Report

( J Tokyo Wom Med Univ
79(7) 244~249 (2009)

A Case of Pericardial Tamponade Caused from Pericardial

Metastasis of Breast Cancer

Kei AOYAMA, Takako KAMIO, Tetsuya OHCHI,
Masako NISHIZAWA and Shingo KAMEOKA

Department of Surgery II, Tokyo Women’s Medical University
(Accepted Apr. 30, 2009)

It is rare to encounter cardiac tamponade caused from pericardial metastasis of breast cancer. It has been

reported that cardiac tamponade caused by cancerous pericardial effusion occurs in only 2% of the patients with

advanced recurrent breast cancer. Cardiac tamponade resulting from the accumulation of cancerous pericardial

fluid needs a prompt and proper medical treatment to prevent sudden death. We describe our experience with a

patient who had had breast cancer that spread (metastasis) to the pericardium, with some relevant bibliographic

information.

Key words: breast cancer, pericardial tamponade, pericardial metastasis

Introduction

Estimates of the frequency of involvement of the
pericardium by malignancy range from 0.1% in
clinical studies to as high as 21% in some autopsy
series. The incidence of clinically symptomatic ma-
lignant pericardial effusion is reported to be 2% in
metastatic breast cancer. Malignant pericardial ef-
fusions, which are the most frequent manifestation
of malignant involvement of the heart, are often as-
ymptomatic and are commonly not recognized until
cardiac tamponade develops. If not treated
promptly, tamponade can produce acute life-
threatening cardiovascular collapse. However, early
diagnosis and treatment of this oncologic emer-
gency results in good palliation of symptoms and
prolongation of survival. Cardiac tamponade caused
by cancerous pericardial effusion is an oncologic
emergency that must be promptly treated. We pre-
sent one case of metastasis breast cancer, who de-
veloped cardiac tamponade due to malignant peri-
cardial effusion, which was managed successfully to
get a good survival. We report on a patient who had
had breast cancer that has spread (metastasis) to
the pericardium, with some bibliographic informa-

tion.

Case Report

Patient: A 52 years old, woman.

Chief complaint: Lack of appetite.

History of present illness: The right breast was
diagnosed inflammatory breast cancer, which was
treated with 2 cycles of CEF (cyclophosphamide:
CPA, epirubicin: EPI hydrochloride, fluorouracil: 5-
FU) chemotherapy and then surgery by modified
radical mastectomy and axillary Imph node dissec-
tion (level I~1II) . The results of histopathological
examination included: invasive ductal carcinoma,
scirrhous carcinoma, f ly3 v3 histopathological grad-
ing (HG)5, and estrogen receptor (ER)- progesterone
receptor (PgR)- human epidermal growth factor re-
ceptor type 2 (HER-2)- (triple negative). Lymph
node metastasis was found up to level II. (Number
of positive lymph node was 8/19.)

After surgery, 4 cycles of CEF therapy were per-
formed and then tegafur uracile was orally adminis-
tered during follow-up. One year and 8 months after
surgery, metastasis to the supraclavicular lymph
nodes was found; radiation therapy and 4 courses of
docetaxel hydrate were administered.

Two years and 5 months after surgery, metasta-
sis to the brain occurred; gamma knife therapy was
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Table 1 Results of blood test

WBC 9,000 /ul TP 6.7 g/di
RBC 3.72x 106 /pl Alb 3.8 g/dl
Ht 399 % AST 77 1U/1
Hb 12.8 g/dl ALT 25 10/1
Plt 179x104 /ul LD 669 1U/1

v-GTP 25 1U/1

BUN 39.3 mg/dl
Creat 0.82 mg/dl
CRP 0.62 mg/dl

given. Then capecitabine hydochloride was orally
administered during follow-up. Three years and 7
months after surgery, bone metastasis occurred.
Three years and 9 months after surgery, the pa-
tient had symptoms, including general malaise, lack
of appetite, and nausea, and was hospitalized for de-
tailed medical examination and treatment.

Conditions at the time of hospital admission:
General physical examination was within normal
limits (respiration, 20/min; Blood pressure, 80-120
mmHg; Pulse rate, 74/min, normal). No edema, cya-
nosis, cold-extremities and fever were noted. Her
liver function was almost normal at the end of this
time, except for an abnormal level of serum lactate
dehydrogenase (LDH, 669 IU/L: normal range 119-
229) and aspartate aminotransferase (AST, 77 IU/L:
normal range 13-33) (Table 1). Laboratry tests
showed elevated tumor markers; carbohydrate an-
tigen 15-3 (CA15-3), 282 ng/ml (normal range <25
ng/ml); and carcinoembryonic antigen (CEA), 139
ng/ml (normal range <5.0 ng/ml) (Table 2).

Blood gases: Pa0O, 675 mmHg; PaCO. 25.3
mmHg.

Electrocardiogram: no ST-T changes were
found (Fig. 1).

The patient’s chest radiography at hospital ad-
mission indicated a mild cardiac dilatation (car-
diothoracic ratio; CTR, 58%)but no accumulation of
pleural fluid. In the present patient, too, the chief
complaints were general malaise and lack of appe-
tite with no typical symptoms of cardiac tamponade
observed. From the second day of admission, the
patient experienced symptoms such as frequent
pulse, decreased pulse pressure, and decreased
urine volume. Therefore, chest radiography and

Table 2 Tumor marker

BCA225 99 U/ml
NCC-ST-439 25 U/m]
CEA 139 ng/ml
CA15-3 282 U/ml

echocardiography were performed again, which es-
tablished a diagnosis of cardiac tamponade. Chest
radiography on the next day revealed that the car-
diac dilatation developed and an accumulation of
pleural fluid was observed in both pleural cavities
(Fig. 2). Chest Computed tomography (CT)examina-
tion confirmed the presence of pericardial effusion
and the accumulation of pleural fluid (Fig. 3).

Treatment after hospital admission: puncture
drainage was performed for removing pleural fluid
and pericardial effusion. Continuous drainage was
instituted for removing the pleural fluid. A total of
550 ml of pericardial effusion was drained through a
single puncture, without continuous drainage per-
formed. The pleural fluid drained was light yellow
and the pericardial effusion fluid dark red. Cytologi-
cal examination showed class V for both of the flu-
ids.

The pleural membranes were not treated. The
catheter for pleural fluid drainage was removed but
recurrent accumulation of pleural fluid did not oc-
cur (Fig. 4).

The patient was discharged 3 weeks after admis-
sion, and then visited hospital as an outpatient. Al-
though the survival of patients with neoplastic car-
diac tamponade is general limited, we believe that
an active approach is warranted in those cases with
tamponade secondary to breast carcinoma. Recur-
rence breast cancer is regarded as general disease
having many organs metastasis. Systemic cytotoxic
chemotherapy after pericardiocentesis can achieve
significant palliation in breast cancer, control peri-
cardial effusion, prolong survival, with minimal tox-
icity, and give a good quality of life. Patients with
breast cancer have somewhat longer life spans than
those with other types of solid cancer. It is also im-
portant to administer appropriate systemic chemo-
therapy after local treatment in order to prevent fu-
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Fig. 1 Electrocardiogram
no ST-T changes were found.

a

,b;

Fig. 2 Chest radiography
(a) At hospital admission: mild cardiac dilation; CTR 58%.
(b) Next day: cardiac dilation developed and an accumulation of pleural fluid.

ture metastases to other parts of the body.
Capecitabine hydrochloride was orally adminis-
tered during follow-up period, when metastasis to
the liver and bones developed, but no accumulation
of either pleural fluid or pericardial effusion fluid

was observed. Four years and 6 months after sur-
gery, the patient reported general malaise again
and was hospitalized. At admission, cardiac dilata-
tion was not present, but an accumulation of pleural
fluid and a small amount of pericardial effusion
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Fig. 3 Chest CT
Pericaldial effusion and the accumulation of pleural fluid.

Fig. 4 Chest radiography
Recurrent accumulation of pleural fluid did not occur.

were observed (Fig. 5). However, in spite of intro-
duction of systemic chemotherapy systemic metas-
tasis become overwhelming, whereas there was no
reaccumulation of pericardial effusion. The patient
died of lymphangitic carcinomatosis 4 years and 8
months after surgery.
Discussion

The causes of pericardial effusion include leaking
of blood into the pericardial cavity, heart failure, in-
fectious pericarditis, carcinomatous pericarditis,
and uremia. For males, cancerous pericardial effu-
sion is most common in patients with lung cancer;
for females, in patients with breast cancer. Other

diseases that may cause cancerous pericardial effu-
sion include malignant lymphoma and melanoma.

Based on autopsy data, the incidence of metasta-
sis of malignant tumor to the pericardium is re-
ported to be 10 to 20%. More specifically, the inci-
dence of breast cancer metastasis to the pericar-
dium is about 10 to 35%. It is also reported that, for
about 4% of the patients who died of breast cancer,
carcinomatous pericarditis was the direct cause of
death"™?.

Metastasis of breast cancer to the epicardium oc-
curs through several ways as follows: pulmonary
metastasis that causes mediastinal lymph node me-
tastasis, resulting in retrograde lymphatic metasta-
sis due to lymphatic blockade, direct permeation,
and hematogenous metastasis.

In general, typical symptoms and signs of cardiac
tamponade include pulsus paradoxus, pulsus alter-
nans, frequent pulse, weak heartbeat, and exer-
tional dyspnea. However, patients with cardiac tam-
ponade often have carcinomatous pleurisy or carci-
nomatous lymphangiosis, requiring careful exami-
nation and correct diagnosis at first visit.

Cardiac tamponade caused by cancerous pericar-
dial effusion is an oncologic emergency that must
be promptly treated. It has been reported that car-
diac tamponade caused by cancerous pericardial ef-
fusion occurs in 2% of the patients with advanced
recurrent breast cancer”. Cancerous pericardial ef-
fusion usually presents with certain clinical symp-
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Fig. 5 Chest radiography and chest CT
Cardiac dilation was not present, but an accumulation of pleural and a small amount of peri-
cardial effusion were observed.

toms, and needs urgent treatment. It i1s important to
pay attention to the symptoms of this disease in or-
der to prevent a patient’s sudden death through
proper medical care and judgment. It is reported
that pericardial metastasis in cancer Is a poor prog-
nostic sign, but early diagnosis and treatment may
result in prolonged survival.

In general, patients with solid cancer and malig-
nant pericarditis have a poor prognosis (mean sur-
vival, 6 months). However, patients with breast can-
cer have a longer survival time of 10 to 13 months.
Suitable systemic chemotherapy and local treat-
ments will be effective in these patients”.

One of the emergency procedures for patients
with cardiac tamponade is to perform percutaneous
pericardial catheter drainage from below the xiphis-
ternum under echo guidance. The present patient
underwent this procedure with a single puncture
(one-time withdrawal) and had no recurrent pericar-
dial effusion. However, it is reported that this ap-
proach results in recurrent pericardial effusion at a
rate of 40 to 90%°. In the present case, the pleural
membranes were not treated. The catheter for
pleural fluid drainage was removed but recurrent
accumulation of pleural fluid did not occur. There
was no enlargement of cardiac silhouette after-
wards, although the left pleural effusion associated

with the pleural thickening appeared.

For patients with carcinomatous cardiac tampon-
ade, pericardial drainage is required to save their
life. To prevent the development of metastases in
the body, chemotherapy is usually performed.

The patients undergo intrapericardial instillation
of agents such as mitomycin C (MMC), penicillin-
and heat-treated lyophilized powder of Su-strain of
Streptococcus pyogenes A3 (OK-432), adriamycin
({ADR), EPI, and methotrexate (MTX). These agents
are reported to be effective in preventing the recur-
rent accumulation of pericardial fluid rather than in

6 -8

prolonging the patient’'s life” ™. One of the action
mechanisms of such agents is adhesion between the
epicardium and the pericardium, which is caused
by secondary fibrosis induced by the lesions and in-
flammation associated with tumor cells inside the
pericardium. However, some reports have indicated
that the use of these agents may lead to complica-
tions such as further reaccumulation of pericardial
fluid and constrictive pericarditis (usually fatal), so
medication must be done carefully” ™. It has also
been reported that radiotherapy is effective in 60%
of the patients with this disease®”.

Many of the patients with breast cancer and me-
tastasis to the pericardium usually have metastases
to other organs as well; their prognosis or survival
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time is not always favorable. However, it is impor-
tant to manage cardiac tamponade, a potentially life
threatening condition, to maintain a high level of
quality of life (QOL).

Conclusion

Patients with recurrent breast cancer and its as-

sociated carcinomatous pericarditis may experience
cardiac tamponade, which must be diagnosed
quickly and correctly, and treated promptly to pre-
vent sudden death. Metastasis to pericardium may
signal systemic metastases but does not always
mean a terminal illness. Patients with breast cancer
have somewhat longer life spans than those with
other types of solid cancer. It is also important to
administer appropriate systemic chemotherapy af-
ter local treatment in order to prevent future me-
tastases to other parts of the body.

References

1) Girardi LN, Ginsberg R], Burt ME: Pericardiocen-
tesis and intrapericardial sclerosis: effective therapy
for malignant pericardial effusions. Ann Thorac
Surg 64: 1422-1427, 1997

2) DeCamp MM Jr, Mentzer SJ, Swanson SJ et al:
Malignant effusive disease of the pleura and pericar-
dium. Chest 112: 2915-295S, 1997

3) Liu G, Crump M, Goss PE et al: Prospective com-
parison of the sclerosing agents doxycycline and

13

bleomycine for the primary management of malig-
nant pericardial effusion and cardiac tamponade. ]
Clin Oncol 14: 3141-3147, 1996

4) Tatsuta M, Miya A, Hashimoto K et al: Intraperi-
cardiac instillation of epirubicin for carcinomatous
cardiac tamponade from breast cancer. Jpn J Can-
cer Chemother 27: 1956-1960, 2000 (in Japanese
with English abstract)

5) Nakaguchi K, Furukawa J, Maruyama N et al: A
case of recurrring breast cancer causing pericardial
metastasis showing a good response following local
treatment with methotrexate. Jpn J Cancer Che-
mother 28: 1753-1756, 2001 (in Japanese with Eng-
lish abstract)

6) Fujito T, Maeura Y, Shimoda M et al: A case of
malignant pericardial effusion due to breast cancer
successfully controlled by intrapericardial chemo-
therapy using piarubicin. Gan To Kagaku Ryoho 28:
1757-1759, 2001 (in Japanese with English abstract)

7) Saisho S, Saeki T, Takashima S et al: Local ad-
ministration of adriamycin (ADM) for malignant
pleural effusion and pericardiac effusion in breast
cancer. Gan To Kagaku Ryoho 30: 2063—2068, 2003
(in Japanese with English abstract)

8) TakagiY, Ichii S, Okada K et al: A case of pericar-
dial tamponade caused from pericardial metastasis
of breast cancer 12 years after surgery. ] Jpn Surg
Assoc 59: 55-59, 1998 (in Japanese with English ab-
stract)

9) Ue N, Kawabata H, Ueno T et al: Cardiac tampon-
ade due to malignant pericardial effusion in 3 pa-
tients with breast cancer. J Jpn Surg Assoc 63:
16581661, 2002 (in Japanese with English abstract)

DIEEBER L B 1 )
AL T BRI KM —HVE

TAY= T4 A1t N + * F

FF - Kt

H £ - fE

HBOLEERIZI L7 Y RF—FIIHTH Y,

<43 AAXT PRt

BT - ml {3

T

A - 1%

EATHRABES TRELERIZL D07 YK — T

2% LG I NG EEOEREFEICL .08 VRS =TI, BREAFEEEL, 2RI BET R BIRE L
BENERIND., SHFAIGOCEEBEZRLZABEO1HAZRBL-OT, ETOXMNEEZEZMA CTHET
B, FEBNE 52 R, M. GRENIBOZENICTRBMLERZ 2 MfTHRIZ, Fii (BEER 2T L7 WE
FA R R A 45 B 13 invasive ductal carcinoma scirrhous carcinoma f ly3 v3 HG5 ER- PgR- HER2- 1) Y /3 Hi#z ik L
NV ETRD SN, ML FRERATRISERBRSE 2 Lo, Wik 14E8» AHICSHE 1Y) V36 - K -
FBHBELRL, TORIIMERKELZREEL T2, ME3FEI» JECEGEARK 5K EXMALE
EIBEMICABEL o7z, A TLEERBICL LY v RF—FLBH SN, Ta—F 1 FTICRRLES

FIMBELONLF—T %7
WREHY Y VERICTRE L.

FLF =V RIGLOEROBEH IO TEBEERE 2o/ Wik44E8»AH

—249—





