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PURPOSE: To examine whether the size of the effusion, the
presence of tamponade, and inflammatory signs are useful in
determining the causes of moderate or severe pericardial effu-
sions.
SUBJECTS AND METHODS: All echocardiograms per-
formed at a general hospital between January 1990 and April
1996 were screened for pericardial effusion. Patients with mod-
erate (echo-free space of 10 to 20 mm during diastole) or severe
(echo-free space .20 mm) effusions were studied.
RESULTS: We identified 322 patients (166 [52%] men, mean
[6 SD] age 56 6 17 years [range 15 to 88 years]), 132 (41%)
with moderate and 190 (59%) with severe pericardial effusion.
The most frequent etiologic diagnoses were acute idiopathic
pericarditis (n 5 66 [20%]), iatrogenic effusions (n 5 50
[16%]), cancer (n 5 43 [13%]), and chronic idiopathic pericar-

dial effusion (n 5 29 [9%]). In 192 (60%) of the patients, the
cause of the effusion was a known medical condition. In the 130
other patients, inflammatory signs were associated with acute
idiopathic pericarditis (likelihood ratio 5 5.4, P , 0.001), se-
vere effusions without inflammatory signs or tamponade were
associated with chronic idiopathic pericardial effusion (likeli-
hood ratio 5 20, P , 0.001), and tamponade without inflam-
matory signs was associated with malignant effusions (likeli-
hood ratio 5 2.9, P , 0.01).
CONCLUSIONS: In many patients, pericardial effusions are
due to a known underlying disease or condition. In patients
without underlying diseases, inflammatory signs, the size of ef-
fusion, and the presence or absence of cardiac tamponade can
be helpful in establishing cause. Am J Med. 2000;109:95–101.
q2000 by Excerpta Medica, Inc.

The causes of pericardial effusion vary depending
on the patients being studied (1–9). Although the
cause of a pericardial effusion is often associated

with an underlying disease, cause may be difficult to es-
tablish in many patients. We hypothesized that selected
clinical data—such as the size of the effusion, the devel-
opment of cardiac tamponade, and the presence or ab-
sence of inflammatory signs—might be helpful in classi-
fying the cause of a pericardial effusion. We tested this
hypothesis in a group of consecutive patients with large
pericardial effusions admitted to a single tertiary care
hospital during a 6.5-year period.

METHODS

All echocardiograms performed in patients admitted to
the Hospital General Universitari Vall d’Hebron (a 637-
bed general hospital) between January 1990 and Decem-
ber 1993 were screened retrospectively for the presence of
pericardial effusion. From January 1994 to April 1996,
the same information was collected prospectively, with
subsequent review of medical records. The hospital has
active departments of internal medicine (15% of beds),

cardiology (7%), nephrology (3%), oncology (5%), gen-
eral surgery (17%), and cardiac surgery (5%). During the
study period, there were 167,374 admissions (17% to in-
ternal medicine, 13% to cardiology, 33% to general sur-
gery, 4% to the intensive care unit, and 33% to other
services). About 58% of these admissions came from the
emergency room, and 42% were scheduled admissions.

Echocardiograms were requested by attending physi-
cians for the purposes of patient care. All patients had
M-mode, 2-dimensional, and Doppler studies performed
with a Hewlett-Packard Sonos 500 (Andover, MA, USA)
or Vingmed CFM 700 (Vingmed Sound A/S, Horten,
Norway) apparatus, equipped with mechanical transduc-
ers. Patients with newly diagnosed moderate or severe
effusions were included in this study. Following Weitz-
man’s criteria (10), a moderate effusion was defined as an
echo-free pericardial space (anterior plus posterior) of 10
to 20 mm during diastole; a severe effusion was defined as
an echo-free space .20 mm.

Patients were divided into three groups. The first
group consisted of patients with moderate pericardial ef-
fusion who did not develop cardiac tamponade during
admission (moderate effusion group). The second group
consisted of patients with severe pericardial effusion who
did not develop cardiac tamponade (severe effusion
group). The third group included patients with moderate
or severe effusions who developed tamponade (tampon-
ade group).

Since 1977, we have used a three-stage protocol for the
management of pericardial diseases (5,11). The decision
to perform invasive pericardial procedures was, as a rule,
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decided by a consultant cardiologist following this proto-
col. Stage I includes clinical history, physical examina-
tion, electrocardiography, chest radiograph, evaluation
for tuberculosis, and measurement of serum antinuclear
antibodies and thyroid hormones, as well as other studies
suggested by the initial evaluation. Stage II includes peri-
cardiocentesis among patients with cardiac tamponade,
suspicion of purulent pericarditis, or chronic large peri-
cardial effusion. Stage III includes a surgical biopsy of the
pericardium in patients with persistent or recurring tam-
ponade after pericardiocentesis, and when the effusion
lasts for more than 3 weeks after hospital admission with-
out an etiologic diagnosis. The protocol for the manage-
ment of patients with chronic pericardial effusions con-
siders wide anterior pericardiectomy for those who have
chronic massive pericardial effusions that do not resolve
with pericardiocentesis.

We considered inflammatory signs to be present if a
patient had two or more of the following: characteristic
chest pain, pericardial friction rub, fever (.378C), or dif-
fuse ST-segment elevation. When these signs were
present, the diagnosis of acute pericarditis was made.
Acute idiopathic pericarditis was diagnosed in patients
with acute pericarditis if the clinical features of active dis-
ease subsided with bed rest and nonsteroidal anti-inflam-
matory drugs and if a specific cause was not apparent
after assessment according to the study protocol. The cri-
teria for the diagnosis of tuberculous pericarditis (12)
were the identification of Mycobacterium tuberculosis or
caseating granulomas in pericardial fluid or tissue or else-
where in the body. The presence of a purulent pericardial
exudate was required for the diagnosis of purulent peri-
carditis (13). Identification of malignant cells in pericar-
dial fluid or neoplastic invasion of pericardial tissue were
the usual criteria for malignant pericardial disease; neo-
plastic pericardial disease was also diagnosed in patients
with widespread metastatic disease in whom no other
reason was identified for pericardial disease. The diagno-
sis of chronic idiopathic pericardial effusion was made if
the effusion persisted unchanged for at least 3 months in
the absence of associated diseases that could account for
it; in most of these patients, the effusion had been present
before admission. Effusion secondary to acute myocar-
dial infarction, collagen vascular diseases, cardiac failure
(decompensated biventricular heart failure with general-
ized edema), end-stage renal disease, hypothyroidism, or
trauma was diagnosed when these conditions were
present in the absence of other possible causes of effusion.
The diagnosis of noncategorized pericardial effusion was
applied to patients with pericardial effusion without an
apparent cause after investigation, and that did not fulfill
the criteria for acute pericarditis or for chronic pericar-
dial effusion (duration longer than 3 months). Cardiac
tamponade was diagnosed when pericardial effusion was
associated with clinical assessment of elevated central ve-

nous pressure (made by visual examination of the jugular
pulse with the patient at 458), hypotension (systolic blood
pressure ,100 mm Hg), or pulsus paradoxus (inspirato-
ry fall .10 mm Hg in systolic blood pressure) in the ab-
sence of other possible causes for these findings. Patients
with several echocardiographic recordings or whose clin-
ical condition changed during hospitalization were in-
cluded in the group corresponding to their most severe
situation.

Follow-up
In the retrospective cohort, the clinical course was as-
sessed by review of the medical records, by phone call, or
by personal interview. Patients in the prospective cohort
were followed in the outpatient clinic at 1, 3, and 6
months, or longer.

Statistical Analysis
Continuous data are presented as means 6 SD. Propor-
tions of categorical variables between the different sub-
groups were compared using the chi-square test or Fish-
er’s exact test, as appropriate. Likelihood ratios, with 95%
confidence intervals (CI), were estimated (14).

RESULTS

From January 1990 to April 1996, 11,349 patients under-
went echocardiography in our laboratory, among whom
we identified 342 patients with moderate (n 5 139) or
severe (n 5 203) effusions. Of these, 200 were identified
retrospectively; because of insufficient clinical informa-
tion, 20 of these patients were excluded. Of the remaining
322 patients, 119 (37%) had inflammatory signs. The
group with moderate effusions without tamponade in-
cluded 124 patients (63 [51%] men, age 56 6 18 years
[range 15 to 99 years]), and the group with severe effu-
sions without tamponade included 79 patients (42 [53%]
men, age 56 6 17 years [range 19 to 85 years]). Of the 119
patients with tamponade (61 [54%] men, age 57 6 16
years [range:15 to 83 years]), 111 (93%) had severe effu-
sions and 8 had moderate effusions. At the time of echo-
cardiography, 104 patients were cared for in the cardiol-
ogy department, 65 in the internal medicine department,
48 in the intensive care unit, 23 in the nephrology depart-
ment, 18 in the oncology department, and 64 in other
departments.

Associated Diseases and Accompanying
Conditions
Thirty-one (9%) patients had a history of cancer, 32 (9%)
had recent myocardial infarction, 25 (7%) had chronic
renal failure, 19 (5%) had a systemic disease, 19 (5%) had
cardiac failure or cardiomyopathy, 10 (3%) had aortic
dissection, and 4 (1%) had hypothyroidism. There were 9
patients with human immunodeficiency virus infection,
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including 3 with tuberculous pericarditis, 2 with cancer, 2
with idiopathic effusion, 1 with heart failure, and 1 with
toxoplasmosis. Forty-six (14%) patients had recently un-
dergone cardiac surgery or an endovascular procedure.

Of the 322 patients, all had a complete clinical evalua-
tion, 126 (39%) underwent pericardiocentesis, and 31
(10%) underwent pericardial biopsy (Table 1). Pericar-
diocentesis had a diagnostic yield of 19% (24 of 126 pro-
cedures), including diagnoses of cancer (n 5 18) and pu-
rulent pericarditis (n 5 5). An iatrogenic effusion was
diagnosed in 1 patient who had a central venous line in
the pericardial space. Four patients had elevated adeno-
sine-deaminase activity in pericardial fluid, which
prompted surgical biopsy of the pericardium that yielded
specimens that were diagnostic of tuberculosis. One
other biopsy specimen showed a malignancy. Most (26)
of the 31 surgical drainage procedures were for therapeu-
tic purposes in patients with tamponade.

The pericardium was not drained in 21 patients with
tamponade (3 with end-stage cancer, 5 with nonsevere or
self-limited tamponade, 3 with aortic dissection that was
surgically treated, 4 moribund patients with cardiac rup-
ture, and 6 for unknown reasons). Nine pericardiecto-
mies were performed (4 for treatment of chronic pericar-
dial effusion, 4 for constrictive pericarditis due to tuber-
culous and purulent pericarditis, and 1 for treatment of
recurrent severe pericardial effusion in a patient with re-
nal insufficiency).

Cause of Pericardial Effusion
Acute idiopathic pericarditis was the most common
diagnosis in all three groups (Table 2), followed by
iatrogenic effusions, malignant effusions, and chronic
idiopathic effusions. Of the 29 patients with chronic id-

iopathic effusion, 14 (48%) had a severe effusion, com-
pared with 65 (22%) of the remaining 293 patients (P ,
0.003). Tamponade was more common in patients with
malignant pericarditis (26 [60%] of 43) than in the other
diagnostic categories (93 [33%] of 279, P , 0.002). Mod-
erate effusion without tamponade was more frequent
among patients with collagen vascular disease (12 [80%]
of 15) than in the remaining patients (112 [36%] of 307,
P , 0.002).

Overall, 111 (34%) patients had recorded evidence of
inflammatory signs (Table 3). Not surprisingly (since the
diagnosis of acute pericarditis required these signs), in-
flammatory signs were more common in patients with
acute idiopathic pericarditis (65 [98%] of 66) than with
other diagnoses (46 [18%] of 256, P , 0.001). (One pa-
tient with typical pericardial pain but without the other
signs of acute pericarditis was assumed to have acute id-
iopathic pericarditis based on the clinical course of the
disease.) Assuming that the etiologic diagnoses made at
the end of the hospital evaluation were correct, inflam-
matory signs had a likelihood ratio of 5.5 (95% CI: 4.2 to
7.1) for acute idiopathic pericarditis in the study sample.
By contrast, the absence of inflammatory signs indicated
a greater likelihood of malignant pericarditis in the sub-
group of patients with cardiac tamponade and no associ-
ated diseases (9 of 13) than in similar patients with in-
flammatory signs (10 of 41, P , 0.01, likelihood ratio 5
2.8, 95% CI: 1.5 to 5.4). Among patients who did not have
an apparent cause of pericarditis at the time of evaluation,
the absence of inflammatory signs in patients with severe
effusions without tamponade was strongly associated
with chronic idiopathic pericardial effusion (14 of 14 ver-
sus 1 of 22 in patients with inflammatory signs, P , 0.001,
likelihood ratio 5 22, 95% CI: 3.2 to 150).

Table 1. Stages of the Diagnostic Protocol and the Diagnostic Yield at Each Stage

Moderate Effusion
without Tamponade

(n 5 124)

Severe Effusion
without Tamponade

(n 5 79)
Tamponade
(n 5 119)

Number in Whom a Cause Was Identified‡

Number of Patients at that Stage of Evaluation (Percent)

Stage I: General evaluation* 79/124 (64) 41/79 (52) 58/119 (49)
Stage II: Pericardiocentesis† 0/5 1/27 (4) 23/94 (24)
Stage III: Surgical biopsy of the pericardium‡ 0/3 1/2 (50) 4/26 (15)

* Stage I evaluation included history, physical examination, electrocardiogram, chest radiograph, evaluation for tuberculosis, and other noninvasive
studies, as appropriate. Diagnoses made at stage I included 176 patients with associated diseases or obvious causes (iatrogenic effusion [n 5 50], acute
myocardial infarction [n 5 26], metastatic cancer [n 5 24], renal failure [n 5 19], heart failure [n 5 17], collagen vascular diseases [n 5 15], aortic
dissection [n 5 9], hypothyroidism [n 5 5], sputum-positive tuberculosis [n 5 4], trauma [n 5 4], cirrhosis [n 5 2], endocarditis [n 5 1]),
disseminated hydatidosis (n 5 1), and toxoplasmosis and the acquired immunodeficiency syndrome (n 5 1).
† Diagnoses made at stage II included 18 patients with cancer, 5 with purulent pericarditis, and 1 with a cardiac perforation due to a parenteral
nutrition catheter.
‡ Diagnoses made at stage III included 4 patients with tuberculous pericarditis and 1 with cancer. Sixty-six patients with acute idiopathic pericarditis
(of whom 23 reached stage II and 1 reached stage III) and 13 with chronic idiopathic effusion (18 of whom reached stage II) are not included in the
table, as these were diagnoses of exclusion.
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Follow-up
Follow-up data were obtained in 310 (96%) of the 322
patients after a mean of 17 6 6 months (range 1 to 58
months). Eighty-four (27%) patients died during follow-
up: 20 (16%) of the 124 patients with moderate effusion
without tamponade, 20 (25%) of the 79 patients with
severe effusion without tamponade, and 44 (36%) of the
119 patients with tamponade (P , 0.002). The majority

of these deaths were associated with the underlying dis-
ease (malignancy in 31 patients; ischemic heart disease,
heart failure, or aortic dissection in 29 patients; and com-
plications of systemic diseases in 11 patients). There were
6 deaths from complications of diagnostic or therapeutic
procedures (1 pericardiocentesis, 1 pleural biopsy, 1 sub-
xiphoid pericardial drainage, 2 pericardiectomies, and 1
tamponade complicating aortic balloon valvuloplasty).

Table 2. Causes of Moderate and Severe Pericardial Effusions

Diagnosis

Moderate Effusion
without Tamponade

(n 5 124)

Severe Effusion
without Tamponade

(n 5 79)
Tamponade
(n 5 119)

Total Series
(n 5 322)

Number (Percent)*

Acute idiopathic pericarditis 19 (29) 20 (30) 27 (41) 66 (20)
Iatrogenic effusion 19 (38) 10 (20) 21 (42) 50 (16)
Neoplastic pericardial effusion 11 (26) 6 (14) 26 (60)† 43 (13)
Chronic idiopathic pericardial effusion 8 (28) 14 (48)† 7 (24) 29 (9)
Acute myocardial infarction 12 (46) 4 (15) 10 (38) 26 (8)
End-stage renal disease 6 (32) 9 (47) 4 (21) 19 (6)
Heart failure 13 (76) 4 (23) 0 17 (5)
Collagen vascular disease‡ 12 (80)† 3 (20) 0 15 (5)
Tuberculous or purulent 1 (7) 3 (21) 10 (71) 14 (4)
Miscellaneous§ 23 (53) 6 (14) 14 (33) 43 (13)

* Percentages for the first three columns indicate the percent of patients with a particular diagnosis in each category of effusion. The percentage in the
fourth column refers to all 322 patients.
† P , 0.003 for the comparison between the corresponding group and the other diagnostic categories considered together.
‡ Includes systemic lupus erythematosus (n 5 7), systemic sclerosis (n 5 2), polymyosistis (n 5 1), dermatomyositis (n 5 1), mixed connective tissue
disease (n 5 1), Sjögren’s syndrome (n 5 1), and undefined polyarthritis (n 5 2).
§ Includes noncategorized pericardial effusion (n 5 18), aortic dissection (n 5 9), hypothyroidism (n 5 5), trauma (n 5 4), nonpurulent pericardial
effusion secondary to empyema (n 5 2), cirrhosis with anasarca (n 5 2), infectious endocarditis (n 5 1), toxoplasmosis (n 5 1), and disseminated
hydatidosis (n 5 1).

Table 3. Frequency of Inflammatory Signs of Pericarditis, by Cause of Effusion and by Whether or Not a Patient had an Apparent
Cause of Pericardial Effusion at the Time of Diagnosis

Diagnosis Moderate Effusion Severe Effusion Tamponade Total

Number With Inflammatory Signs‡

Number With Diagnosis (Percent)

Among patients with no apparent cause of effusion (n 5 40) (n 5 36) (n 5 54) (n 5 130)
Acute idiopathic pericarditis 19/19 (100) 19/19 (100) 23/24 (96) 61/62 (98)
Chronic idiopathic pericardial effusion 0/8 (0) 0/14 2/7 (28) 2/29 (12)
Neoplastic pericardial effusion 1/2 (50) 0/0 4/13 (31) 5/15 (33)
Other* 0/11 2/3 (67) 6/10 (60) 8/24 (33)

Among patients with an apparent cause of effusion (n 5 84) (n 5 43) (n 5 65) (n 5 192)
Acute idiopathic pericarditis† 0/0 1/1 (100) 3/3 (100) 4/4 (100)
Iatrogenic pericardial effusion 2/19 (10) 2/10 (20) 3/21 (14) 7/50 (14)
Neoplastic pericardial effusion 1/9 (11) 0/6 1/13 (8) 2/28 (7)
Other‡ 11/56 (20) 8/26 (31) 3/28 (11) 22/110 (20)

* Includes collagen vascular disease (n 5 1), tuberculous or purulent pericarditis (n 5 9), and unknown (n 5 14).
† Some patients with acute idiopathic pericarditis are included in this category because they had associated diseases that could have been responsible
for the effusion.
‡ Includes acute myocardial infarction (n 5 26), collagen vascular disease (n 5 14), end-stage renal disease (n 5 19), congestive heart failure (n 5 17),
and tuberculous or purulent pericarditis (n 5 5).
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The remaining 7 patients died from miscellaneous causes
(cerebrovascular disease, 3; staphylococcal sepsis, 1; and
unknown, 3).

During follow-up, two new diagnoses were estab-
lished. A patient discharged with the diagnosis of acute
idiopathic pericarditis was later found to have systemic
lupus erythematosus. A second patient who was dis-
charged with the diagnosis of idiopathic pericardial effu-
sion with tamponade, and who had a negative cytologic
study of pericardial fluid, required pericardiectomy for
relapsing tamponade; a primary pericardial malignancy
was discovered.

DISCUSSION

The major findings of the present study were that the
cause of pericardial effusion is often related to an under-
lying condition, and that among patients with no appar-
ent cause at the time a pericardial effusion is first identi-
fied, some simple clinical data, such as the size of effusion,
the presence of tamponade, and the presence of inflam-
matory signs, can be helpful in establishing the cause of
the effusion (Figure 1).

The estimated likelihood ratios for the clinical findings
in this study should be regarded cautiously, as an objec-

Figure 1. The initial approach to the diagnosis of moderate and severe pericardial effusions. At the bottom of each branch, the most
likely etiologic category is depicted in capital letters. For each category, the number of patients seen in our study is provided. Other
causes should be considered on the basis of clinical findings.
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tive confirmation of the diagnosis (gold standard) was
lacking in most patients, many subgroups were tested,
and the numbers of patients with some diagnoses were
small. However, only two new diagnoses were made dur-
ing follow-up, and it is unlikely that major diseases, such
as tuberculosis or cancer, were missed (5).

Although the final diagnosis of the cause of a pericar-
dial effusion should be based on specific clinical data,
such as those indicated in clinical guidelines (11,15), the
results of the present study may help in the initial assess-
ment. The high likelihood ratio (.20) that a severe effu-
sion has for the diagnosis of chronic idiopathic pericar-
dial effusion in patients with no associated disease who do
not have tamponade or inflammatory signs suggests that
additional studies would be unlikely to be informative.
On the other hand, the moderately high likelihood ratios
for the other findings, while increasing the probability of
a diagnosis, do not eliminate the need to confirm the
diagnosis by other means. Thus our findings may be help-
ful when deciding whether to perform invasive pericar-
dial procedures. In some situations, such as cardiac tam-
ponade, acute pericarditis, and chronic effusion without
apparent cause, the indications for such procedures are
fairly well established (5,9,11,14). In other clinical set-
tings, the need for invasive pericardial procedures should
be based on the probability of finding a treatable cause.
The results of the present study may be helpful in estimat-
ing that probability.

There have been several previous studies in this area.
Agner and Gallis (2), in a retrospective series of 133 pa-
tients, observed that hemodynamic compromise, cardio-
megaly, pleural effusion, and a large pericardial effusion
were more common in patients with tuberculous or ma-
lignant pericardial disease than in patients with idio-
pathic pericarditis; they did not discuss the value of in-
flammatory signs. Posner et al (3), in a report of 31 pa-
tients with cancer and pericardial disease, noted that
patients with malignant pericardial disease were more
likely to have tamponade, whereas fever, a pericardial
friction rub, and improvement with anti-inflammatory
nonsteroidal drugs were more common in patients with
idiopathic pericarditis, as we noted. Although the diag-
nostic criteria for tamponade were the same as those we
used, Guberman et al (4) reported that the most frequent
cause of tamponade was cancer, whereas in our study it
was acute idiopathic pericarditis. These discrepancies
may be explained by differences in the study samples,
especially the different proportion of patients with neo-
plastic disease who attend each hospital. In other series
(6,8,9), the frequency of specific causes in patients with
large effusions also differed from what we observed, per-
haps due to different sampling schemes and different cri-
teria for sizing the effusions. In a previous study by our
group (5), idiopathic pericarditis was considered to be
the cause of acute pericardial disease in 86% of patients;

however, this series was limited to patients in whom no
likely cause was apparent in the initial examination, and
therefore is not comparable with the present group of
patients.

Our study has several limitations. Although we en-
rolled all patients who were diagnosed with moderate or
severe pericardial effusion at our hospital during a 6.5-
year period, the relative size of the different departments
in our hospital, the demographic and clinical character-
istics of our patients, and the reasons that echocardiogra-
phy was performed may have affected our results. Al-
though our institution is a tertiary care hospital, the large
proportion (58%) of emergency admissions suggests that
the patients in the present study may be reasonably rep-
resentative of those seen in general hospitals. Another
limitation is that a part of the information was obtained
retrospectively from medical records, and its accuracy is
uncertain. However, patient management throughout
the study period was guided by consultants from the car-
diology department, and strict guidelines for the diagno-
sis and treatment of pericardial diseases have been in use
since 1977. Thus the evaluation and management of the
patients was reasonably uniform and likely to be ade-
quate.

When a patient is found to have a pericardial effusion,
a major question is how to identify its cause. In a majority
of patients, the cause of the effusion can be presumed to
be related to an underlying condition. When a cause is
not apparent, the size of the effusion and the presence of
inflammatory signs or cardiac tamponade may be useful
in suggesting a likely etiologic category. Although the fi-
nal etiologic diagnosis should be based on specific clinical
data, the findings of the present study (Figure 1) may be
helpful in the initial assessment and in the decision to
perform invasive pericardial studies.
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15. Sagristà-Sauleda J, Angel J, Permanyer-Miralda G, Soler-Soler J.
Long-term follow-up of idiopathic chronic pericardial effusion.
N Engl J Med. 1999;341:2054 –2059.

Clues to Causes of Large Pericardial Effusions/Sagristà-Sauleda et al
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