericardium may thicken to ≥ 10 mm, cal-
cify, and intimately involve the epicardium. Constric-
tive pericarditis is an uncommon disorder with various
causes. In less developed countries, tuberculosis re-
mains the most common cause of chronic constrictive
pericarditis, whereas in developed countries constric-
tion is more common after cardiac surgery, mediastinal
irradiation, and purulent or recurrent pericarditis. In
many patients a specific cause cannot be identified.

The encasement of the heart by a rigid, non-pliable
pericardium results in characteristic pathophysiologic
effects, including impaired diastolic filling of the ven-
tricles, exaggerated ventricular interdependence, and
dissociation of the intracardiac and intrathoracic pres-
sures during respiration. Constrictive pericarditis typi-
cally presents with chronic insidious signs and symp-
toms of predominantly systemic venous conges-
tion62,63. 

In patients with heart failure symptoms, the pres-
ence of pericardial calcification on a plain radiograph
strongly suggests constrictive pericarditis. It is often as-
sociated with idiopathic disease and other markers of
disease chronicity and is an independent predictor of
increased perioperative mortality rates64. The diagnosis
is made on the basis of the clinical presentation,
echocardiography and/or computed tomography/mag-
netic resonance imaging and right heart catheterization
(Tables XII and XIII). 

Echocardiography may be particularly helpful to es-
tablish the diagnosis as well as to make a correct differ-
ential diagnosis65,66. Invasive hemodynamic evaluation
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Table XI. Diagnostic approach in cardiac tamponade.

Clinical presentation Tachycardia, pulsus paradoxus, hypotension, dyspnea
ECG Electrical alternans, low QRS voltage
Chest X-ray Enlarged cardiac silhouette with clear lungs
Echocardiography 1) Large effusion, swinging heart,

2) diastolic collapse of the right atrium (sensitivity 55%, specificity 88%) and right ventricle (sensitiv-
ity 48%, specificity 88%),

3) left atrial collapse,
4) dilation and < 50% reduction in the diameter of the IVC (IVC plethora: sensitivity 97%, specificity

66%),
5) reciprocal changes in the left and right ventricular volumes with respiration (during inspiration, the

ventricular and atrial septa move leftward, a process reversed with expiration. These changes play a
central role in the pathogenesis of pulsus paradoxus)

Cardiac catheterization Equilibration of the average diastolic pressures (usually between 10 and 30 mmHg), an inspiratory in-
crease in the right-sided pressures and a reduction in the left-sided pressures that are responsible for pul-
sus paradoxus

IVC = inferior vena cava.

Figure 4. A possible evaluation of pericardial effusion based on a prob-
abilistic approach.



may be useful for the assessment of patients suspected
of having constrictive pericarditis to document the pres-
ence of elevation and equilibration of the diastolic fill-
ing pressure, and to assess the effect of constriction on
the stroke volume and cardiac output. Catheterization of
both the right and left ventricles should be performed to
permit simultaneous recording of the right and left fill-
ing pressures, also taking into account possible limita-
tions and pitfalls (Table XII). When the baseline hemo-

dynamics are unremarkable, the rapid infusion of about
1000 ml of saline solution over 5 to 10 min may unmask
these findings in rare cases with occult constrictive peri-
carditis. Invasive hemodynamic evaluation is also useful
to assist in the difficult discrimination between constric-
tive and restrictive cardiomyopathy (Table XIII). How-
ever, in a significant proportion of patients with restric-
tive cardiomyopathy, the hemodynamic profiles at rest
and during exercise may be indistinguishable from
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Table XII. Diagnostic approach in constrictive pericarditis.

Clinical presentation Insidious signs and symptoms of systemic venous congestion
ECG Often abnormal: low QRS voltage, non-specific ST-T wave changes. Atrial fibrillation may be present

in 33 to 50%
Chest X-ray Pericardial calcification on a plain radiograph in patients with heart failure symptoms strongly suggests

constrictive pericarditis
Echocardiography M- and B-mode: pericardial thickening/calcification, abrupt posterior deflection of the interventricular

septum at end-diastole, and posterior wall “flat tiring”; inferior vena cava and hepatic veins often
markedly dilated with blunted respiratory variability
Doppler: enhanced transmitral and transtricuspid E-wave variation. Respiratory variations of the mitral
inflow peak early (peak E) velocity ≥ 10% (sensitivity 84%, specificity 91%) and variation in the pul-
monary venous peak diastolic (peak D) flow velocity ≥ 18% (sensitivity 79%, specificity 91%)

Cardiac catheterization 1) “Dip and plateau” or “square root” sign in the pressure curve of the right and/or left ventricle*
2) Elevation and virtual equalization (within 5 mmHg) of the right atrial, right ventricular diastolic, left

atrial (pulmonary capillary wedge) and left ventricular diastolic pressures**
3) Discordance between the right ventricular and peak left ventricular systolic pressures during inspi-

ration (a sign of increased ventricular interdependence)
CT/MRI Thickened pericardium (> 3.5 mm) with or without calcifications

CT = computed tomography; MRI = magnetic resonance imaging. * since filling, and therefore the diastolic pressure, in both ventri-
cles is constrained by the inelastic pericardium. This finding reflects rapid early diastolic filling of the ventricles, followed by lack of
additional filling due to compression in late diastole. It may be obscured by the presence of tachycardia and by the damping effect of
the connecting tubes or bubbles within the catheters and transducers; ** in some patients, this finding is seen only during inspiration.
This statement may be an oversimplification because the pulmonary wedge pressure falls during inspiration while the systemic venous
pressure remains constant. Thus, it is not reasonable to expect the two pressures to be precisely equal throughout the respiratory cycle,
and frequently equilibration is present only during inspiration. Furthermore, equilibration of the diastolic pressures occurs in some pa-
tients who have heart failure or an acute volume overload, but who do not have constrictive pericarditis.

Table XIII. Constrictive pericarditis vs restrictive cardiomyopathy.

Diagnostic approach Constrictive pericarditis Restrictive cardiomyopathy

Physical findings Kussmaul sign, pericardial knock Regurgitant murmurs, Kussmaul sign ± S3
(advanced)

ECG Low-voltage, non-specific ST-T wave changes, Low-voltage, pseudoinfarction, left-axis 
AF deviation, AF

Chest X-ray Pericardial calcifications No calcifications
Echocardiography Pericardial thickening and calcification, normal Small left ventricle with large atria, increased

wall thickness wall thickness (occasionally)
Respiratory variation of the mitral peak E velo- E/A ratio ≥ 2, short deceleration time,
city ≥ 10% and variation in the pulmonary ven- significant respiratory variations of the mitral
ous peak D flow velocity ≥ 18% inflow are absent
Tissue Doppler: peak Ea ≥ 8.0 cm/s

Tissue Doppler: peak Ea < 8.0 cm/s 
Cardiac catheterization “Dip and plateau” or “square root” sign, LVEDP Marked right ventricular systolic hypertension

and RVEDP usually equal, ventricular interdepen- (> 50 mmHg) and LVEDP > RVEDP at rest or
dence during exercise by ≥ 5 mmHg (RVEDP < 1/3

RVSP)
CT/MRI Pericardial thickness ≥ 3.5 mm (up to 10-15 mm) Normal pericardial thickness (≤ 3.0 mm)

AF = atrial fibrillation; CT = computed tomography; LVEDP = left ventricular end-diastolic pressure; MRI = magnetic resonance imag-
ing; RVEDP = right ventricular end-diastolic pressure; RVSP = right ventricular systolic pressure.



those of constrictive pericarditis with equalization of the
right and left ventricular diastolic pressures and a dip-
and-plateau pattern in the ventricular waveforms as well
as in constrictive pericarditis. Thus, the differential di-
agnosis must be made on the basis of data obtained at
echocardiography and computed tomography or mag-
netic resonance imaging. 

Traditionally, an increased pericardial thickness has
been considered an essential diagnostic feature of con-
strictive pericarditis. The pericardial thickness was not
increased in up to 20% of patients with surgically
proven constrictive pericarditis, although the histo-
pathological appearance was focally abnormal in all
cases67.

An increased pericardial thickness is most reliably
diagnosed at and computed tomography or magnetic res-
onance imaging. Both modalities provide a larger field of
view than echocardiography, allowing the examination
of the entire chest and the detection of associated abnor-
malities in the mediastinum and lungs68. A clinical study
showed that a pericardial thickness ≥ 3 mm at trans-
esophageal echocardiography was 95% sensitive and
86% specific for the detection of a thickened pericardi-
um69. It must be acknowledged that the pericardial thick-
ness as assessed by transesophageal echocardiography
has not yet been validated in clinical practice.

The standard therapy is an extended pericardiecto-
my performed to restore an unlimited inflow and out-
flow as well as an unrestricted diastolic function of
both ventricles. The risks of this procedure are related
to the presence of dense adhesions between the two
pericardial layers and to the presence of severe calcifi-
cations especially of the epicardium. Incomplete re-
moval results in persistent diastolic restriction while
lacerations of the underlying myocardium may lead to
diffuse and severe bleeding and finally to myocardial
dysfunction, that might be already present in more ad-
vanced cases. The operative mortality is generally low
but may exceed 5 to 15% in the most advanced cases.
Idiopathic constrictive pericarditis had the best progno-
sis followed by postsurgical and postradiation constric-
tive pericarditis. Predictors of poor overall survival
were prior radiation, worse renal function, a higher pul-
monary artery systolic pressure, an abnormal left ven-
tricular systolic function, lower serum sodium levels,
and older age70. 

When it develops in the setting of acute pericarditis,
constrictive pericarditis may occasionally reverse spon-
taneously. In some patients with acute constrictive peri-
carditis, the symptoms and constrictive physiologic
features resolve with medical therapy alone, a phenom-
enon that has been labeled “transient constrictive peri-
carditis”71. However, more commonly the natural his-
tory of this disease is one of progression with a declin-
ing cardiac output and progressive renal and hepatic
failure. 

Effusive-constrictive pericarditis is an uncommon
pericardial syndrome characterized by concomitant

tamponade, caused by a tense pericardial effusion, and
constriction, caused by the visceral pericardium72. Ef-
fusive-constrictive pericarditis is uncommon but may
be missed in some patients who present with tampon-
ade. The causes of effusive-constrictive pericarditis are
the same as those associated with constriction, and the
clinical features resemble those of both tamponade and
constriction. Although evolution to persistent constric-
tion is frequent, idiopathic cases may resolve sponta-
neously. 

Surface echocardiography may demonstrate an
“echo-filled” pericardial effusion with a thickened peri-
cardium and fibrinous pericardial bands. Although this
echocardiographic appearance should increase suspi-
cion, the diagnosis is generally made after successful
pericardiocentesis. Rather than normalizing after peri-
cardiocentesis, the intracardiac pressures remain ele-
vated with a “square root” sign in the ventricular trac-
ings and the development of a prominent y descent in
the atrial and jugular venous pressure pulses. A Kuss-
maul sign may also be evident. Extensive epicardiecto-
my is recommended as the procedure of choice in pa-
tients requiring surgery72.

Conclusions

Acute pericardial diseases are common disorders in
several clinical settings. New diagnostic techniques
have improved the sampling and analysis of pericardial
fluid and allow a comprehensive diagnostic approach.
Deciding on the extent of diagnostic evaluation in the
individual patient requires a good clinical judgment
based on a careful evaluation of the risk-benefit ratio of
planned diagnostic and therapeutic options. Most cases
are viral or idiopathic and self-limited; however, nu-
merous causes should be taken into consideration. The
diagnostic yield of extensive laboratory evaluation and
pericardiocentesis is low, and invasive procedures
should be limited mainly to patients in whom therapeu-
tic intervention is necessary.

The management of uncomplicated pericarditis is
based on NSAIDs with the addition of colchicine for re-
currences. The management of pericardial effusion
must include its clinical background. Constrictive peri-
carditis is an infrequent complication that must be con-
sidered and that can be diagnosed using a combination
of modern imaging methods.
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