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Background. Recurrent symptomatic pericardial effu-
sion can complicate different cardiac and extracardiac di-
seases. When recurrent pericardial effusion after draina-
ge with conventional catheter techniques occurred the
creation of a pericardial window by open surgery used to
be the unique treatment available until the recent deve-
lopment of percutaneous balloon pericardiotomy.

Objective. The aim of this paper is to review our initial
experience with percutaneous balloon pericardiotomy for
the treatment of patients with recurrent pericardial effusion.

Patientes and method. Five patients with recurrent pe-
ricardial effusion have been treated with percutaneous
pericardiotomy until now. Four patients had malignant pe-
ricardial effusion secondary to metastasis of extracardiac
tumors, in one patient recurrent pericardial effusion was
idiopathic. In all patients percutaneous balloon pericardio-
tomy was performed with a pediatric valvuloplasty balloon
catheter, through a subxiphoid approach.

Results. Successful drainage and balloon pericardiotomy
was achieved in all patients without severe complications. In
all cases only one pericardial site was dilated. Minor compli-
cations were registered, which included mainly mild pleural
effusion occurring in all patients with spontaneous resolu-
tion. During a mean follow-up period of 8.6 ± 6.5 months
(range 2 to 18 months) there were no recurrences of effu-
sion or tamponade. Two patients died, 1 month and 9
months after the procedure, due to their malignant condition.

Conclusions. Percutaneous balloon pericardiotomy is an
easy and useful technique to manage patients with large re-
current pericardial effusion with a low rate of complications.

Key words: Pericardial effusion. Cardiac tamponade.
Pericardiocentesis.

Pericardiotomía percutánea con balón en pacientes
con derrame pericárdico recurrente

Introducción. El derrame pericárdico recurrente puede
complicar numerosas enfermedades de origen cardíaco y
extracardíaco. Cuando tras una pericardiocentesis el de-
rrame recurre, puede ser necesaria la realización de una
ventana pericárdica quirúrgica, el único procedimiento
disponible hasta el desarrollo de la pericardiotomía per-
cutánea con balón.

Objetivo. El objetivo de este artículo es revisar nuestra
experiencia inicial con la pericardiotomía percutánea con
balón en pacientes con derrame pericárdico recurrente.

Pacientes y método. Hasta la fecha hemos tratado
mediante esta técnica a 5 pacientes con derrame pericár-
dico recurrente. En 4 pacientes el derrame era secunda-
rio a metástasis pericárdicas de tumores extracardíacos y
en un caso era idiopático. En todos los casos el procedi-
miento se realizó mediante abordaje subxifoideo y con
balón de valvuloplastia pediátrica.

Resultados. En todos los casos se llevó a cabo la pe-
ricardiotomía con éxito con una sola intervención y sin
complicaciones mayores. Se registraron pequeñas com-
plicaciones consistentes fundamentalmente en derrame
pleural leve o moderado, que ocurrió en todos los pa-
cientes y que se resolvió de manera espontánea.
Durante un período de seguimiento medio de 8,6 ± 6,5
meses (rango, 2-18 meses) no se registró recurrencia
del derrame pericárdico o nuevo taponamiento. Dos pa-
cientes murieron tras 1 y 9 meses del procedimiento,
respectivamente, debido a progresión de su enfermedad
de base.

Conclusiones. La pericardiotomía percutánea con ba-
lón es un procedimiento sencillo, con una baja tasa de
complicaciones y útil en el tratamiento de pacientes con
derrame pericárdico severo recurrente.

Palabras clave: Derrame pericárdico. Taponamiento
cardíaco. Pericardiocentesis.

INTRODUCTION

Recurrent pericardial effusion is often caused by pe-
ricardial metastasis of extracardiac tumors. These effu-
sions are generally copious hematic effusions that of-
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ten lead to cardiac tamponade, which requires emer-
gency drainage by pericardiocentesis. The recurrence
rate of pericardial effusion after drainage is high, parti-
cularly in effusions of tumoral origin (13%-50%).1 In
patients with recurrent pericardial effusion, the treat-
ment traditionally recommended includes, pericardio-
centesis with instillation of sclerosing substances or
chemotherapeutic agents,1,2 opening a surgical pericar-
dial window by a subxiphoid approach,3 or pericardio-
tomy.4 However, since patients generally have serious
clinical conditions and impaired general status, it
would preferable to avoid the added risk of surgical in-
tervention and general anesthesia. This motivated
Palacios et al5 to develop the percutaneous balloon pe-
ricardiotomy technique.

PATIENTS AND METHOD

Population

To date, we have performed percutaneous balloon
pericardiotomy in 5 patients. The clinical characteris-
tics of the patients are summarized in Table 1. In every
case, pericardiotomy was performed in patients with
severe pericardial effusion and clinical and echocar-
diographic signs of cardiac tamponade in which at le-
ast one recurrence had taken place after previous drai-
nage. In 4 patients, the cause of the effusion was
tumoral (Table 1), but in 1 patients with severe hema-
tic effusion the results of cytology and a smear were
negative.

Procedure protocol

The procedure was carried out in the hemodynamics
laboratory. After local anesthesia of the skin and sub-
cutaneous cellular tissue, pericardial puncture was per-
formed in the subxiphoid region under radiological
control. A 0.035-inch vascular guide was inserted and
the pericardial puncture needle was removed. A dilator
was then passed and a drainage catheter was inserted
over the guide. Samples were obtained for laboratory
and histology studies. Part of the pericardial fluid was
drained if necessary to stabilize the patient. Contrast
was injected into the drainage catheter to highlight the
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TABLE 1. Percutaneous balloon pericardiotomy

No. of pericardiocenteses Postpericardiotomy 

Age/sex Disease before pericardiotomy pleural effusion Recurrence Follow-up

Patient 1 39/W Lung cancer 2 Yes No 9 months (death)

Patient 2 68/W Lung cancer 1 Yes No 1 month (death)

Patient 3 66/W Breast cancer 2 Yes No 20 months (alive)

Patient 4 77/M Idiopathic 2 Yes No 11 months (alive)

Patient 5 61/M Lung cancer 2 Yes No 4 months (alive)

W: woman; M: man.

Fig. 1. Introducer in the pericardium through which contrast has been
injected to locate the parietal pericardium.

Fig. 2. Balloon inserted in the parietal pericardium through a 0.035-
inch guide. Before inflating, the introducer is removed slightly.



parietal pericardium (Figure 1). The drainage catheter
was replaced by an introducer (9-11 Fr), then a pedia-
tric valvuloplasty balloon (diameter 20 mm, length 30
mm) was advanced through a 0.038-inch vascular gui-
de (Figure 2). The balloon was placed in the parietal
pericardium under radiological control and was slowly
inflated, confirming that the pericardium made a notch
in the center of the balloon (hourglass image).
Inflation pressure was then increased until the notch
disappeared (Figure 3). The procedure was guided ex-
clusively by fluoroscopy. Echography was performed
at the end of the procedure to confirm the complete
drainage of the pericardial effusion. After draining the
pericardial fluid, a drain was left in place until the next
day (as long as less than 100 ml was drained over the
next 24 h). All patients received antibiotic prophylaxis
with cloxacillin.

RESULTS

In the 5 patients treated, the procedure was suc-
cessful in a single session with one pericardial
puncture. In 3 patients, a sufficient opening was ob-
tained by inflating the balloon once. One patient re-
quired 3 inflations for correct balloon placement
and pericardial opening. In one patient, the balloon
could not be expanded completely with 4 inflations,
but there was no later recurrence of pericardial effu-
sion. The procedure took 80 min in the first case
and 55-65 min in the following cases. In every case,
the pericardial fluid was hematic and varied in volu-
me from 700 to 1700 ml. Inflation of the balloon
was accompanied in every patient by mild, transi-
tory discomfort that disappeared immediately after
deflating the balloon. Most patients had some de-
gree of cardiac tamponade that immediately impro-
ved with drainage. Almost complete evacuation of
the pericardial effusion was achieved in all patients.
There were no post-procedure complications in any
patient. Pleural effusion occurred in all the patients
in the next 24-48 h, and resolved spontaneously in

all cases (Figure 4).

FOLLOW-UP

During follow-up (4 to 20 months), 2 patients died
from their malignancy. The time from pericardiotomy
to death was 1 and 9 months, respectively. Pericardial
effusion did not recur in any of the 5 patients treated
and no patient has had cardiac tamponade. The 3 pa-
tients who remain alive, some of who have been follo-
wed-up for almost 2 years, have not been readmitted
to the hospital for pericardial problems and show no
signs of constrictive pericarditis.

DISCUSSION

Pericardial effusion associated with pericardial
metastasis of extracardiac tumors often leads to car-
diac tamponade. Recurrence after pericardiocentesis
is frequent.1 The therapeutic options for the treat-
ment of these patients, such as instillation of sclero-
sing substances or chemotherapeutic agents in the
pericardium, are associated with high recurrence ra-
tes and patient discomfort.2,6 Another option for the-
se patients is surgery to create a pericardial window.
Some of these techniques have the drawback of re-
quiring general anesthesia, as in the case of thoraco-
tomy to open a pleuropericardial window or pericar-
diectomy. This is an added risk in patients who are
generally gravely ill. Using a subxiphoid approach
to create a pericardial window has the advantage of
requiring only local anesthesia, a low complication
rate, and it allows the pericardium to be sampled.7

For these reasons, it has been the preferred techni-
que in recent years. Percutaneous balloon pericar-
diotomy is another therapeutic alternative in these
patients. It can be viewed as a percutaneous variant
of the subxiphoid approach to creating a surgical
window, but it is even less traumatic. Our experience
confirms that it is a simple procedure that can be
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Fig. 3. Progressive inflation of the balloon until the notch disappears, observing the typical hourglass image.



performed in seriously ill patients (cardiac tampona-
de) with a low rate of complications and little dis-
comfort to the patient.

The mechanism of pericardial drainage is not enti-
rely clear. All our patients had left pleural effusion af-
ter the procedure, so we assume that pericardial effu-
sion does not accumulate because it drains into the
pleural cavity. Drainage may also occur to the perito-
neum or the parietal and visceral pericardium may
fuse as a result of an inflammatory reaction to pericar-
diotomy.8

The complications of percutaneous pericardiotomy
are similar to those of pericardiocentesis in general.
Pericardial puncture is usually simple in these patients,
with little risk of cardiac perforation due to the abun-
dant pericardial effusion. Fever did not appear after
the procedure in any of our patients, in contrast with
other series,5 probably because they were treated
prophylactically with cloxacillin. Pleural effusion was
the most frequent complication, with all our patients
presenting it to some degree. The degree of pleural ef-
fusion is probably related with the quality of pleural
drainage in these patients, which depends, in turn, on
whether or not they have received thoracic radiothe-
rapy or have tumoral pleural involvement and impai-
red lymphatic drainage. In some series, pleural draina-
ge had to be performed to manage pleural effusion.5

Pleural effusion resolved spontaneously in our pa-
tients.

Pericardiotomy may be performed as the initial the-
rapy at the same time as the first pericardiocentesis.
The advantages of this approach are that it eliminates
the risk of a second pericardial effusion and eventual
cardiac tamponade, which usually requires emergency
pericardiocentesis. Up until now, we have always per-
formed pericardiotomy as a separate procedure after at
least one recurrence of pericardial effusion. The reason
for this was that the diagnosis of tumoral pericardial

effusion had not been established at the time of peri-
cardiocentesis in some patients. By deferring pericar-
diocentesis, we avoided pericardiotomy in 3 cases (all
of tumoral origin) who had no recurrence of effusion
after the initial pericardiocentesis. In addition, due to
close echocardiographic follow-up of our patients after
pericardiocentesis, pericardial effusion occurred, but
not cardiac tamponade. This allowed pericardiotomy
to be performed electively in a stable patient.

CONCLUSIONS

We found percutaneous balloon pericardiotomy to
be a simple and safe procedure. This procedure allows
recurrent pericardial effusion to be treated with a high
rate of success and scant complications. In addition,
pericardial effusion did not recur within a relatively
long time. The long-term prognosis of these patients
depends mainly on their underlying disease.

REFERENCES
1. Flannery EP, Gregoratos G, Corder MP. Pericardial effusion in pa-

tients with malignant disease. Arch Intern Med 1975; 135: 976-977.
2. Shepherd FA, Morgan C, Evans WK, Ginberg JF, Watt D,  Murphy

K. Medical management of pericardial effusion by tetracycline scle-
rosis. Am J Cardiol 1987; 60: 1161-1166.

3. Mill SA,Julian S Holliday RH. Subxiphoid pericardial window for
pericardial effusive disease. J Cardiovasc Surg 1989; 30: 768-773.

4. Park JS, Rentschler R, Wilbur D. Surgical management of pericar-
dial effusion in patients with malignancies: comparison of subxip-
hoid window versus pericardiectomy. Cancer 1991; 67: 76-80.

5. Palacios IF, Tuzcu EM, Ziskind AA, Younger J, Block PC.
Percoutaneous balloon pericardial window for patients with malig-
nant pericardial effusion and tamponade. Cathet Cardiovasc Diagn
1991: 22; 244-249.

6. Pavón Jiménez R, García Rubira JC, García Martínez JT, Sánchez
Escribano R, Calvo Jambrina R, Cruz Fernández JM. Cisplatino in-
trapericárdico en el taponamiento neoplásico. Rev Esp Cardiol 2000;
53: 587-589.

7. Mills SA, Julian S, Hollliday RH. Subxiphoid pericardial window for
pericardial effusive disease. J Cardiovasc Surg 1989; 30: 768-773.

8. Galli M, Politi A, Pedretti F, Castiglioni B, Zerboni S.
Percoutaneous balloon pericardiotomy for malignant pericardial
tamponade. Chest 1995; 108: 1499-1501.

28 Rev Esp Cardiol 2002;55(1):25-28 50

Navarro del Amo LF, et al. Percutaneous pericardiotomy os treatment 

of recurrent pericardial effusion

Fig. 4. Patient with post-pericardiotomy pleural effusion that resolved spontaneously in a week.


