
M alignant involvement of the heart
and/or pericardium is not uncom-
mon in patients with advanced

cancer (10%) and is involved in the mecha-
nism of mortality in one third of cases.1 The
most common primary tumour invading the
pericardium is lung cancer, followed by
breast cancer, melanoma, Hodgkin’s and
non-Hodgkin’s lymphoma and leukaemia.2,3

Metastatic involvement of the heart or peri-

cardium may occur either from direct inva-
sion by an adjacent primary tumour or by
lymphatic or haematogenous spread. In the
majority of patients with lung cancer, hilar
lymphatic drainage is responsible for peri-
cardial effusion.4 Increase in pericardial flu-
id may cause life-threatening cardiac tam-
ponade in patients with satisfactory survival
prospects. The acute treatment of malig-
nant cardiac tamponade involves prompt
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Introduction: Patients with lung adenocarcinoma often suffer from metastatic pericardial effusion that may
eventually cause cardiac tamponade. Recurrence of pericardial effusion is frequent after pericardial drainage
and therapy for the prevention of fluid reaccumulation is still controversial. We evaluated the safety and ef-
fectiveness of the intrapericardial infusion of cisplatin, a substance with antineoplastic and sclerosing prop-
erties, after pericardiocentesis in patients with lung adenocarcinoma and malignant cardiac tamponade.
Methods: Twenty-five patients (19 males and 6 females, median age 55 years) with lung adenocarcinoma
confirmed by cytological examination and cardiac tamponade were studied. All patients underwent sub-
xiphoid pericardiocentesis through catheter insertion, under electrocardiographic, echocardiographic and
haemodynamic guidance. After the malignant aetiology of the pericardial effusion had been confirmed by cy-
tological examination, cisplatin was instilled (10 mg in 20 ml normal saline) into the pericardial cavity during
three consecutive days. Clinical and echocardiographic evaluation was performed every month thereafter.
Results: Pericardial fluid of 350-1700 ml was removed (median 750 ml) and was haemorrhagic in 80% of
the cases. Paroxysmal atrial fibrillation was detected in three patients (12%) and non-sustained ventricular
tachycardia in two (8%). None of the patients had hypotension or retrosternal pain. One patient suffered from
significant pericardial effusion reaccumulation (4%). Laboratory findings were not influenced by systemic
drug absorption in any patient. Transthoracic echocardiographic study revealed pericardial thickening with-
out physiology of constriction in 4 patients (16%). After pericardiocentesis, the mean survival period overall
was 4.5 months (range 3-92 weeks), and mortality was attributed to widespread disease (respiratory failure).
Conclusions: Intrapericardial administration of cisplatin is safe and effective in preventing the reaccumula-
tion of malignant pericardial effusion in the majority of patients with lung adenocarcinoma.

Manuscript received:
November 25, 2004;
Accepted:
August 29, 2005.

Address:

Christos Th. Lafaras

12 Carolou Diehl St.,
546 23 Thessaloniki,
Greece
e-mail: 
iatros_the@panafonet.gr

Key words:
Neoplastic
pericarditis,
cisplatin,
tamponade.

Hell J Cardiol 46: 324-329, 2005

Clinical ResearchClinical Research



complete removal of pericardial fluid, by pericardio-
centesis or surgical intervention (pericardial fenestra-
tion). Recurrence of malignant pericardial effusion
and subsequently tamponade is extremely frequent
(40-70%).1-4 Therapeutic strategies remain controver-
sial depending on the experience of each individual
centre. It may be managed by the intrapericardial in-
fusion of sclerosing agents, intracavity and/or sys-
temic chemotherapy, radiation therapy or surgical in-
tervention.5-9

In our study we chose cisplatin instillation as the
method for preventing recurrence of malignant peri-
cardial effusion in patients with lung adenocarcinoma
for the following reasons:
ñ although lung adenocarcinoma is a fairly drug-refrac-

tory neoplasm, cisplatin is one of the preferred che-
motherapeutic drugs for that particular tumour,10

ñ it causes mild pericardial sclerosis11,12 and
ñ laborious surgical intervention (thoracotomy, peri-

cardial window formation) is avoided in critically ill
patients.

Methods

Patients

Between 1999 and 2004 the diagnosis of cardiac tam-
ponade was made in a total of 60 patients with large
pericardial effusion (diastolic diameter of epicardial-
pericardial separation exceeded 10 mm, measured be-
hind the left ventricle at the level of the tips of the mi-
tral valve). The clinical criteria for the diagnosis of car-
diac tamponade were considered to be the following:
pulsus paradoxus >12 mmHg, central venous pressure
>10 mmHg, and hypotension (systolic arterial pressure
<100 mmHg).13 All patients underwent two-dimen-
sional and M-mode echocardiography for the detection
of pericardial effusion and the presence of constriction
of the right cardiac cavities.14-16

The primary tumour was lung cancer (39 patients),
breast cancer (11 patients), urinogenital (3 patients),
lymphoma (2 patients), leukaemia (2 patients), stom-
ach cancer (1 patient), mesothelioma (1 patient) and
malignant melanoma (1 patient). Of the 39 patients
with lung cancer, according to histological examina-
tion, 25 suffered from adenocarcinoma, 8 from non-
small cell lung cancer and 6 patients from small cell
lung cancer. Twenty-five patients, 19 male and 6 fe-
male, median age 55 years, with lung adenocarcinoma
and cardiac tamponade were selected for intracavity
cisplatin infusion because of the chemosensitivity of
this histological type. The patients included in the stu-

dy scored 30 - 40 on the Karnofsky Performance Sta-
tus Scale.17

Pericardiocentesis. Intracavity and systemic
chemotherapy

After the diagnosis of cardiac tamponade was con-
firmed, the patients were admitted to the intensive care
unit, where they underwent subxiphoid pericardiocen-
tesis under electrocardiographic, echocardiographic
and haemodynamic guidance (sedated with 2-3 mg mi-
dazolame). Penetration into the pericardial sac was per-
formed with the patient positioned so that his chest was
at a 45 degree angle, using a soft, multihole, J shaped
7F catheter (Seldinger technique). The catheter re-
mained in the pericardial cavity for 6-10 days. After the
malignant aetiology of the pericardial fluid was con-
firmed by cytological examination, cisplatin was in-
stilled (10 mg in 20 ml of normal saline), administered
over 5 min during three consecutive days directly into
the pericardial space. Cisplatin was delivered to the
most empty pericardial sac. After relief of cardiac tam-
ponade, systemic chemotherapy was administered peri-
odically to those patients who had no contraindications,
using a combination regimen of paclitaxel-cisplatin.
Clinical and echocardiographic evaluation was per-
formed after cisplatin infusion and repeated every
month thereafter. Treatment was considered successful
when no recurrence of symptoms of large malignant pe-
ricardial effusion was observed in repeated examina-
tions. The survival period was calculated from the day
of pericardiocentesis to the date of death or the last
clinical evaluation.

Equipment

A Caris echocardiograph (Esaote Biomedica) and a
Sony UP-895CE recording device were used. For the
pericardiocentesis and drainage we used the PeriVac
system (Boston Scientific Technologies).

Results

Table 1 shows the symptoms and clinical signs of 25
patients with pulmonary adenocarcinoma and cardiac
tamponade. Table 2 shows the main electrocardio-
graphic, radiological and echocardiographic findings
from the patients of the study.

After pericardiocentesis was performed and com-
plete pericardial drainage was achieved, a total of 350-
1700 ml (median 750 ml) pericardial fluid was removed
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Figure 1. Large pericardial effusion in the apical four-chamber view
(“swinging heart”).

Figure 2. Large pericardial effusion in the subcostal four-chamber
view in the same patient.

Table 1. Symptoms and signs from 25 patients with pulmonary
adenocarcinoma and cardiac tamponade.

Symptoms Patients Signs Patients

Dyspnoea 24 (96%) Pulsus paradoxus 21 (84%)
Orthopnoea 19 (76%) Tachycardia (>110/min) 17 (68%)
Cough 14 (56%) Jugular venous distension 16 (64%)
Chest pain 13 (52%) Diminished heart sounds 14 (56%)
Peripheral oedema 11 (44%) Hypotension 12 (48%)
Facial oedema 9 (38%) Hepatomegaly 10 (40%)
Haemoptysis 5 (20%) Kussmaul sign 8 (32%)
Syncope 3 (12%) Pericardial rub 4 (16%)

Table 2. Main electrocardiographic, radiological and echocardio-
graphic findings from the patients of the study.

Findings Patients

Electrocardiography
1. low QRS voltage 21 (84%)
2. repolarisation abnormalities 20 (80%)
3. electrical alternans 18 (72%)
4. atrial fibrillation / flutter 6 (24%)
5. ST-segment elevation 3 (12%)

Chest X-ray
1. enlarged cardiopericardial silhouette >0.5 23 (92%)
2. pleural effusion 16 (64%)
3. neoplastic lung infiltration 15 (60%)

Echocardiography
1. large pericardial effusion (>1.0 cm) 25 (100%)
2. diastolic right atrial collapse 24 (96%)
3. diastolic right ventricular free wall collapse 23 (92%)
4. intrapericardial “tumour-shaped” infiltrations 12 (48%)

from the pericardial sac, leading to immediate relief of
symptoms and signs of cardiac tamponade in all pa-
tients. Figures 1 and 2 show echocardiographic images

with large pericardial effusion, which was not seen two
days (Figure 3) and one month (Figure 4) after pericar-
diocentesis and the intrapericardial administration of
cisplatin. In 20 of the 25 patients (80%) the pericardial
effusion was haemorrhagic. No events of acute chest
pain due to intracavity cisplatin infusion were observed.
Transient atrial fibrillation was detected in three pa-
tients (12%) and was cardioverted by amiodarone (two
patients) or electrically (one patient). Non-sustained
ventricular tachycardia was observed in two patients. 

The malignant aetiology of the pericardial fluid was
confirmed by positive cytological examination in 24 of
the 25 patients. In the remaining patient, who present-
ed with signs of cardiac tamponade and negative cytol-
ogy, pericardial effusion was attributed to late post-ra-
diation pericarditis. The haematological profile was not
affected by systemic cisplatin absorption in any patient
(leucopoenia, anaemia, thrombocytopenia). 

Intrapericardial administration of cisplatin prevent-
ed recurrences of cardiac tamponade in 22 out of 24 pa-
tients, although small pericardial effusions (<0.5 cm)
were detected in nine (37.5%) during the follow up pe-
riod. Surgical intervention (left anterolateral thoracoto-
my and pleuropericardial window formation) was ulti-
mately necessary in two cases: in the first patient be-
cause of the failure of cisplatin infusion to control peri-
cardial fluid reaccumulation and in the second patient
because of coexisting neoplastic cardiac encasement. In
4 out of 24 patients (16%), sclerotisation of the pericar-
dial space was detected by echocardiography; however,
there were no symptoms or signs of constrictive peri-
carditis. The median survival period was 4.5 months
(range 3-92 weeks). Death was attributed to generalised



carcinomatosis causing respiratory failure in all pa-
tients. No patient died of recurrent cardiac tamponade. 

Discussion

The survival of patients with lung adenocarcinoma and
malignant pericardial effusion depends mainly on the
patient’s condition, the presence of metastases, re-
sponse to additional systemic treatment, local treat-
ment and the prevention of recurrence of cardiac tam-
ponade. Despite the obvious clinical significance of ma-
lignant pericardial effusion leading to cardiac tampon-
ade, there are no prospective, randomised trials evalu-
ating the effectiveness of the local infusion of various
agents to control recurrence and improve mortality.

Intrapericardial infusion of cytotoxic or/and sclerosing
substances

Data from the literature indicate that recurrence of pe-
ricardial effusion in various malignancies may be pre-
vented by the intrapericardial instillation of thiotepa,18-19

bleomycin,20-22 mitoxanthrone,23 mitomycin C,24 vinblas-
tine,25 interferon/interleukin-226 and OK-432.27 In addi-
tion, tetracycline has been used as a pure sclerosing
agent.28-32 Colchicine has also been administered occa-
sionally in patients with amyloidosis and chemoresis-
tant multiple myeloma.33

The intrapericardial instillation of thiotepa was ex-
tremely effective, preventing cardiac tamponade in pa-
tients with breast cancer in approximately 79-83%,18,19

but had limited efficacy in patients with lung cancer. In-
fusion of mytomycin C was successful in controlling

pericardial reaccumulation in 75-83% of cases.24 The
intrapericardial administration of tetracycline is often
painful, requires multiple infusions and may cause late
constrictive pericarditis.28,32

Although the infusion of radioactive isotope 32P-
colloid34 is very effective (94.5%) in controlling the
recurrence of malignant pericardial effusion, its use is
difficult in routine clinical practice.

Intrapericardial infusion of cisplatin

In a study by Tomkowski et al,11 8 out of 46 patients
(17.4%) with malignant pericardial effusion died within
30 days after pericardiocentesis due to advanced malig-
nancy. Cisplatin administration prevented reaccumula-
tion of pericardial fluid in about 92% of the patients. In
particular, the effectiveness of treatment in the sub-
group of patients with non-small cell lung cancer who
survived more than 30 days was 93.5% and the median
survival period was 102.5 days. Transient atrial fibrilla-
tion was observed in 15.2% of patients and sclerotisa-
tion of the pericardial space confirmed by echocardiog-
raphy was achieved in 10.9%, without symptoms and
signs of constrictive pericarditis.

In a study by Maisch et al,12 intrapericardial cis-
platin instillation achieved a positive treatment effect
in 92.8% of patients over a three-month period and
83.3% at six-months’ follow up. Patients with lung can-
cer had fewer pericardial effusion recurrences (4.5%)
compared with patients suffering from breast cancer
(37.5%). Cardiac ischaemia related to cisplatin infu-
sion was observed in one of 42 patients, without other
severe complications.
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Figure 3. Absence of pericardial effusion seven days after pericar-
dial drainage and intrapericardial cisplatin administration in the
same patient (subcostal four-chamber view).

Figure 4. Absence of pericardial effusion one month later with in-
creased “echogenicity” of pericardia in the same patient (subcostal
four-chamber view).



Fiorentino et al35 studied six patients treated with
pericardiocentesis. Intracavity cisplatin (50 mg) was
given during five consecutive days and repeated two
to three weeks later in case of recurrence. Complete
response was reported in 50% of patients.

Tordini et al36 instilled 50 mg intracavity cisplatin in
nine patients with symptomatic pericardial effusion
(seven with lung cancer and two with breast cancer) af-
ter pericardial drainage and achieved prevention of re-
currence in 88.9%. Lestuzzi et al37 proposed intraperi-
cardial chemotherapy according to the chemosensitivity
of the primary tumour: 50 mg of cisplatin for lung can-
cer metastases and 30 mg of bleomycin for breast can-
cer metastases.

In our study all patients had lung adenocarcino-
ma and symptomatic malignant pericardial effusion.
Intrapericardial cisplatin infusion prevented recur-
rence of cardiac tamponade in 91.5% of cases. Nowa-
days, pericardial infusion is considered severe, based on
echocardiographic criteria, when the diastolic epicar-
dial-pericardial separation exceeds 20 mm at both the
posterior and anterior ventricular walls. However, in
28% of our patients discrete pericardial implantations
or infiltrations were detected and in certain cases dif-
fuse neoplasmatic deposits in the pericardium, with
likely consequence a reduction in its compliance, mean-
ing that a smaller quantity of fluid (mean 750 ml) could
cause cardiac tamponade. Furthermore, the diagnosis
of cardiac tamponade is based on clinical criteria and is
related not only to the quantity but also to the rate of
production of pericardial fluid. After complete pericar-
dial drainage, the majority of patients not treated by in-
tracavity chemotherapy develop haemodynamically sig-
nificant pericardial effusion and eventually lethal car-
diac tamponade.5,8,9 We observed atrial fibrillation and
asymptomatic pericardial sac sclerosis at similar rates to
those reported by other investigators.11,12

An advantage of the treatment is that cisplatin in-
fusion neither causes pain nor influences the haema-
tological profile, because of the minimal systemic ab-
sorption from the pericardium. Intrapericardial fibro-
sis due to cisplatin infusion does not cause constric-
tive pericarditis even in long-term survivors. On the
other hand, the exaggerated sclerosing process after
intrapericardial instillation remains the main problem
of other pure sclerosing agents.27,32

It is well known that hilar lymphatic drainage par-
ticipates in the early manifestation of malignant peri-
cardial effusion during the course of lung cancer.38

After intrapericardial cisplatin administration, high
concentrations of this substance probably exist in do-

mestic lymphatic vessels, debulking the local neoplas-
tic burden, improving drainage and consequently pre-
venting recurrence of pericardial effusion.

Our study indicates that intracavity infusion of cis-
platin in combination with systemic chemotherapy (pa-
clitaxel-cisplatin), especially in patients with lung ade-
nocarcinoma and metastatic pericardial effusion, im-
proves prognosis and survival without any serious local
or systemic adverse events.

Limitations of the study

The study lacked a control group, namely, patients who
had no intracavity drug infusion following pericardial
drainage. However, the large recurrence rate of malig-
nant cardiac tamponade in the absence of such intra-
cavity chemotherapy or sclerotherapy12,13 made such a
design undesirable. Furthermore, cisplatin was not
compared with other sclerosing agents. However, the
number of cases of lung adenocarcinoma with malig-
nant cardiac tamponade is relatively small (in five years
only 25 such patients were referred to our hospital, which
is the Oncology Centre of Northern Greece, covering
3.5 million residents), while this tumour shows a rather
high chemosensitivity to the drug in question.

Conclusion

Intrapericardial cisplatin administration after pericar-
dial drainage is an extremely effective and safe method
of preventing the recurrence of haemodynamically sig-
nificant pericardial effusion in patients with lung ade-
nocarcinoma.
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