
PERICARDIAL EFFUSIONS ARE RARE IN CHILDHOOD.1

The common identifiable causes of such effu-
sions include previous cardiac surgery, bac-

terial pericarditis, malignancy, and connective tissue

disorders.2 In a significant number of cases, it is not
possible to identify the cause, despite extensive inves-
tigations.3 A viral aetiology has been assumed, but
often with no confirmatory evidence despite viral
serology and cultures. Such idiopathic effusions account
for between one-fifth and one-third of cases in series
involving adults.2,4,5

Information in children, however, is limited. Acute
pericarditis causing a large pericardial effusion with
cardiac compression necessitating drainage is rare in
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Abstract Objectives: Our aim was to review the clinical records from children with large pericardial effusions of
inflammatory origin presenting to a tertiary referral centre over the last 21 years, with emphasis on their clini-
cal presentation, management and outcome. Background: The common identifiable causes of pericardial effusion
in children include prior cardiac surgery, bacterial pericarditis, malignancy, and connective tissue disorders. In a
significant number of children, however, despite extensive investigation, it is not possible to identify a clear aeti-
ology. A viral cause is often considered, though rarely confirmed. The clinical course of such large idiopathic
pericardial effusions in children has not been extensively reported. Methods and results: We reviewed retrospec-
tively the records of all patients seen between 1981 and 2001 with large pericardial effusions of inflammatory
origin requiring drainage, excluding the effusions related to cardiac surgery or malignancy. We found 31 patients
fulfilling our criterions for study. They could be divided into three groups, with 15 patients having no specific
identifiable aetiology despite extensive investigation, 12 patients having evidence of bacterial pericarditis, and
four with a probable immunologic disorder. Fever was present in only eight patients (53%) in the idiopathic
group. All patients in the other groups had fever. Except for fever and the resultant tachycardia, it was not pos-
sible to distinguish on clinical grounds, nor on the presence or otherwise of cardiac tamponade, between those
with idiopathic aetiology and those with bacterial infection. Of the patients with presumed bacterial pericardi-
tis, five (42%) had both positive blood and pericardial fluid cultures, three (25%) had positive blood cultures,
while a further three patients (25%) had only positive pericardial fluid cultures. All patients required drainage
of the pericardial effusion, either under echocardiographic guidance or surgically. None of the patients died. The
hospital stay was significantly shorter for those with idiopathic as opposed to bacterial pericarditis. Of those with
an idiopathic aetiology, six required readmission due to recurrence of the pericardial effusion, with four patients
requiring further surgical drainage. No patients required readmission with a bacterial or immunologic aetiology.
No patient developed constrictive pericarditis after a median follow-up of 22 months. Conclusion: Patients with
large idiopathic pericardial effusion had relatively few constitutional symptoms as compared with their gross
echocardiographic findings. Those with bacterial pericarditis had more urgent need for treatment. Patients with
pericardial effusion of inflammatory origin, when treated appropriately, had an excellent outcome with no mor-
tality or development of constrictive pericarditis.
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childhood.6 Bacterial pericarditis has been more inten-
sively studied because of the importance of prompt
diagnosis and early treatment.7,8 Likewise, pericardial
effusions associated with malignancy, or those follow-
ing cardiothoracic surgery, have been well described.9,10

Our purpose, therefore, was to review our experi-
ence of large pericardial effusions of inflammatory
origin in childhood, paying special reference to their
clinical presentation, management and outcome. We
hoped to determine if there were features based on
the clinical findings and investigations that might
help distinguish the aetiology.

Methods and results

We reviewed the records from all patients admitted
to a tertiary children’s hospital between 1981 and
2001 with a diagnosis of large pericardial effusion.
Those who had a pericardial effusion associated with
cardiac surgery, neoplasm, or other known cause,
were excluded. We divided the identified patients
into three subgroups:

� Those with no identifiable aetiology for the effu-
sion despite extensive investigation.

� Those with bacterial pericarditis proven by positive
cultures from blood and or pericardial fluid.

� Those with associated autoimmune disease, includ-
ing connective tissue disorders or inflammatory
bowel disease.

The records of each patient were reviewed, and the
relevant investigations analyzed. Their management
and outcome were summarized. Data were reported as
absolute numbers and frequency percentages with
mean and standard deviation unless otherwise speci-
fied. Categorical data were analyzed by the two-tailed

chi-square test or Fisher’s exact test where appropri-
ate, while continuous variables with non-Gaussian
distribution were compared using the Mann–Whitney
U test.11 The result was considered statistically signif-
icant if the p value was less than 0.05.

Characteristics of patients
Over the 21-year period from 1981 to 2001, 31
patients were admitted with large pericardial effu-
sions of inflammatory origin requiring drainage
(Table 1). The co-existing disorders discovered in the
patients without any identified aetiological feature are
not known to be associated with pericardial effusions.
One patient with bacterial pericarditis, although 
not having positive cultures from blood or pericardial
fluid, had a cellulitis involving the neck and upper
chest wall at the time of the pericardial effusion.
Pericardial drainage yielded purulent pericardial fluid
and the clinical picture was compatible with bacterial
pericarditis. Of the patients with immunologic prob-
lems, two presented with a pericardial effusion, and
only subsequently developed features suggestive of
arthritis. There was a tendency for younger patients to
have bacterial involvement, in contrast to older ones
who revealed no aetiologic features. There was no sex
preponderance in any group.

Clinical presentation
The majority of patients presented with fever, 
chest pain, and dyspnoea of relatively short duration
(Table 2). Only one-half of those in the idiopathic
group presented with fever, compared with all the
patients having bacterial involvement or immuno-
logic problems (p � 0.008). Clinical features of car-
diac tamponade were found in one quarter of those
with idiopathic effusions, half of those with bacterial
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Table 1. Characteristics of patients with large pericardial effusion of inflammatory origin.

Idiopathic Bacterial Immunologic
(n � 15) (n � 12) (n � 4) p value

Age (years, median 9.7* (0.1–14.6) 2.1* (0.4–16) 9.2 (1.3–16.4) 0.13*

with range)
Sex

Male 5 (33%) 7 (58%) 3 (75%)
Female 10 (67%) 5 (42%) 1 (25%)

Co-existing disease Rothmund-Thomson syndrome (1) Juvenile chronic arthritis (2)
Soto syndrome (1) Mixed connective tissue disease (1)
Haemoglobin H disease (1) Crohn’s disease (1)

Positive bacterial Staphylococcus aureus (4)
culture Haemophilus influenzae (4)

Streptococcus pneumoniae (1)
Group A streptococcus (1)
Coagulase negative 

staphylococcus (1)

1302-04.qxd  04/Apr/03  5:51 PM  Page 132

https://doi.org/10.1017/S104795110300026X Published online by Cambridge University Press

https://doi.org/10.1017/S104795110300026X


infection, and in one of the four patients with immuno-
logic problems. No significant differences were found
in the occurrence of other clinical features or cardiac
tamponade between those with an idiopathic or bac-
terial aetiology, with the exception of fever and tachy-
cardia (p � 0.043), which may have simply reflected
the presence of fever.

Investigations
Table 3 summarizes the relevant investigations. Echo-
cardiography reliably identified the effusions (Fig. 1).

There was no significant difference in the presence of
echocardiographic evidence of tamponade between
those having idiopathic or bacterial effusions. Nor
were there significant differences between the idio-
pathic and the bacterial groups in terms of the total
white cell count, neutrophil count, platelet count,
erythrocyte sedimentation rate and C-reactive protein.
There were no positive cultures from blood or pericar-
dial fluid in those with an idiopathic or immunologic
aetiology. In patients with bacterial pericarditis, five
patients had positive cultures from both blood and
pericardial fluid, while three patients each had positive
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Table 2. Clinical presentation of patients with large pericardial effusion of inflammatory origin.

Idiopathic Bacterial Immunologic
(n � 15) (n � 12) (n � 4) p value*

Symptoms
Fever 8 (53%) 12 (100%) 4 (100%) 0.008
Chest pain 5 (33%) 0 (0%) 2 (50%)
Dyspnoea 8 (53%) 6 (50%) 3 (75%)
Duration of symptoms (days)† 5 (2–30) 2.5 (1–20) 6 (5–14)

Signs
Tachypnoea 8 (53%) 10 (83%) 4 (100%) 0.22
Tachycardia 8 (53%) 11 (92%) 4 (100%) 0.043
Hypotension 0 2 (17%) 1 (25%)
Poor peripheral perfusion 1 (7%) 2 (17%) 2 (50%)
Pulsus paradoxus 2 (13%) 4 (33%) 1 (25%)
Peripheral oedema 2 (13%) 1 (8%) 0
Raised jugular venous pressure 6 (40%) 5 (42%) 3 (75%)
Muffled heart sounds 6 (40%) 5 (42%) 2 (50%)
Gallop rhythm 1 (7%) 1 (8%) 1 (25%)
Pericardial rub 2 (13%) 2 (17%) 2 (50%)
Hepatomegaly 9 (60%) 8 (67%) 2 (50%)

*Comparison between idiopathic and bacterial group; †median with range.

Table 3. Investigations of patients with large pericardial effusion of inflammatory origin.

Idiopathic Bacterial Immunologic
(n � 15) (n � 12) (n � 4) p value*

Electrocardiography
Sinus tachycardia 6 (40%) 10 (83%) 4 (100%)
ST segment abnormalities 1 (7%) 7 (58%) 1 (25%)
Low QRS voltage 3 (20%) 2 (17%) 0

Chest radiography
Cardiomegaly 14 (93%) 10 (83%) 4 (100%)
Pleural effusion 6 (40%) 5 (42%) 0
Consolidation 0 (0%) 3 (25%) 3 (75%)

Echocardiography
Subnormal contractility 0 3 (25%) 2 (50%)
Diastolic compression 7 (47%) 4 (33%) 2 (50%) 0.70

Blood
Total leucocyte count (109/L) 16.2 � 6.8 20.8 � 17.1 13.7 � 7.7 0.46
Neutrophil count (109/L) 9.4 � 6.6 14.3 � 14.8 9.4 � 6.6 0.39
Platelet count (109/L) 477 � 174 380 � 160 562 � 267 0.14
Erythrocyte sedimentation 53.3 � 30.3 95.8 � 25.7 91.3 � 25.4

rate (mm† in 1 hr)
C-reactive protein (mg‡/L) 121 � 96.3 187 227 � 79.9

*Comparison between idiopathic and bacterial group: †mm: millimeter; ‡mg: milligram.
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cultures from either blood or pericardial fluid. The
remaining patient, with adjacent cellulites, did not
have a positive culture, neither from blood nor peri-
cardial fluid. The organisms responsible for the bac-
terial pericarditis are shown in Table 1. No patient in

any group had positive virologic findings from serol-
ogy or culture.

Interventions
All patients required drainage of the pericardial effu-
sion, which was performed either under echocardio-
graphic guidance or surgically. None of the patients
developed complications from the drainage (Table 4).

Echocardiographically-guided pericardiocentesis
was unsuccessful in two patients who subsequently
underwent surgical drainage. A pericardio-pleural
window was created in a one-month-old infant at the
same time as surgical drainage.

The medications prescribed for the patients are
summarized in Table 4. One teenager with an idio-
pathic aetiology received colchicine after an unsuc-
cessful trial of aspirin, where further reaccumulation
necessitated repeated surgical drainage and the cre-
ation of a pericardio-pleural window. She remains
well more than twelve months later, and no longer
requires medication.

Outcome (Table 4)
There were no deaths. Patients with an idiopathic
aetiology had a significantly shorter stay in hospital
compared with patients having bacterial infection
(p � 0.0001). No patients with bacterial infection
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Figure 1.
The echocardiographic findings, in four chamber projection, in a
patient with a large circumferential pericardial effusion (PE) of
inflammatory origin. Arrows indicate the presence of diastolic 
collapse of right atrium and right ventricular free wall, which 
signifies early compression. RA: right atrium; RV: right ventricle;
LA: left atrium; LV: left ventricle.

Table 4. Intervention and outcome in patients with large pericardial effusion of inflammatory origin.

Idiopathic Bacterial Immunologic
(n � 15) (n � 12) (n � 4) p value*

Pericardiocentesis
Echocardiography-guided 4 (27%) 1 (8%) 3 (75%)
Surgical 7 (47%) 10 (83%) 1 (25%)
Both 4 (27%) 1 (8%) 0
Estimated amounts 55–700 50–500 30–600
(range, millilitre)

Pericardiectomy 2 (13%) 1 (8%) 0

Medications
Antibiotics 6 (40%) 12 (100%) 4 (100%)
Duration (range, days) 1–10 9–28 5–14
Non-steroidal 9 (60%) 2 (17%) 1 (25%)
anti-inflammatory drugs

Duration (range, days) 21–480 30 14
Steroid 1 (7%) 0 2 (50%)
Diuretics 3 (20%) 2 (17%) 2 (50%)
Inotropes 0 2 (17%) 0

Outcome
Death 0 0 0
Hospital stay (days) 7.2 � 2.7 18.8 � 9.3 12.0 � 2.5 0.0001
Readmission 6 (40%) 0 0 0.02
Reoperation 5 (33%) 1 (8%) 0 0.18
Complete resolution of 109 � 144 24.0 � 20.1 14.8 � 4.7 0.10

effusion (days)
Constrictive pericarditis 0 0 0

*Comparison between idiopathic and bacterial group.

1302-04.qxd  04/Apr/03  5:51 PM  Page 134

https://doi.org/10.1017/S104795110300026X Published online by Cambridge University Press

https://doi.org/10.1017/S104795110300026X


or immunologic problems required readmission due
to reaccumulation of the pericardial effusion. In con-
trast, six patients, just under one-half of those with an
idiopathic aetiology required readmission following
recurrence of the pericardial effusion (p � 0.02). They
were readmitted from 7 to 90 days after their initial
discharge from hospital. Repeated surgical drainage
of the pericardial effusion was needed in four, with
one needing pericardectomy while the other required
creation of a pericardio-pleural window.

The median period of follow-up was 22 months,
with a range from 2 to 187 months. None of the
patients have developed constrictive pericarditis.
The time taken for complete resolution of the peri-
cardial effusion was longer in those with no identi-
fied aetiology, but the result was not statistically
significant (p � 0.10).

Discussion

A prompt diagnosis of bacterial pericarditis allows 
for early antibiotic therapy.7,8 Such patients typically
present with septicaemia. A septic focus may be iden-
tified elsewhere, and may originate from a pneumonia
with or without a pleural effusion and/or empyema.8

In such patients, there is usually a neutrophilia, raised
C-reactive protein, and positive cultures are obtained
from blood or an infected focus elsewhere, or else from
the pericardial fluid itself. Our review has shown, how-
ever, that bacterial pericarditis may not be readily 
distinguished from other causes of pericardial effusion
merely on clinical and laboratory grounds without
microbiological confirmation. Our patients with bac-
terial pericarditis were febrile on presentation, and
appeared more toxic as a result of the underlying infec-
tive process or septicaemia. But there was no signifi-
cant difference between the groups with respect to the
presence of cardiac tamponade. The total white cell
count, neutrophil count, erythrocyte sedimentation
rate and C-reactive protein were all higher in those
with bacterial infection as compared to those with no
identified aetiology, while the patients with immuno-
logical problems had a high erythrocyte sedimentation
rage and C-reactive protein, with only a mild elevation
in the white cell count. Their platelet counts were also
elevated. We emphasize again the need for positive
cultures to diagnose bacterial pericarditis. Thus, peri-
cardiocentesis may not only be therapeutic when the
effusion is large, but also diagnostic.

Those with no identifiable aetiological features
seem to form a distinct group. Initially, some were con-
sidered to have a viral aetiology, but viral serology and
culture of the pericardial fluid both proved negative.
Fever occurred in only half of these patients, as opposed
to all those with bacterial infection or immunologic
problems. The classical features of pericarditis, which

include fever, chest pain and pericardial rub, were
seldom observed in those lacking any aetiologic fea-
tures. Indeed, two patients were completely asymp-
tomatic at presentation. Only a quarter of the patients
had clinical features suggestive of cardiac tamponade,
though nearly half had echocardiographic evidence
of this feature, with diastolic collapse of the right
atrium or right ventricle. In all the patients, echo-
cardiography revealed a large circumferential peri-
cardial effusion exceeding one centimetre in thickness,
though signs and symptoms were often relatively
mild, being disproportionate to the findings at echo-
cardiography. All of our patients had an excellent
outcome after intervention, with none of them having
any significant morbidity or late sequels on follow-up.

Idiopathic chronic pericardial effusion, a condition
whereby a collection of pericardial effusion persists
for more than three months with no apparent cause
despite extensive and repeated diagnostic evaluation,
has been described mainly in adults.12 It accounts 
for between one tenth and one third of pericardial
effusions seen in adulthood.3 By definition, its aetiol-
ogy is unknown. Many of the patients described in
these series were asymptomatic, lacking constitutional
symptoms. Nearly all of our patients, in contrast,
presented with a relatively short history of non-specific
symptoms. It was difficult, therefore, to determine
how long the effusion has been present prior to presen-
tation, and to decide whether they should be regarded
as having a chronic effusion.

All our patients had their pericardial effusions
drained soon after presentation, with no complications
occurring when the effusion was drained surgically via
the subxiphoid approach or under echocardiographic
guidance. Moores et al.13 showed that subxiphoid peri-
cardial drainage for cardiac tamponade was associated
with minimal morbidity in both children and adults.
Zahn et al.14 similarly demonstrated that percuta-
neous transcatheter drainage was safe and effective 
in chidlren. Surgical drainage appears to be preferred
when there is bacterial infection, since fibrinous
deposits may be removed more effectively. None of
our patients died. Nor did any develop constrictive
pericarditis.15 That may be explained in part because
we did not encounter any instance of tuberculous
effusion, an aetiology which is well known to result
in constrictive pericarditis16 (see addendum). Despite
previous reports of development of constriction sub-
sequent to bacterial pericarditis,7,8,17 we have not yet
encountered this complication, which may occur even
without evidence of earlier pericardial disease.18

Based on our experience, we conclude that large
pericardial effusions are rare in childhood. When
found, a significant proportion of such patients have
no identifiable aetiology. These patients usually had
relatively few clinical signs and symptoms compared
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with the echocardiographic findings, and were not
constitutionally unwell. It is important to distinguish
them from those with bacterial pericarditis, which
warrants urgent drainage and aggressive antibiotic
treatment to decrease the associated mortality and
morbidity. Further studies are now required to clarify
the aetiology of those having neither bacterial infec-
tion nor immunological problems.

Addendum

Since compiling our data, we have encountered one
child with a large tuberculosis pericarditis who
required surgical drainage and a brief course of
steroids. No evidence of constrictive pericarditis was
noted a year later. A further adolescent presented with
ascites, having had an early right serous pleural effu-
sion drained, and was found to have a large pericardial
effusion. It recurred after percutaneous drainage, and
it proved necessary to create a pericardial-peritoneal
window. She continued to develop ascites, only set-
tling over six months after high dose pulsed steroids,
and failed to respond to treatment with aspirin, col-
chine, azathioprine, and diuretics. She was consid-
ered to have a seriotitis of uncertain cause.
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