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LONG-TERM FOLLOW-UP OF IDIOPATHIC CHRONIC PERICARDIAL EFFUSION
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ABSTRACT

Background A large idiopathic chronic pericardial
effusion is a collection of pericardial fluid that per-
sists for more than three months and has no apparent
cause. We conducted a prospective study of the natu-
ral history and treatment of this disorder.

Methods Between 1977 and 1992, we prospectively
evaluated and enrolled patients with large idiopathic
chronic pericardial effusion. We performed pericar-
diocentesis in most of the patients. We performed
pericardiectomy when large pericardial effusion re-
appeared after pericardiocentesis. Follow-up ranged
from 18 months to 20 years (median, 7 years).

Results During the study period, we evaluated a
total of 1108 patients with pericarditis, 461 of whom
had large pericardial effusion. Twenty-eight of these
patients (age range, 7 to 85 years; median, 61) had
large idiopathic chronic effusion and were included
in the study. The duration of effusion ranged from
6 months to 15 years (median, 3 years). At the initial
evaluation, 13 patients were asymptomatic. Overt tam-
ponade was found in eight patients (29 percent). Ther-
apeutic pericardiocentesis, performed in 24 patients,
was followed by the disappearance of or marked re-
duction in the effusion in 8. Five of the 24 patients
underwent early pericardiectomy, and in 11 large
pericardial effusion reappeared. Cardiac catheteriza-
tion, performed in 16 patients, showed elevated intra-
pericardial pressure (mean [+SD], 4.75+3.79 mm Hg)
and reduced transmural pressure (1.0=2.50 mm Hg)
before pericardiocentesis. Both of these abnormali-
ties in pressure improved significantly after pericar-
diocentesis. Pericardiectomy, performed in 20 pa-
tients, yielded excellent long-term results. At the end
of the follow-up period, 10 patients had died, but
none had died from pericardial disease.

Conclusions Large idiopathic chronic pericardial
effusion is well tolerated for long periods in most pa-
tients, but severe tamponade can develop unexpect-
edly at any time. Pericardiocentesis alone frequently
results in the resolution of large effusions, but recur-
rence is common and pericardiectomy should be con-
sidered whenever a large effusion recurs after peri-
cardiocentesis. (N Engl J Med 1999;341:2054-9.)
©1999, Massachusetts Medical Society.

INCE echocardiography became a routine
diagnostic tool, pericardial effusion has been
a common clinical finding. In most instances,
the cause of pericardial effusion can be deter-
mined; however, in some cases the cause is not ap-
parent even after a thorough diagnostic evaluation, de-
spite the fact that the effusion may have been present
for years or even decades.!3 Patients with such find-
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ings are said to have idiopathic chronic pericardial
eftusion.

The natural history, clinical course, and optimal
management of large idiopathic chronic pericardial
effusion have not been clearly defined.}#16 Therefore,
we performed a prospective study of 28 consecutive
patients, some of whom were followed for 20 years.

METHODS
Definitions

We considered patients to have large idiopathic chronic pericar-
dial effusion if they met the following criteria: the cause of effu-
sion was not apparent after a thorough evaluation that included
examination of pericardial fluid or tissue, the sum of anterior and
posterior echo-free spaces exceeded 20 mm at end diastole,!” there
was no progression of disease during the observation period, and
the effusion persisted for more than three months. Cardiac tampon-
ade was diagnosed when the following classic clinical criteria were
met: hypotension (systolic blood pressure less than 90 mm Hg),
pulsus paradoxus (a decline of more than 10 mm Hg in inspiratory
systolic blood pressure), and increased jugular venous pressure.

Study Patients

We prospectively enrolled patients with suspected idiopathic
chronic pericardial effusion between January 1977 and December
1992, at which time we discontinued recruitment in order to ob-
tain long-term follow-up data on all patients. All patients were re-
cruited from our hospital ward or outpatient clinic.

Each patient underwent a clinical evaluation,!$1? which included
a complete medical history taking, physical examination, electro-
cardiography, chest radiography, echocardiography, and the follow-
ing laboratory tests: complete blood count; tests of liver function;
measurements of blood urea nitrogen, serum creatinine, serum glu-
cose, serum electrolytes, serum triiodothyronine, serum thyroxine,
and serum thyroid-stimulating hormone; and tests for rheuma-
toid factor, antibodies against toxoplasma, antibodies against DNA,
and antinuclear antibodies. We also performed tuberculin skin tests
and tested for tubercle bacilli in sputum or gastric aspirates. We
further investigated positive or abnormal findings in specific stud-
ies. We also scarched for previous chest films and echocardiograms
that might be used to confirm the duration of the effusion.

We performed pericardiocentesis in the catheterization labora-
tory. We used a 5-French pigtail angiographic catheter for peri-
cardiocentesis and to measure intrapericardial pressure and pres-
sure from the right and left ventricular chambers simultaneously.
We calculated right atrial transmural pressure (right atrial pressure
minus intrapericardial pressure) from the simultancous phasic
strip-chart tracings. The average of all measurements of instanta-
neous pressure (taken every 0.2 second) during the second half
of expiration was calculated in three consecutive cycles of respira-
tion. The catheters were removed from the pericardium after the
procedure. Pericardial fluid was aspirated for the measurement of
glucose, total protein, cholesterol, lactate dehydrogenase, and aden-
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osine deaminase; for cytologic studies; for acrobic and anaerobic
bacterial cultures; and for examination for the presence of acid-fast
bacilli. Pericardiocentesis was followed by serial echocardiography.
The last 16 patients who were enrolled in the study underwent a
second pericardiocentesis if pericardial effusion reappeared.

Wide anterior pericardiectomy was considered to be indicated if
a large effusion reappeared and persisted for more than six months.
All specimens obtained during pericardiectomy were submitted
for histologic and bacteriologic studies.

Follow-up

The patients were monitored in the outpatient clinic. After peri-
cardiocentesis, they were seen every three months during the first
year and then yearly, or whenever symptoms developed. After
pericardiectomy, they were seen every three to five years after the
first year.

Statistical Analysis

Data on catheterization are presented as means =SD. We com-
pared values before and after pericardiocentesis using Student’s
t-test for paired data.

RESULTS
Clinical Findings

Among 1108 patients with pericarditis of any type,
461 had large pericardial effusion; of these patients,
41 fulfilled our criteria for large chronic effusion. We
identified specific causes or associated diseases in 11 of
the 41 patients: 3 patients had hypothyroidism, 2 had
radiation-induced pericardial eftfusion, 2 had toxoplas-
mosis,2?0 2 had severe pulmonary hypertension and
right ventricular failure, 1 had an atrial septal defect,
and 1 had chylopericardium. Two additional patients
were not examined completely, because they declined
to undergo pericardiocentesis and pericardiectomy.
Therefore, 28 patients fulfilled our criteria for inclu-
sion in the study.

There were 19 female patients and 9 male patients
(age range, 7 to 85 years; median, 61). The most com-
mon reason for hospitalization was to investigate an
incidental finding of chronic pericardial effusion (in
13 asymptomatic patients). Another seven patients re-
ported atypical chest pain (pain that was not charac-
teristic of pericarditis or angina) or mild dyspnea on
exertion. Seven other patients were admitted because
of overt tamponade. The remaining patient had fea-
tures of acute pericarditis. No patient had constitu-
tional symptoms.

In all patients, the chronicity of the effusion was
suggested by a huge cardiac silhouette. Patients for
whom no previous chest films or echocardiograms
were available that might be used to confirm the du-
ration of the effusion were not included in the study
until they had had stable pericardial effusion for three
months. In the case of the 15 symptomatic patients,
particularly those with tamponade, this approach per-
mitted us to be confident of the chronicity of the ef-
fusion. The duration of pericardial effusion ranged
from 6 months to 15 years (median, 3 years).

In patients without overt cardiac tamponade, the

physical examination was unremarkable. Two patients
had congenital facial lymphangioma. Only one pa-
tient had a pericardial friction rub.

Twenty-three patients were in sinus rhythm, and
five had atrial fibrillation. Six met the criteria for low
QRS voltage. Flattened or slightly negative T waves
were observed in seven. On chest films, the cardio-
thoracic index ranged from 0.63 to 1. The lung fields
were clear in all patients. One patient had moderate
left-sided pleural effusion.

On echocardiography, the sum of anterior and pos-
terior echo-free spaces at end diastole ranged from
23 to 54 mm (anterior, 3 to 35; posterior, 10 to 45).
Right atrial collapse was found in five patients. The
dimensions of left and right atrial and ventricular
chambers were normal in all patients.

We evaluated pericardial fluid obtained from all
28 patients. In 20 patients the fluid was serofibrin-
ous, and in 8 it was serosanguineous. No malignant
cells were found. Protein concentrations ranged from
3.5 to 5.8 g per liter (normal range, 1.7 to 3.5). The
activity of adenosine deaminase (measured in 17 pa-
tients) ranged from 7 to 12 U per liter (normal values,
less than 20). Cultures for bacteria, fungi, and acid-
fast bacilli were negative in all patients.

Opvert cardiac tamponade was present in eight pa-
tients (29 percent). It was the reason for hospitaliza-
tion in seven patients who had had pericardial effusion
for one to eight years (median, four). During follow-
up, overt tamponade developed in one additional pa-
tient after she had had pericardial effusion for two
years. The development of tamponade was both un-
expected and unexplained in all eight patients.

Findings at Catheterization

Cardiac catheterization was planned in the last 18
patients to be enrolled in the study and was performed
in 16. Intrapericardial pressure fell from 4.75+3.79
mm Hg (range, 0 to 13) before pericardiocentesis to
—4.06%+2.46 mm Hg (range, —10 to 1) after pericar-
diocentesis (P<<0.001) (Fig. 1). Right atrial transmu-
ral pressure increased from 1.0£2.50 mm Hg (range,
0 to 10) to 5.94+3.51 mm Hg (range, 1 to 15)
(P<0.001) (Fig. 2). Right atrial pressure fell from
6.25%3.75 mm Hg (range, 0 to 14) to 3.0£3.56
mm Hg (range, —4 to 8) (P=0.001). The inspiratory
decrease in systolic arterial pressure declined from
13.38%8.19 mm Hg (range, 6 to 36) to 6.08+1.44
mm Hg (range, 4 to 8) (P=0.009). The cardiac in-
dex increased from 2.58+1.02 liters per minute per
square meter (range, 1.29 to 4.76) to 2.89+0.75 li-
ters per minute per square meter (range, 1.61 to 4.20)
(P=0.03).

Therapeutic Procedures

None of the patients received antituberculosis che-
motherapy or corticosteroids. Pericardiocentesis was
performed in 24 patients (to treat tamponade in 7 and
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Figure 1. Intrapericardial Pressure before Pericardiocentesis (Solid Circles) and after Pericardiocentesis

(Open Circles) in 16 Patients.
Asterisks indicate patients with overt tamponade.
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Figure 2. Right Atrial Transmural Pressure before Pericardiocentesis (Solid Circles) and after Pericardi-

ocentesis (Open Circles) in 16 Patients.
Asterisks indicate patients with overt tamponade.

as an elective procedure in 17). The volume of peri-
cardial effusion ranged from 250 to 2100 ml (mean,
980). There were no complications of the procedure.
The outcome after pericardiocentesis was assessed in
only 19 of the 24 patients; 5 of them underwent ear-
ly pericardiectomy because of reaccumulation of flu-
id and recurrent tamponade. In 11 patients, pericar-
dial effusion reappeared, and the volume was similar
to that present before pericardiocentesis. Another five
patients had a marked reduction in the echo-free
space, from a mean of 33.8 mm (range, 23 to 54) to
11.0 mm (range, 4 to 17) (after a second pericardio-
centesis in one patient). The three remaining patients
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had complete resolution of pericardial effusion (after
a second pericardiocentesis in one patient). In these
eight patients, the duration of pericardial effusion
ranged from 6 months to 9 years (median, 3 years),
and the mean follow-up after pericardiocentesis was
60 months (range, 13 to 96). Overall, we found that
pericardiocentesis resolved or substantially reduced
the pericardial effusion in 8 of the 19 patients (42
percent).

Pericardiectomy was performed in the 20 patients
in whom pericardiocentesis alone was inadequate in
managing the effusion. No deaths were associated
with pericardiectomy. In 2 patients it was indicated
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to treat overt tamponade, in 5 it was performed
soon after therapeutic pericardiocentesis, and in the
remaining 13 it was performed as an elective proce-
dure because of a long-term relapse (lasting more
than six months) after pericardiocentesis. In 2 of the
20 patients, effusion recurred after pericardiectomy
and the volume was the same as that present before
the procedure. When the surgical protocols were re-
viewed, it was found that pericardial resection had
been incomplete, so both patients underwent a sec-
ond pericardiectomy. Postoperative pleural effusion
occurred in one patient; it resolved spontaneously.
All pericardial specimens appeared grossly normal.
Histologic examination revealed mild, chronic non-
specific pericarditis in the 19 available specimens. Af-
ter extensive pericardiectomy, pericardial effusion did
not recur in any patient, nor did persistent pleural
eftusion develop.

At the end of the diagnostic workup, no specific
cause of pericardial effusion could be identified. Ac-
cordingly, all 28 patients were considered to have
chronic idiopathic pericardial effusion.

Follow-up

No patient was lost to follow-up. There were 10
deaths. In the three patients who died of cancer, neo-
plasia became apparent 48 months (lung cancer), 37
months (ovarian cancer), and 6 months (hepatocel-
lular carcinoma) after pericardiectomy. None of these
patients had histologic or cytologic evidence of can-
cer in the pericardium. One patient died of renal
failure; she had had normal renal function at base
line 18 months earlier. One patient died suddenly at
home within 30 minutes after the onset of acute chest
pain and dyspnea; his last clinical evaluation had shown
moderate pericardial effusion that had remained sta-
ble during six years of follow-up. The diseases asso-
ciated with death in the remaining five patients were
stroke in two patients, complications of coronary-
artery bypass grafting in one patient, and dementia
in two patients.

Overall follow-up ranged from 18 months to 20
years (median, 7 years). Follow-up was limited to 18
months in one patient because of a change of resi-
dence. In the other 17 surviving patients, follow-up
ranged from 6 to 20 years (median, 9), and their
most recent follow-up visit was in late 1998. One pa-
tient had clinical and echocardiographic evidence of
restrictive cardiomyopathy 13 years after pericardiec-
tomy. After an extensive evaluation, which included
computed tomography, constrictive pericarditis was
ruled out. Pericardial effusion was absent in 14 of
the 17 patients; it was mild in 2 and moderate in 1.

DISCUSSION

Our study population comprised patients with
large idiopathic chronic pericardial effusion that was
treated according to a predefined protocol. Large id-

iopathic pericardial effusion can be challenging in
terms of diagnosis and therapy. Our hospital is a refer-
ral center for pericardial disease; thus, the frequency of
this disorder may have been overestimated, although
only four patients came from outside our catchment
area. In any case, the prevalence of this disorder was
only 2.2 percent among patients with pericardial
disease. Previous information about this disorder has
largely been limited to isolated case reports,*? small
series,104 and reviews®!3.15 published before echo-
cardiography became available; moreover, these stud-
ies included patients with a variety of easily identifi-
able causes. A recent study'¢ was subject to bias in that
it included only patients treated with surgical peri-
cardial drainage and excluded patients with tampon-
ade. Therefore, it is not surprising that an appropriate
approach to treatment has not yet been developed.

The lack of specific findings even with thorough ini-
tial investigation and in the long-term follow-up in
all patients supports our characterization of their dis-
case as idiopathic. Remarkably, during the recruitment
period, we found no tuberculous or neoplastic peri-
carditis in the patients who fulfilled our criteria for
large chronic effusion. We did not perform early peri-
cardial biopsy to rule out tuberculosis because we
have not seen chronic asymptomatic effusion as the
presenting feature of tuberculous pericarditis.!$:2! In
addition, we have been able to find in the literature
only two cases of well-documented chronic pericar-
dial effusion due to tuberculosis that met our crite-
ria.2223 We do not believe that tuberculosis needs to
be aggressively ruled out in cases of large chronic
pericardial effusion. The presence of congenital facial
lymphangioma in two patients, an association that
has been reported previously,54 suggests that in some
patients chronic pericardial effusion may reflect an
anomaly of the lymphatic system. Thus, in agreement
with previous reports, our experience shows that
large chronic pericardial effusion may be due to a va-
riety of causes, although in the majority (28 of 41
patients in our study) the cause remains unknown
after a thorough evaluation.

Unlike the patients with acute pericarditis, most
of the patients with large chronic pericardial effusion
were women and were older than 50 years. Nearly
half the patients (13 of 28) were asymptomatic, and
7 had only mild exertional dyspnea or nonspecific
chest pain. An important finding was the high fre-
quency (29 percent) of overt tamponade occurring at
some time in the course of the disease. The duration
of pericardial effusion in these eight patients ranged
from 1 to 8 years (median, 4); tamponade appeared
without an apparent precipitating cause in spite of
long periods during which the disease was stable. Pa-
tients with large chronic pericardial effusion are thus
at constant risk for unforeseen overt tamponade.

The incidence of tamponade in patients with chron-
ic large pericardial effusion is difficult to establish be-
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cause of the scarcity of published data — patients
with tamponade were excluded from some studies.!-16
However, most reports23.12.15.24-26 gstress that a re-
markable feature of the disorder is its good long-
term outcome. Our experience does not confirm this
impression, even when we consider that the high fre-
quency of tamponade in our study could be the result
of selection bias. The study by Colombo et al.?” is in
agreement with our experience. We found that the
disorder has a good prognosis only if its treatment in-
cludes the prevention of severe tamponade. Our he-
modynamic findings provide a possible rationale for
the development of overt tamponade. Mildly elevat-
ed intrapericardial pressure was found in all but one
of the asymptomatic patients, and right atrial trans-
mural pressure was near 0 mm Hg in most, an indica-
tion of mild cardiac tamponade.?8:2% These pressures
reverted toward normal after pericardiocentesis.

Our results suggest that pericardial drainage may
be effective for the treatment of the disorder. Previ-
ous information on this treatment is scanty, although
isolated cases in which chronic pericardial effusion
was resolved after pericardiocentesis have been pub-
lished.2:3031 In our study, pericardiocentesis was help-
ful, since there was long-term resolution of effusion
after either one or two pericardiocenteses in 8 of 19
patients (42 percent). By reducing intrapericardial
pressure, thorough draining of pericardial fluid may
tavorably modify the disturbed balance between pro-
duction and reabsorption of pericardial fluid, thus
facilitating its resolution. In addition to its therapeu-
tic value, pericardiocentesis may occasionally identify
specific causes of chronic large pericardial effusion,
such as toxoplasmosis2® and chylopericardium.32-3¢

We recommend wide anterior pericardiectomy for
patients in whom large pericardial effusion recurs or
persists after pericardiocentesis. We have not used cre-
ation of a pericardial—peritoneal window,3” creation
of a pleuropericardial window,!1:23:3839 or percutane-
ous balloon pericardiotomy,* which have been re-
ported to be useful. However, the most common use
for these procedures has been as temporary expedi-
ents, mostly in patients with cancer.

In summary, idiopathic chronic pericardial effusion
should be diagnosed only after a thorough evalua-
tion of possible underlying causes. As a rule, the con-
dition is well tolerated for long periods, but overt tam-
ponade can supervene unexpectedly at any time. We
recommend pericardiocentesis, not passive observa-
tion, because it eliminates or greatly decreases effu-
sion over the long term in a substantial proportion of
patients. Pericardiectomy should be considered when-
ever large effusion recurs after pericardiocentesis.

We are indebted to Henry Dargie, M.D., and Ralph Shabetas,
M.D., for their editorial contributions and assistance in the prepa-
ration of the manuscript.
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