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Introduction
Heart and pericardium involvement occurs in about 10% 

of cancer patients, significantly impacting survival.1 Lung 
and breast carcinomas, melanoma, and lymphoma are the 
most common malignant tumors affecting the heart and 
pericardium.2 Involvement of the heart is a marker of very 
poor prognosis, representing end-stage neoplastic disease. 

Pericardial decompression via pericardiocentesis results 
in immediate dyspnea relief and plays an important role 
in symptomatic treatment.3 Notwithstanding, the need for 
multiple procedures in the same patient is not uncommon. 
During the last decades, reports emerged regarding the 
utilization of cytotoxic agents for chemical pericardiodesis, 
but literature is scarce overall, and no systematization 
document has been published. The authors aimed to assess 
the recurrence of clinically significant malignant pericardial 
effusion in patients submitted to pericardiocentesis and 
cisplatin instillation.

Methods
This was a retrospective cross-sectional observational study. 

This study complies with the Declaration of Helsinki and was 
conducted following the local ethics committee requirements.

Patient selection: The authors collected data from patients 
aged ≥18 years, admitted to their hospital due to malignant 
pericardial effusion between January 2019 and January 
2022, who were submitted to chemical pericardiodesis 
with cisplatin. The only exclusion criterion was total 
patient dependency (Eastern Cooperative Oncology Group 
Performance Status of 4).

Clinical data and definitions: Significant pericardial effusion 
was defined by echocardiographic criteria: pericardial space 
thickness of at least 20mm, exaggerated respiratory changes 
in the mitral and tricuspid E velocities, inferior vena cava >20 
mm and <50% variation with respiration and signs of right 
ventricle filling impairment. The combination of hypotension 
and echocardiographic criteria defined cardiac tamponade. 

Recurrence was defined as a hospitalization due to significant 
pericardial effusion, with or without tamponade.

Instillation technique: Pericardiocentesis was performed 
using a subxiphoid or apical approach. Pericardial space 
was left on free drainage until less than 50 mL/24h of fluid 
was collected. Two or three instillations of the cytotoxic 
preparation (10 mg of cisplatin diluted in 20 mL of normal 
saline) were administered per patient in 24h intervals, with 
echocardiography reassessment before each instillation. After 
all the instillations, the pericardial catheter was removed.

Results
Eleven patients were treated with intrapericardial cisplatin. 

Baseline characteristics are described in Table 1. The mean age 
was 57 ± 14 years (minimum 36 years, maximum 82 years), 
and female sex was predominant (64%; n=7).

Pericardial effusion and cisplatin instillation
Most patients presented with cardiac tamponade; the mean 

drainage volume was 800±500 mL. These patients were 
submitted to two cisplatin instillations, except in cases with 
previous history of pericardial effusion, in which three instillations 
were performed instead. Regarding side effects, three patients 
experienced de novo atrial fibrillation, and two had self-limited 
fever. No patients experienced serious complications related 
to the pericardiocentesis technique or the presence of the 
pericardial catheter. Individual details are reported in Table 2.

Follow-up
The mean follow-up was 290 days. During follow-up, 

ten patients died within a mean of 248 days from chemical 
pericardiodesis. None of the patients died from cardiovascular 
causes. Recurrence of pericardial effusion occurred in one 
case of lung adenocarcinoma after approximately 12 months 
from cisplatin instillation.

Discussion
The authors describe a single-center experience 

on chemical pericardiodesis with cisplatin following 
percutaneous pericardiocentesis, in patients with malignant 
pericardial effusion. 

One of the first human reports of an attempt to control 
recurrent pericardial effusion with intrapericardial instillation 
of a substance was published in 1953 by Bachman K.P. et al., 
using radioactive gold.4 Since then, other compounds have 
been tested, such as tetracycline,5 bleomycin,6 colchicine,7 
among others. Intrapericardial agents have also been tested 
in other settings, such as in Dressler’s syndrome8 and acute 
pericarditis following electrophysiology studies.9
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The largest series of patients treated with intrapericardial 
cisplatin were published by Maisch et al.10 and Tomkowski 
et al.,11 including 42 and 46 patients, respectively. As in the 
present study, most patients had lung cancer. In Maish et 
al., a single intrapericardial cisplatin instillation prevented 
the recurrence of a hemodynamically relevant pericardial 
effusion during the first three months of follow-up in 92.8% 
of the patients. Although the overall prognosis was poor, 
none of the patients died due to cardiac tamponade. In 
Tomkowski et al., no accumulation of large amounts of 
pericardial fluid was achieved in 93.5% of patients after 
cisplatin instillation. All enrolled patients died because 
of advanced malignancy. Transient atrial fibrillation was 
the most common side effect. Other reported side effects 
include pain, fever, nausea, and non-sustained ventricular 
tachycardia.12,13

This series reports similar findings, including a successful 
control of pericardial fluid accumulation. These results support 
the idea of a safe and effective option for patients with 
malignant pericardial effusion, who are likely to experience 
recurrences after successful pericardiocentesis. The overall 
survival is poor. Chemical pericardiodesis aims to alleviate 
symptoms and may even prevent some deaths due to 
cardiac tamponade; notwithstanding, there is no evidence 
of survival benefit, as patients still experience neoplastic 
disease progression. To the authors’ knowledge, this is the first 
published series of intrapericardial instillation of a sclerosing/
chemotherapeutic agent developed in Portugal. 

This study has some important limitations. First, this is a 
retrospective and observational study performed on a small 
sample of patients. Second, for ethical reasons, there was 
no control group; as such, we could not evaluate the sole 

Table 1 – Baseline characteristics and cancer diagnosis

Patient No. Sex Age (years) Cancer diagnosis Diagnosis known  
before admission

1 F 36 Breast adenocarcinoma Yes

2 M 40 Lung adenocarcinoma Yes

3 F 52 Lung adenocarcinoma Yes

4 F 52 Lung adenocarcinoma Yes

5 M 54 Renal cell adenocarcinoma No

6 M 57 Lung adenocarcinoma Yes

7 F 61 Lung adenocarcinoma Yes

8 F 63 Lung adenocarcinoma Yes

9 F 68 Lung adenocarcinoma Yes

10 F 73 Gastric adenocarcinoma Yes

11 M 82 Prostate adenocarcinoma No

Table 2 – Pericardial effusion and cisplatin instillation features

Patient No. Tamponade at 
admission

Drained 
volume 

(mL)

Macroscopic 
appearance

No. of 
cisplatin 

instillations
Side effects Effusion recurrence 

during follow-up

Time from 
instillation to 
death (days)

1 Yes 500 Serohematic 2 AF No 7

2 Yes 1700 Serohematic 2 - No 87

3 No 800 Citrine 3 - No 233

4 Yes 1120 Hemorrhagic 2 - No 528

5 No 850 Hemorrhagic 2 - No 148

6 Yes 1900 Hemorrhagic 2 Fever No 438

7 Yes 850 Hemorrhagic 2 AF No -*

8 Yes 800 Hemorrhagic 2 AF No 386

9 No 1000 Hemorrhagic 3 Fever Yes 284

10 Yes 1700 Hemorrhagic 2 - No 235

11 No 400 Hemorrhagic 2 - No 134

AF: atrial fibrillation. * Patient alive during follow-up.
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effect of cisplatin independently of the standard treatment 
of the primary neoplasm. Also, scheduled follow-up 
echocardiograms to assess subclinical reaccumulation of 
pericardial fluid could not be performed. These results 
warrant further investigation, namely in prospective and 
larger studies.

Conclusions
Intrapericardial instillation of cisplatin seems to be 

an effective and safe treatment option for patients with 
malignant pericardial effusion. Although there is no evidence 
of increased survival, this data suggests that symptom relief 
and recurrence prevention are likely achievable. Therefore, 
pericardiodesis should be included in the armamentarium 
of palliative care practitioners.

Author Contributions
Conception and design of the research: Medeiros P, 

Gaspar A; Acquisition of data and Statistical analysis: 
Medeiros P, Rodrigues J; Analysis and interpretation of the 
data: Medeiros P, Rodrigues J, Gaspar A; Writing of the 

manuscript: Medeiros P; Critical revision of the manuscript 
for important intellectual content: Gaspar A.

Potential conflict of interest
No potential conflict of interest relevant to this article was 

reported.

Sources of funding
There were no external funding sources for this study. 

Study association 
This study is not associated with any thesis or dissertation 

work.

Ethics approval and consent to participate
This study was approved by the Ethics Committee of the 

Hospital de Braga under the protocol number 19_2022. All 
the procedures in this study were in accordance with the 1975 
Helsinki Declaration, updated in 2013. Informed consent was 
obtained from all participants included in the study.

1.	 Mukai K, Shinkai T, Tominaga K, Shimosato Y. The incidence of secondary tumors 
of the heart and pericardium: a 10-year study. Jpn J Clin Oncol. 1988;18(3):195-
201. PMID: 3411785

2.	 Zipes DP, Libby P, Bonow RO, Mann DL, Tomaselli GF, Braunwald E. Braunwald’s 
heart disease : a textbook of cardiovascular medicine. Philadelphia, PA: Elsevier/
Saunders,; 2019. 

3.	 Press OW, Livingston R. Management of malignant pericardial effusion and 
tamponade. JAMA. 1987;257(8):1088-92. PMID: 3806903

4.	 Bachman KP, Foster CG, Jackson MA, Shershin PH, Oard HC. Radioactive gold 
instilled intrapericardially: report of a case. Ann Intern Med. 1954;40(4):811-9. 
doi: 10.7326/0003-4819-40-4-811

5.	 Shepherd FA, Ginsberg JS, Evans WK, Scott JG, Oleksiuk F. Tetracycline 
sclerosis in the management of malignant pericardial effusion. J Clin Oncol. 
1985;3(12):1678-82. doi: 10.1200/JCO.1985.3.12.1678

6.	 Lambert A, Salleron J, Kieffer A, Raymond P, Geoffrois L, Gavoille C. 
Intrapericardial instillation of bleomycin prevents recurrence of malignant 
pericardial effusions: Series of 46 cases and comprehensive literature review. 
Bull Cancer. 2020;107(7-8):756-62. doi:10.1016/j.bulcan.2020.04.010

7.	 Dybowska M, Szturmowicz M, Kuca P, Kazanecka B, Burakowski J, Czajka C, et 
al. Intrapericardial cisplatin combined with oral colchicine resulted in long term 
control of malignant pericardial effusion in the course of metastatic renal cancer. 
Adv Respir Med. 2018;86(4):197-201. doi:10.5603/ARM.a2018.0030

8.	 Papanikolaou J, Platogiannis N, Platogiannis D. Intrapericardial Cisplatin 
Instillation in Recurrent Postinfarction Cardiac Tamponade. J Cardiothorac 
Vasc Anesth. 2018;32(1):458-60. doi:10.1053/j.jvca.2017.04.041

9.	 Maxwell CB, Crouch MA. Intrapericardial triamcinolone for acute 
pericarditis after electrophysiologic procedures. Am J Health Syst Pharm. 
2010;67(4):269-73. doi: 10.2146/ajhp090130

10.	 Maisch B, Ristic AD, Pankuweit S. Intrapericardial treatment of autoreactive 
pericardial effusion with triamcinolone; the way to avoid side effects of 
systemic corticosteroid therapy. Eur Heart J. 2002;23(19):1503-8. doi: 
10.1053/euhj.2002.3152

11.	 Tomkowski WZ, Gralec R, Kuca P, Burakowski J, Orlowski T, Kurzyna M. 
Effectiveness of intrapericardial administration of streptokinase in purulent 
pericarditis. Herz. 2004;29(8):802-5. doi: 10.1007/s00059-004-2655-4

12.	 Bischiniotis TS, Lafaras CT, Platogiannis DN, Moldovan L, Barbetakis NG, 
Katseas GP. Intrapericardial cisplatin administration after pericardiocentesis 
in patients with lung adenocarcinoma and malignant cardiac tamponade. 
Hellenic J Cardiol. 2005;46(5):324-9. PMID: 16295940

13.	 Oida T, Mimatsu K, Kano H, Kawasaki A, Kuboi Y, Fukino N, et al. 
Pericardiocentesis with cisplatin for malignant pericardial effusion and 
tamponade. World J Gastroenterol. 2010;16(6):740-4. doi: 10.3748/wjg.
v16.i6.740

References

This is an open-access article distributed under the terms of the Creative Commons Attribution License

3


