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Abstract

We reported a case of a symptomatic metastasis of
squamous cell carcinoma of the uterine cervix (SCCUC) to
the right ventricle, then to the right atrium and superior
vena cava five years later than the first SCCUC diagnosis.
Because of the persistent thrombocytopenia, the
treatment was discontinued after only one cycle of
reduced paclitaxel liposome five years ago. The patient
died six weeks after the diagnosis of cardiac metastasis.
We reviewed the literatures in last two decades for the
epidemiology, clinical presentation, diagnosis, treatment
and prognosis of SCCUC with cardiac metastasis (SCCUC-
CM). Dyspnea and chest pain are the common clinical
presentations. Echocardiography, cardiac computed
tomography (CT) and cardiac magnetic resonance imaging
(CMR) are recommended in diagnosis. The prognosis for
cardiac metastasis is extremely poor, with a median
survival time of 5 months. Thrombocytopenia is a
negative factor in the survival time of SCCUC-CM.
Aggressive therapy including surgical intervention,
chemotherapy, and whole heart radiation therapy may
prolong survival time.

Keywords: Squamous cell carcinoma; Uterine cervix;
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Introduction
It is common to find metastasis of squamous cell carcinoma

of the uterine cervix (SCCUC) in lungs, liver, bones and
supraclavicular lymph nodes. But intracavitary cardiac
metastasis (CM) is rarely reported. In this study, a case of
antemortem SCCUC with cardiac metastasis (SCCUC-CM) was
reported, and the corresponding literatures were reviewed. In
this study, we found that an early diagnosis of CM and
aggressive treatment may prolong the survival time, especially
for those with solitary metastasis and in good general
conditions.

Case Report
A 46-year-old Chinese female was admitted in the

department of gynecology of the first affiliated hospital of
Anhui medical university in March 2012, with a complaint of
contact vaginal bleeding repeated for 6 months. The blood loss
was bright red in color and not much in volume. In the
gynecologic examination, a cauliflower-like mass about 3 cm in
length was detected in uterine cervix (stage IB1). Biopsy
showed squamous cell carcinoma. Pelvic magnetic resonance
imaging (MRI) confirmed the stage IB1. No other positive
findings in general and systemic examination was found. Then
the patient received a radical hysterectomy along with pelvic
and para-aortic lymph nodes dissection, followed by only cycle
of paclitaxel and cisplatin due to intolerance. For external
beam radiotherapy, whole pelvic irradiation of 50Gy was
delivered in 25 fractions in 5 weeks. Pathologic findings
revealed that the primary cervical mass was 2.2 × 2 cm,
squamous cell carcinoma, moderate differentiation with more
than 1/2 myometrial invasion and vascular invasion. Follow-up
examinations after the treatment included laboratory tests,
gynecologic examinations and imaging tests (pelvic MRI, chest
computed tomography [CT] and abdominal ultrasound). The
results indicated no recurrence or metastasis. However,
swellings in bilateral supraclavicular and mediastinal lymph
nodes were identified in a follow-up CT 9 months later. The
area of lymphatic metastasis was treated with radiation
concurrent with four cycles of paclitaxel and cisplatin. After the
treatment, swollen lymph nodes disappeared. In November
2017, the patient was admitted with a complaint of cough,
chest pain and dyspnea. Electrocardiogram (ECG) displayed a
flattened T-wave in leads III, aVL, aVF, V4-V6. The patient
denied any history of cardiovascular disease. Further
examinations were taken. The chest CT revealed the
enlargement in the left axillary lymph nodes, bilateral hilar
lymph nodes and multiple mediastinal lymph nodes, and the
emboli in the right pulmonary artery (Figure 1). The
transthoracic echocardiography revealed the presence of a
mass occupying the right ventricle (Figure 2). The whole-body
positron-emitting tomography computed tomography (PET-CT)
showed the fluorodeoxyglucose (FDG) accumulation in the
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right ventricle, bilateral supraclavicular lymph nodes, left
axillary lymph nodes, bilateral hilar lymph nodes and multiple
mediastinal lymph nodes (Figure 3). Considering the medical
history, the patient was suspected with cardiac and multiple
lymph nodes metastasis of SCCUC. Biochemical tests revealed
elevated fibrin degradation products (17.11 µg/ml; normal
range, 0-5.00 µg/ml) and D-dimers (5.99 µg/ml; normal range,
0-0.55 µg/ml), alongside thrombocytopenia (25 × 10-9/L;
normal range, 125-350×10-9/L). Bone marrow examinations
revealed normal hematopoiesis. Because of the
thrombocytopenia, chemotherapy was not given until the
emerging of facial and neck edema. The second transthoracic
echocardiography indicated that the mass progressed to the
right atrium (RA) and superior vena cava (SVC) (Figure 2). After
discussion with the patient’s families and the patient, we
decided to give reduced dose of paclitaxel liposome (120
mg/m2). The patient’s symptoms deteriorated two weeks after
the chemotherapy and died six weeks after the diagnosis of
cardiac metastasis. Her families refused an autopsy.

Figure 1 Chest computed tomography taken on October 11,
2017. It shows the enlargement in the left axillary lymph
nodes, bilateral hilar lymph nodes and multiple mediastinal
lymph nodes, and the emboli in the right pulmonary artery.
Cardiac mass in the right heart was suspected.

Discussion
We searched the literatures in PubMed between 1998 and

2018. Fifteen articles with 16 cases were included, which
presented a clinical course and treatment of antemortem
SCCUC-CM (Table 1) [1-15]. The mean age of initial diagnosis
of cervical cancer was 49 years old but varied widely from 27
to 79 years old. The stage at which the patients were
diagnosed also varied widely, ranging from stage I to IV. The

pathologic type was all squamous cell carcinoma. The median
duration from the first diagnosis to CM in the reported cases
was 15 months. The median interval from diagnosis of CM to
death was 5 months for patients treated with surgery and/or
chemotherapy, 6 months for radiation and/or chemotherapy,
and 1.5 months with thrombocytopenia. Two patients had the
longest survival time for more than one year, because CM was
solitary and aggressive treatment was arranged. As is known,
there are four routes in Cardiac Metastasis (CM): (1)
Retrograde lymphatic spreading, (2) Direct extension from the
adjacent viscera, (3) Hematogenous spreading, and (4)
Transvenous extension through the vena cava into the right-
side chambers.

Figure 2 A: Transthoracic echocardiography taken on
November 17, 2017. The mass was 4.1 × 2.7 cm arising from
the right ventricle. B, C: Transthoracic echocardiography
taken on December 24, 2017. The masses occupied the
right ventricle (RV), right atrium (RA) and superior vena cave
(SVC).

Figure 3 Positron-emitting computed tomography of heart
taken on November 27, 2017. It shows a higher
fluorodeoxyglucose uptake of the right ventricle due to the
right ventricular mass.

After analyzing the images from transthoracic
echocardiography in two time points with patient’s clinical
manifestations, we considered that the carcinoma
metastasized from the cervix to the right ventricle firstly. Due
to the high pressure in the right ventricle and no effective
treatment, it spreaded to the right atrium and superior vena
cava. For most of the reported cases, the spreading route of
these cervical carcinomas was hematogeneous through the
cervical plexus, inferior vena cave (IVC) into right atrium, and
finally the right ventricle [1]. In Nakao’s study, they reported a
patient with carcinoma of the uterine cervix developed
metastatic tumors in the para-aortic lymph nodes and
extended through the IVC into the RA [8].
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Table 1 Cases of cervical cancer with cardiac metastasis.
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S: Surgery, C: Chemotherapy, RT: Radiotherapy, CRT: Radio-/Chemotherapy, NR: Not Report, RV: Right Ventricle, LV: Left Ventricle, RA: Right Atrium
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Even though it was rare to see metastasis from para-aortic
lymph nodes to the heart, the route was also in the way that
the tumor extended into the IVC and growed into the right
chamber. The right side of the heart was more commonly
involved than the left side. Of the 17 cases including the
current case, 16 occurred in the right side, one occurred in the
right and the left side.

The possible reasons may include: (1) Direct seeding in the
heart by microemboli from lymphatics and venous return, (2)
The filtering of the pulmonary circulation, (3) The slower flow
in the right chambers, and (4) The presence of pulmonary
tumor emboli might decrease the right cardiac blood flow
further, resulting in a more hospitable environment for tumor
cell adherence to the endocardial wall.

Cardiac tumors are divided into primary and secondary
tumors. Primary cardiac tumors are rare, and the incidence
was 0.001–0.3% by autopsy, while metastatic tumors were
reported to be 20 to 40 times more common by autopsy [16].
For patients with known malignancy, the incidence of CM was
9% [17], and the risk of CM increased with a patient’s overall
metastatic burden [18]. Tumors with high rates of CM include
lung cancers, breast cancers, hematologic malignancies and
melanoma. Pleural mesothelioma and melanoma had an
unusual proclivity to involve the heart, with an estimate of
28% to 56% of patients with metastatic melanoma having
some cardiac involvement [18].

Of all the CM, intracavitary, endocardial, or valvular
metastasis, such as the one described in our case, occurred
less than 6%. Eighty percent of all these types of metastasis in
cervical carcinoma occurred in the right chambers and rarely in
the left chambers. The prognosis of a metastatic heart tumor
was poor, the average survival time for patients with this
diagnosis was less than six months.

The severity of clinical symptoms in patients with CM was
variable and differed depending on the extent and the
localization within the heart. Cardiac metastasis may cause
medical emergencies or more often no early symptoms and
remain unrecognized until the postmortem autopsy. Dyspnea,
palpitations, syncope and chest pain are common clinical
presentations of CM. Congestive heart failure, cardiac
arrhythmia, heart block, acute myocardial infarction,
myocardial rupture and systemic embolization are other life-
threatening manifestations of CM. Other clinical
manifestations include symptoms of pericarditis, pericardial
effusion, and constrictive pericarditis may happen if
pericardium is involvement. Of all the cases listed in Table 1,
the most common clinical manifestations were: Dyspnea
12/17 (71%) and chest pain 6/17 (35%), others included cough
and fever. Cardiac metastasis should be suspected if patients
with cervical carcinoma have such complaints, particularly
with other distant metastases or thoracic involvement.

Physical examination is of vital importance to find various
hints of CM such as new murmurs from intracardiac masses.
ECG acts as a useful but nonspecific technique, abnormalities
in ECG can remind us the possibility of CM. In our case, the
ECG displayed flattened T-wave in leads III, aVL, aVF, V4-V6.

Non-invasive imaging plays a paramount role in investigating
cardiac masses and establishing a diagnosis.

Most cardiac masses are initially detected by
echocardiography which can offer information on the location,
size, and mobility of cardiac masses. It was reported that the
diagnostic accuracy of echocardiography was as high as 80%
[19]. Limitations of echocardiography include low image
quality, limited visualization of the entire wall of the apex and
base of the heart and extra-cardiac structure. Cardiac CT and
cardiac magnetic resonance imaging (CMR) have superb spatial
resolution and image quality which can provide additional
non-invasive characterization of cardiac masses. Also, they
visualize extra-cardiac structures which are helpful to identify
direct tumor extension from adjacent mediastinal structures.
The tissue characterization capabilities of CMR can be used to
differentiate infiltrating metastasis from myocardium, and
tumor from thrombus. PET-CT is a non-invasive imaging
technique used to detect occult or distant metastasis at a
relatively early stage and to further clarify the existing
abnormal radiologic findings.

It was reported that even in an individual, the cardiac
uptake of FDP by left ventricle differed from that of the right
ventricle. This masking causes difficulty in detection of any
cardiac mass or lesion [20]. For intra-cardiac metastasis in the
cervical carcinoma, characteristic on MRI are low signal
intensity on T1-weighted imaging, high signal intensity on T2-
weighted imaging and mostly enhance. Thrombi and primary
cardiac tumors should be taken into consideration when give
the diagnosis of intracardiac metastasis. For thrombi, the most
common place is the left heart, and it is hypo-intensive in T1-
and T2-weighted imaging and lacks internal enhancement [17].

In our case, decreased platelets and increased FDG and D-
dimers were detected and impeded further effective
treatment when CM was suspected. Bone marrow
examination revealed normal hematopoiesis, so as the case
reported by Kazuhiro Okamoto [3]. It may be the result of the
consumption and destruction of platelets as blood flowed
through the damaged myocardium, as well as the
consumption of platelets in hypercoagulable state induced by
tumor embolization and multiple pulmonary emboli.

Among the 8 cases, including current case, in which
thrombocytopenia was reported, the interval from CM to
death was shorter than those without thrombocytopenia,
seven cases were shorter than 2 months, and only one case
was 7 months. Our patient was very similar to the second
patient reported by Julio F. Lemus [15] and the patient
reported by Kazuhiro Okamoto [3].

The difference was that the second patient reported by Julio
F. Lemus received aggressive therapy (radiation therapy with
total delivery of 6000 cGy to the heart concurrent with
infusional 5-FU and cisplatin), thrombocytopenia was
developed in the course of the therapy not prior to initiation of
therapy. These may be the reason that this patient had a
longer interval than other cases with thrombocytopenia.
Considering all these information, we concluded the
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decreased platelets to be a negative prognostic factor for CM
of cervical carcinoma.

Several studies recommended that aggressive treatment
lengthened the patients’ survival time. Byun et al. reported a
case of 32-year-old female diagnosed as cervical cancer
(squamous cell carcinoma) stage IIA2 with exertional dyspnea
which was the result of metastatic cardiac mass. The patient
was treated with surgical excision followed by chemotherapy
using paclitaxel and carboplatin.

The patient survived for 13 months after the diagnosis of
CM [5]. Han et al. reported a case of isolated intracavitary CM
arising from squamous cell carcinoma of the cervix. The
patient was treated with surgery followed by 12 cycles
chemotherapy using paclitaxel and cisplatin. The patient died
14 months and 4 weeks after the diagnosis of CM [1].
Radiotherapy can also be an option some literatures reported
their experience in treating CM with radiation. Only two
patients completed a total delivery of 6000 cGy to the heart.

The survival time for the two patients were 7 months and
more than 8 months, respectively. Advances in computer-
guided imaging technology and radiation therapy planning
technology enable radiation dose to reach the definitive dose
to only the involved side of the heart, with no compromise to
the other side of the heart. A total dose of 6000 cGy is
recommended. Aggressive treatment includes surgical
resection, radiotherapy and systemic chemotherapy, which
may help to prolong the overall survival for solitary CM.
Patients’ general conditions, should also be taken into
consideration.

Conclusion
Patients with SCCUC should be carefully monitored and

followed up. For patients diagnosed in advanced stage, cardiac
evaluation should be included in follow-ups. It is important to
suspect the diagnosis of CM in patients with repetitious
increased D-Dimers and FDG, decreased platelets, and the
complaint of dyspnea and chest pain. Echocardiography,
cardiac CT and CMR are useful in the diagnosis of CM. The
prognosis for CM is extremely poor, the survival time for most
patients was less 1 year, and even shorter, about 2 months for
the patients with thrombocytopenia. So far, there is no
standard treatment for SCCUC-CM. Aggressive therapies may
prolong survival time, including surgical intervention,
chemotherapy and whole heart radiation therapy. It is of vital
importance to follow up and examine the high-risk patients so
that proper intervention could be made in the early stage,
which may be the most effective way to prolong the survival
time of cervical carcinoma patients with cardiac metastasis.
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