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Case report: Successful treatment
of malignant pericardial effusion
with pericardiocentesis,
concurrent anti-inflammatory
therapy and cancer therapy
Nuri Lee1†, Hyunjin Bang2†, Hyukjin Park1* and Hyun-Jeong Shim2

1Department of Cardiology, Chonnam National University Hwasun Hospital, Hwasun, Republic of Korea,
2Department of Hematology and Oncology, Chonnam National University Medical School and Hwasun
Hospital, Hwasun, Republic of Korea

Despite significant advancements in systemic anticancer therapies, cardiac
tamponade remains a serious and potentially life-threatening complication in
metastatic breast cancer (MBC). However, there is a paucity of comprehensive
research investigating alternative management approaches, such as
pericardiocentesis and anti-inflammatory therapy (AIT), to effectively address
cardiac tamponade and mitigate the risk of heart failure arising from constrictive
physiology (CP) in patients with MBC when traditional systemic anticancer drugs
fail to yield favorable outcomes. Herein, we describe two cases of MBC with
cardiac tamponade that occurred despite the administration of effective
systemic anticancer drugs. In each case, pericardial effusion was detected in a
patient who was undergoing palliative anticancer therapy for human epidermal
growth factor receptor 2 (HER2)-positive MBC. The patients in these cases were
successfully treated with pericardiocentesis and AIT (prednisolone and
colchicine) for subsequent CP without substitution with their systemic
anticancer drugs. Cardiac tamponade and CP are regarded as signs of advanced
cancer and are associated with a worse clinical outcome in general; however,
they can still be treated with an effective anticancer drug, pericardiocentesis,
and management of CP by cardiooncology specialists.
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Introduction

Metastatic breast cancer (MBC) infrequently involves the pericardium, and only a small

proportion of patients with pericardial metastases present with cardiac tamponade (1, 2).

Approximately half of pericardial effusion (PE) in patients with cancer is caused by the

invasion of the primary malignancy into the pericardium; thus, PE is regarded as an

independent predictor of poor prognosis (3, 4). Control of the underlying malignancy by

systemic chemotherapy is thought to be the only way to improve clinical outcomes (5, 6);

however, heart failure arising from constrictive physiology (CP) following

pericardiocentesis frequently disturbs the success of chemotherapy. Moreover, recurrent

PE requiring repeated pericardiocentesis can occur despite chemotherapy, which is

effective against other metastases. This may be considered a progressive disease, that
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could permanently lead to discontinuation of current

chemotherapy. However, there is a paucity of comprehensive

research investigating alternative management approaches, such

as pericardiocentesis and anti-inflammatory therapy (AIT), to

effectively address cardiac tamponade and mitigate the risk of

heart failure arising from CP in patients with MBC when

traditional systemic anticancer drugs fail to yield favorable

outcomes.

Herein, we present two cases in which overall control of MBC

was ultimately achieved through pericardiocentesis and AIT for CP

without switching to anticancer drugs despite the occurrence of

malignant PE.
FIGURE 1

Electrocardiography and echocardiography at the first cardiac tamponade epis
(B) Large pericardial effusion (arrow) causing cardiac tamponade. (C) N
electrocardiography. (D) Diffuse pericardial adhesions, and thickening (arro
diastolic tissue doppler velocity exceeding the lateral velocity (annulus rever
Both (E) and (F) are suggestive of constrictive physiology.
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Case description

Case 1

A 44-year-old female patient who had been undergoing 65

cycles of palliative chemotherapy with trastuzumab and

pertuzumab for human epidermal growth factor receptor 2

(HER2)-positive MBC presented to the emergency department

with dyspnea. The patient’s blood pressure was 101/69 mmHg,

and her pulse rate was slightly high at 105 beats per min (BPM).

Initial electrocardiography (ECG) revealed a low-voltage QRS

complex (Figure 1A), and her N-terminal pro-brain natriuretic
ode in case 1. (A) Low-voltage QRS complex in initial electrocardiography.
ewly developed anterior T wave inversion in post-pericardiocentesis
w) in post-pericardiocentesis echocardiography. (E) The medial early
sus). (F) Prominent expiratory diastolic flow reversal in the hepatic vein.
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peptide (NT-proBNP) level was relatively low (424 pg/ml).

Therefore, we suspected cardiac tamponade and promptly

performed echocardiography. A large PE with definite

tamponade physiology was observed (Figure 1B, Supplementary

Video 1), and emergent pericardiocentesis was performed. The

next day, the ECG revealed a newly developed anterior T wave

inversion (Figure 1C). Follow-up echocardiography showed

markedly reduced PE, disseminated pericardial adhesions, and

thickening with CP, suggesting effusive-constrictive pericarditis

(ECP) (Figures 1D–F, Supplementary Video 2). Two days after

pericardiocentesis, her dyspnea and tachycardia did not fully

resolve, and the NT-proBNP level was elevated to 1,680 pg/ml,

all of which were compatible with ECP. AIT against ECP was

initiated using with prednisolone (started with 0.5 mg/kg/day,

gradually tapered for 2 months) and colchicine (0.6 mg/day). A

metastatic adenocarcinoma was identified on cytopathology in

the drained PE, whereas no other possible causes of PE were

identified in either serologic or PE analyses. Owing to the

positive result of pericardial fluid cytopathology, we judged her

breast cancer as a progressive disease and decided to change the

cancer therapy to trastuzumab emtansine (T-DM1). However,

cardiac tamponade recurred twice (2 and 5 months after initial

pericardiocentesis, respectively), even after switching to T-DM1

(Figures 2A,B, Supplementary Videos 3 and 4), while other

metastatic sites remained stable. Repeated pericardiocentesis and

AIT for ECP were performed for each episode of cardiac

tamponade. Despite recurrent cardiac tamponade episodes with

T-DM1 therapy, we continued T-DM1 therapy with AIT because

the symptoms and signs of heart failure were well controlled

after pericardiocentesis and AIT. Furthermore, the oncological

response to T-DM1 was thought to be stable, except for

recurrent PE. Finally, after three times of pericardiocenteses, AIT,

and eight cycles of T-DM1 therapy, cardiac tamponade has not

recurred until now. The patient has been on T-DM1

maintenance therapy with an oncologic state of stable disease for

two years.
FIGURE 2

Recurrent cardiac tamponade episodes in case 1. (A) Second cardiac tamp
tamponade episode with large pericardial effusion (arrow).
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Case 2

A 35-year-old female patient who had been undergoing

palliative chemotherapy with gemcitabine and cisplatin for

HER2-positive MBC was referred to the Department of

Cardiology for New York Heart Association (NYHA) class IV

dyspnea. Her blood pressure was within the normal range

(110/80 mmHg); however her pulse rate was elevated, reaching

124 BPM. The NT-proBNP level was slightly elevated (249 pg/

ml). Echocardiography revealed a large PE with definite

tamponade physiology, though only a small PE was detected on

the chest computed tomography (CT) one month ago

(Figures 3A,B, Supplementary Video 5). Emergent

pericardiocentesis was performed on the same day, and a

metastatic adenocarcinoma was identified in the PE

cytopathology, without other possible causes of PE, similar to

Case 1. Two days after the pericardiocentesis, her dyspnea only

modestly improved (NYHA class III) and her NT-proBNP level

was markedly elevated (4,230 pg/ml). Follow-up echocardiogram

showed pericardial adhesions and thickening around the entire

cardiac border with CP. Additionally, the right ventricular free

wall was captured to the adjacent pericardium, which resulted in

right ventricular systolic dysfunction (Figure 4A, Supplementary

Video 6). Both CP and right ventricular systolic dysfunction

resulted in plethora of the inferior vena cava (Figure 4B). AIT

against ECP was also introduced for this patient using

prednisolone and colchicine (the same regimen as in Case 1).

Despite pericardial metastasis, chemotherapeutic regimen was

maintained without changes, simultaneously with AIT because

the overall cancer was relatively stable, except for pericardial

metastasis. At the 14th day of AIT, her dyspnea completely

resolved (NYHA class I), and the NT-proBNP level rapidly

decreased to 1,650 pg/ml. After 2 months of AIT, the NT-

proBNP level decreased (245 pg/ml), and follow up

echocardiogram showed complete resolution of pericardial

thickening, adhesion, CP, and right ventricular dysfunction
onade episode with large pericardial effusion (arrow). (B) Third cardiac

frontiersin.org

https://doi.org/10.3389/fcvm.2023.1285233
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/


FIGURE 3

Computed tomography (CT) findings of case 2. (A) Small pericardial effusion in chest CT, 1 month prior to cardiac tamponade episode. (B) Large
pericardial effusion (arrow) causing cardiac tamponade, 1 month after chest CT.

FIGURE 4

Pericardial changes after pericardiocentesis in case 2. (A) Pericardial adhesions and thickening (short arrow) causing constrictive physiology (CP). The right
ventricular free wall was captured to the adjacent pericardium, which resulted in right ventricular systolic dysfunction (long arrow). (B) Plethora of the
inferior vena cava caused by both CP and right ventricular systolic dysfunction (arrowhead). (C) At the end of anti-inflammatory treatment, pericardial
adhesions, thickening, CP, and right ventricular dysfunction (arrow) were completely resolved.
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(Figure 4C, Supplementary Video 7). This patient is still receiving

chemotherapy with gemcitabine and cisplatin for 9 months,

without recurrence of CP, need for repeated pericardiocentesis,

or cancer progression.
Discussion

In these two cases, CP occurred after pericardiocentesis. While

managing CP and heart failure with AIT, the current cancer

therapy (T-DM1 and gemcitabine/cisplatin, respectively) were

maintained. Little is known about adequate oncologic and

cardiologic management of CP in patients with malignant PE.

Despite ECP with or without recurrent cardiac tamponade

events, we continued the current cancer therapy with AIT (and

with repeated pericardiocentesis in Case 1) because CT imaging

revealed a favorable response in other organs and tumor marker

levels were not elevated. Eventually, we achieved an adequate

oncologic response including the control of PE and ECP. These

two cases give us a clinically important message: even if adverse

pericardial events, such as ECP or recurrent cardiac tamponade,
Frontiers in Cardiovascular Medicine 04
occur, proper AIT and/or repetitive pericardiocentesis can lead to

the control of pericardial metastasis provided that the current

anti-cancer drugs are effective in other organs.

The oncologic prognosis of malignant PE and concomitant

cardiac tamponade associated with breast cancer has been known

to be poor, with a median survival of 13 months (7). This might

be caused not only by the heavy cancer burden represented by

pericardial invasion, but also by difficulty in continuing cancer

therapy due to heart failure symptoms associated with CP after

pericardiocentesis. Patients with positive pericardial fluid

cytopathologic results, especially when combined with CP, have

lower event-free survival rates than those with negative

cytopathological results (4, 5, 8). CP frequently develops after

pericardiocentesis, and it is also associated with poor clinical

outcomes in the patients by causing heart failure (9). Thus,

patients who develop cardiac tamponade are often regarded as

being in the terminal stage of cancer, especially when repetitive

pericardiocentesis is required or when CP develops.

Several reports have documented successful treatment of MBC

and cardiac tamponade, using thoracoscopic pericardial window

surgery and chemotherapy (10, 11). However, in most cases,
frontiersin.org
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performing cardiac operations under general anesthesia in patients

with advanced cancer is difficult because of their poor general

condition and anesthetic risks. The pericardial window operation

can cause postpericardiotomy syndrome, resulting in CP.

Therefore, the pericardial window operation is not generalizable

in real practice.

Recently, several studies have reported inflammatory and

reversible CP after pericardiocentesis in patients with cancer

(8, 9). From a therapeutic perspective, colchicine use after

successful pericardiocentesis is associated with lower composite

events (12). These results suggest that some patients may benefit

from AIT by reducing pericardial inflammation and the

consequent CP. Reduction in this process could relieve heart

failure and improve the patient’s general condition, enabling

further cancer therapy against the primary malignancy.
Conclusion

We report two cases of MBC with recurrent cardiac tamponade

that were successfully treated with AIT and systemic anti-cancer

therapy, with or without repetitive pericardiocentesis. Adverse

pericardial events, such as ECP or recurrent cardiac tamponade,

could be successfully managed using this treatment, in patients

with malignant pericardial effusion. Long-term outcomes and

prognostic indicators in these patients should be investigated, in

further research.
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Large pericardial effusion causing cardiac tamponade in Case 1.
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echocardiography of Case 1.

SUPPLEMENTARY VIDEO 3

Second cardiac tamponade episode with large pericardial effusion in Case 1.

SUPPLEMENTARY VIDEO 4

Third cardiac tamponade episode with large pericardial effusion in Case 1.

SUPPLEMENTARY VIDEO 5

Large pericardial effusion causing cardiac tamponade in Case 2.

SUPPLEMENTARY VIDEO 6

Pericardial adhesions and thickening causing constrictive physiology. The
right ventricular free wall was captured to the adjacent pericardium, which
resulted in right ventricular systolic dysfunction.

SUPPLEMENTARY VIDEO 7

At the end of anti-inflammatory treatment, pericardial adhesions, thickening,
constrictive physiology, and right ventricular dysfunction were completely
resolved.
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fcvm.2023.1285233/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fcvm.2023.1285233/full#supplementary-material
https://doi.org/10.3389/fcvm.2023.1285233
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/


Lee et al. 10.3389/fcvm.2023.1285233
1. Hagemeister FB Jr., Buzdar AU, Luna MA, Blumenschein GR. Causes of death in 7. Ilerhunmwuwa N, Sedeta E, Wasifuddin M, Hakobyan N, Aiwuyo HO, Perry JC,
References
breast cancer: a clinicopathologic study. Cancer. (1980) 46(1):162–7. doi: 10.1002/
1097-0142(19800701)46:1<162::aid-cncr2820460127>3.0.co;2-b

2. Woll PJ, Knight RK, Rubens RD. Pericardial effusion complicating breast cancer. J
R Soc Med. (1987) 80(8):490–1. doi: 10.1177/014107688708000811

3. Haddad D E, Iliescu C, Yusuf SW, William WN Jr., Khair TH, Song J, et al.
Outcomes of cancer patients undergoing percutaneous pericardiocentesis for
pericardial effusion. J Am Coll Cardiol. (2015) 66(10):1119–28. doi: 10.1016/j.jacc.
2015.06.1332

4. Gornik HL, Gerhard-Herman M, Beckman JA. Abnormal cytology predicts poor
prognosis in cancer patients with pericardial effusion. J Clin Oncol. (2005) 23
(22):5211–6. doi: 10.1200/jco.2005.00.745

5. Dequanter D, Lothaire P, Berghmans T, Sculier JP. Severe pericardial effusion in
patients with concurrent malignancy: a retrospective analysis of prognostic factors
influencing survival. Ann Surg Oncol. (2008) 15(11):3268–71. doi: 10.1245/s10434-
008-0059-z

6. Gross JL, Younes RN, Deheinzelin D, Diniz AL, Silva RA, Haddad FJ. Surgical
management of symptomatic pericardial effusion in patients with solid
malignancies. Ann Surg Oncol. (2006) 13(12):1732–8. doi: 10.1245/s10434-006-
9073-1
Frontiers in Cardiovascular Medicine 06
et al. Cardiac tamponade in patients with breast cancer: a systematic review. Cureus.
(2022) 14(12):e33123. doi: 10.7759/cureus.33123

8. Cho IJ, Chang HJ, Chung H, Lee SE, Shim CY, Hong GR, et al. Differential impact
of constrictive physiology after pericardiocentesis in malignancy patients with pericardial
effusion. PLoS One. (2015) 10(12):e0145461. doi: 10.1371/journal.pone.0145461

9. Park H, Yoon HJ, Lee N, Kim JY, Kim HY, Cho JY, et al. Characteristics and
clinical outcomes of cancer patients who developed constrictive physiology after
pericardiocentesis. Korean Circ J. (2022) 52(1):74–83. doi: 10.4070/kcj.2021.0217

10. Ikeda H, Kikawa Y, Nakamoto Y, Takeo M, Yamamoto M. A patient with
recurrent breast cancer showing long-term survival after developing pericardial
effusion and cardiac tamponade caused by carcinomatous pericarditis. Breast Care
(Basel). (2013) 8(1):71–3. doi: 10.1159/000346831

11. Ucche M, Putra A, Gustisiya MAR, Choridah L, Supriatna Y, Dwidanarti SR,
et al. Remarkable response to pericardial window procedure and weekly docetaxel
treatment in a metastatic breast cancer patient with pericardial effusion and cardiac
tamponade. Clin Case Rep. (2020) 8(12):3178–83. doi: 10.1002/ccr3.3380

12. Kim SR, Kim EK, Cho J, Chang SA, Park SJ, Lee SC, et al. Effect of anti-
inflammatory drugs on clinical outcomes in patients with malignant pericardial
effusion. J Am Coll Cardiol. (2020) 76(13):1551–61. doi: 10.1016/j.jacc.2020.08.003
frontiersin.org

https://doi.org/10.1002/1097-0142(19800701)46:1%3C162::aid-cncr2820460127%3E3.0.co;2-b
https://doi.org/10.1002/1097-0142(19800701)46:1%3C162::aid-cncr2820460127%3E3.0.co;2-b
https://doi.org/10.1177/014107688708000811
https://doi.org/10.1016/j.jacc.2015.06.1332
https://doi.org/10.1016/j.jacc.2015.06.1332
https://doi.org/10.1200/jco.2005.00.745
https://doi.org/10.1245/s10434-008-0059-z
https://doi.org/10.1245/s10434-008-0059-z
https://doi.org/10.1245/s10434-006-9073-1
https://doi.org/10.1245/s10434-006-9073-1
https://doi.org/10.7759/cureus.33123
https://doi.org/10.1371/journal.pone.0145461
https://doi.org/10.4070/kcj.2021.0217
https://doi.org/10.1159/000346831
https://doi.org/10.1002/ccr3.3380
https://doi.org/10.1016/j.jacc.2020.08.003
https://doi.org/10.3389/fcvm.2023.1285233
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Case report: Successful treatment of malignant pericardial effusion with pericardiocentesis, concurrent anti-inflammatory therapy and cancer therapy
	Introduction
	Case description
	Case 1
	Case 2

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	Supplementary material
	References


