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Intracardiac metastasis of gestational i

choriocarcinoma: a case report and literature
review
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Abstract

Introduction Gestational trophoblastic neoplasia (GTN) with intracardiac metastasis is rare, and here we reported
a patient with intracardiac metastasis of high-risk and refractory gestational choriocarcinoma and reviewed relevant
literatures.

Case presentation A 37-year-old woman presented with vaginal bleeding and high level of 3-human chorionic
gonadotropin (3-hCG) at 199,060 (mIU/mL). It was clinically diagnosed with gestational choriocarcinoma. The patient
initially received eight cycles of chemotherapy but unsatisfactory response was observed, and the level of -hCG still
ranged between 5000 and 10,000. Then there was found intracardiac masses in the right atrium (2.6*1.7 cm), ante-
rior chordae tendineae of the tricuspid valve (1.4*0.7 cm) and the right ventricle (4.1*2.9 cm) by ultrasonic cardio-
gram (UCG). PET/CT highly suspected the intracardiac metastasis of choriocarcinoma (SUVmax=9.3) and no disease
was found in the lung and pelvis. The patient undertook complete intracardiac masses resection. The pathology con-
firmed the intracardiac metastasis of disease. After a week of operation, the UCG found a 5.4*4.2 cm mass in the right
atrium again. Considering the poor prognosis, the patient received palliative care and eventually died of disease
progression.

Conclusion Intracardiac metastasis of GTN is an aggressive sign of disease. Patients can benefit from chemotherapy
and surgery. Future investigation of PD-1 immunotherapy combines with chemotherapy are expected to improve
the prognosis in this group of patients.

Keywords Gestational choriocarcinoma, Metastasis, Heart

Introduction

Gestational trophoblastic neoplasia (GTN) is a group of
pregnancy-associated malignancies, consisting of gesta-
tional choriocarcinoma, invasive mole, epithelioid troph-
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and Obstetrics (FIGO) Prognostic Scoring System [4].
Patients at low risk (FIGO score of six and below) should
be treated with one of the single agent Methotrexate
or Actinomycin D; while high-risk patients (above six
scores) will receive multidrug chemotherapy regimens,
most commonly EMA-CO (Etoposide, Methotrexate,
Actinomycin D, Cyclophosphamide, and Vincristine) [5].
Over 90% of patients can reach complete remission after
initial chemotherapy, though there are still some patients
who develop recurrent and chemo-refractory tumor after
multiple cycles of chemotherapy [6].

The most common metastatic site of choriocarcinoma
is lung [7], and other lesions have also been reported
before, including brain, adrenal gland, and spleen, mani-
festing a feature of hematogenous metastasis [8—10].
While intracardiac metastasis is extremely rare, and Ober
et al. [11] firstly reported four patients with choriocar-
cinoma developing intracardiac disease in 100 consecu-
tive patients. To the present, it has reported a total of ten
cases of intracardiac metastasis in patients with chorio-
carcinoma [12-21]. In all reported cases, the sites of car-
diac metastasis were diverse, and four cases were cured
after surgery combined with chemotherapy or chemo-
therapy alone.

Herein, it reports a rare case of refractory choriocarci-
noma in a patient who developed intracardiac metastases
in the right atrium and ventricle after multiple courses
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of chemotherapy, and underwent resection, but still
recurred rapidly after surgery. To the best of our knowl-
edge, this case is the only one in which multiple masses
spread throughout the right heart and recurred rapidly
after surgery combined with chemotherapy.

Case presentation
A 37-year-old woman (Gravida 4 Para 3 Abortus 1, and
the most recent pregnancy was a normal pregnancy) pre-
sented with vaginal bleeding and a high level of p-human
chorionic gonadotropin (B-hCG) at 199,060 (mIU/mL).
Transvaginal ultrasound showed uneven echogenic-
ity of the endometrium. Chest computed tomography
(CT) revealed patchy nodular shadow in bilateral lungs,
of which cancer metastasis was suspected, and there was
no sign of intracardiac lesion. As a result, the patient was
clinically diagnosed with gestational choriocarcinoma
(stage III with FIGO score of 12). She initially received
standard chemotherapy (etoposide, methotrexate, and
dactinomycin with cyclophosphamide and oncovin,
EMA-CO*3) but unsatisfactory response was observed,
then five cycles of other regimens (5-Fu with Dactinomy-
cin*1; 5-Fu, Dactinomycin and Vincristine, FAV*3; cis-
platin and paclitaxel, TP*1) were tried while the level of
B-hCG still ranged between 5000 to 10,000 (Fig. 1).

At the time of reexamination after eight courses of
chemotherapy, the patient was found intracardiac masses
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Fig. 1 The change of HCG level during chemotherapy
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in the right atrium (2.6*1.7 cm), chordae tendineae ante-
rior of the tricuspid valve (1.4*0.7 cm) and the right
ventricle (4.1*2.9 cm) by ultrasonic cardiogram (UCGQG).
Then two courses of EMA-CO chemotherapy and one
course of EMA-EP (etoposide, methotrexate, and dac-
tinomycin with etoposide and cisplatin) chemotherapy
were followed. However, the patient developed a fever
with a temperature of 37.5-38.2 “C, sore throat, chills,
chest tightness, dyspnea, and decreased activity toler-
ance. Moreover, a mid-diastolic grade three murmur can
be heard in the tricuspid region on auscultation of the
heart. The level of B-hCG climbed to 95,219 (mIU/mL),
and UCG revealed a 6.1*5.4 cm heterogeneous echogenic
mass in the right atrium and ventricle, connected with
the right atrium and ventricle wall (Fig. 2A). Further-
more, positron emission tomography (PET)-CT showed
increased irregular metabolic abnormalities in the lower
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part of the right atrium-right ventricle junction and no
other lesion was observed (Fig. 2B-C).

Based on the patient’s history of pulmonary metas-
tasis from choriocarcinoma, poor control of B-hCG
after multiple courses of chemotherapy, the progres-
sive enlargement of the right heart occupancy (from
2.5*1.4 cm to 6.1*5.4 cm in 2 months), and the occupancy
hypermetabolism suggested in PET-CT, the diagnosis
of choriocarcinoma with pulmonary and cardiac metas-
tasis was made. After consultation with cardiac surgery,
complete intracardiac mass resection was performed,
and three intracardiac masses were observed: they were
located at the right atrium (3*4 cm), the anterior chordae
tendineae of the tricuspid valve (1*2 c¢cm), and the right
ventricle (5*7 cm). The pathology confirmed the intracar-
diac metastasis of gestational choriocarcinoma and the
immunohistochemistry showed p-hCG (+) (Fig. 3A-B).

C

Fig. 2 Images of intracardiac metastasis. A The image of UCG showed a 6.1*5.4 cm heterogeneous echogenic mass in the right atrium
and ventricle, connected with the right atrium and ventricle wall; B-C The PET/CT scan of the whole body showed malignant mass in the right

atrium and ventricle with SUVmax of 9.3

B

Fig. 3 AThe tissue pathology of the resected mass from right heart (HE, 10x); B The immunohistochemical staining of 3-HCG (positive, 10x); C
A 5.4%4.2 cm mass in the right atrium was found by the UCG after a week of operation
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After a week of operation, the UCG found a 5.4*4.2 cm
mass in the right atrium again (Fig. 3C). Considering the
poor prognosis, the patient received palliative care and
eventually died of disease progression.

Discussion

The occurrence of cardiac metastasis from choriocarci-
noma is rare, and the existing literature mainly consists
of case reports. Out of the 2300 gestational choriocarci-
noma cases observed in the Peking Union Medical Col-
lege Hospital, only one patient reported heart metastasis.
Globally, only 10 cases of cardiac metastases from cho-
riocarcinoma have been reported, which we have sum-
marized in Table 1. Majority of patients have experienced
chest discomfort or dyspnea, while gynecological symp-
toms such as vaginal bleeding were less commonly seen.
Notably, a significant percentage (45.5%) of the intracar-
diac metastatic lesions caused by choriocarcinoma were
found in the left atrium [15, 17, 19-21]. And 18.2% of
these lesions were located in the right ventricle [16, 18],
18.2% affected blood vessels [12, 14], and one instance
where a lesion was found in the left ventricle[13]. And
multiple lesions were scattered throughout the right
atrium and right ventricle in the case we examined. Fur-
ther, the current case showed quick recurrence compar-
ing with the other patients, and the potential reason may
lie in that the deep invasion of anatomy of heart leaded to
limited mass had been resected to reserve the function of
heart, and thus, the intracardiac lesion caused by surgery
was not smooth which could attract tiny tumor embolus
planting, because of heavy load of tumor in our patient.
In addition to heart metastases, 54.5% of patients had
metastases to other sites, commonly to the lung (83.3%)
[12, 19-21], kidney (66.7%) [12, 13, 19, 21], brain (50%)
[13, 20, 21], spleen (33%) [13, 21], and gastrointestinal
tract (33%) [13, 21]. In some earlier cases, misdiagnosis
resulted in poor prognosis and multiple organ metasta-
ses at the time of presentation [14, 15]. Unfortunately,
in some of these cases, the diagnosis was not confirmed
until after the patient’s death [12-14, 21].

For patients with cardiac metastases or both cardiac
and pulmonary metastases, achieving complete remis-
sion is possible through a combination of chemotherapy
and surgery or chemotherapy alone [16—19]. Therefore,
heart metastases from choriocarcinoma are curable, and
early diagnosis, chemotherapy, and surgery can lead to
a favorable prognosis. When women at childbearing age
presenting with a cardiac mass and with a history or clin-
ical symptoms suggestive of trophoblastic disease, it is
essential to keep in mind the possibility of cardiac metas-
tases from choriocarcinoma.

Malignant choriocarcinoma cells originating from the
primary site by blood circulation occasionally implants
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in the heart, which causes intracardiac disease [20]. We
noted that 45.5% of intracardiac metastatic lesions were
found in the left atrium, and that maybe attribute to the
special anatomy (left aurcle) and hemodynamics (blood
reflux from four lung arteries) in left atrium make tiny
tumor cluster easy to implant. Cardiac tumor can be with
no symptoms, just nonspecific symptoms, and specific
heart-associated symptoms like acute myocardial infarc-
tion, heart failure and arrythmias [22]. We also found
that majority of patients have experienced chest discom-
fort or dyspnea likely symptoms of acute left failure, and
no significant difference of symptoms was observed in
patients with left and right heart metastasis owing to lim-
ited cases. The symptom level of cardiac tumor depends
on its location, size, growth speed and invasiveness [23].
In some cases, patients without symptoms would be
diagnosed when occasional examination or autopsy [24].
Symptomatic patients can be diagnosed by ECG, chest
CT scan and PET/CT [25]. Choriocarcinoma patients,
with a high proportion of lung metastasis, are regu-
larly received chest CT scan during follow up, which is
in favor of recognition of intracardiac lesion [26]. ECG
should be considered as the initial examination after
revealing intracardiac abnormality to confirm the size,
invaded structure, and heart function [24].

The treatment of patients with intracardiac metasta-
sis mainly depends on chemotherapy and surgery [23].
Standard chemotherapy, such as four cycles of EMA/CO
and FAEYV, should be given to patients to control the pri-
mary disease [2]. When a low level of 3-hCG has been
reached, intracardiac tumor resection should be consid-
ered to remove the lesion, and subsequent chemotherapy
is recommended for consolidation [26]. In some cir-
cumstances, patients can be cured by surgery combined
with chemotherapy [22]. In the three patients presenting
isolated intracardiac metastasis[16—18], they all showed
optimal response to chemotherapy and surgery, which
illustrated that GTN with isolated intracardiac metas-
tasis was curable. Intracardiac metastasis is frequently
considered as an aggressive sign of disease, it often com-
bines with lung and multiple disease, including brain and
spleen. And in these patients, tumor removal is a pallia-
tive procedure [22] and the prognosis is unfavorable.

Thought the current case did not received immuno-
therapy, and there is no report of patients with GTN
and intracardiac metastasis who experience PD-1 and
PD-L1 inhibitor, immunotherapy in GTN has made
great progress in recent years, with successful thera-
peutic outcomes in several clinical studies [26—29]. Pre-
vious researches have revealed that programmed cell
death ligand (PD-L1) is highly expressed in GTN tumor
tissue [30, 31], and other immune targets TIM-3, LAG-
3, and GAL-9 are also widely expressed in GTN [32].
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The CAP-01 clinical trial confirmed the efficiency and
safety of PD-1 inhibitor in patients with chemo-refrac-
tory and relapsed CTN, and showed a 55% of objective
response rate [28]. A recent retrospective multicenter
study of patients with high-risk chemo-refractory and
relapsed GTN showed that PD-1 inhibitor combined
with chemotherapy was superior to PD-1 inhibitor
monotherapy in real-world settings [27]. Hence, it is
to be investigated that GTN patients with intracardiac
lesion could benefit from PD-1 immunotherapy com-
bined with chemotherapy.

Conclusion

Intracardiac metastasis of GTN is an aggressive sign of
disease. Patients can benefit from chemotherapy and
surgery. Future investigation of PD-1 immunotherapy
combines with chemotherapy are expected to improve
the prognosis in this group of patients.
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GTN Gestational trophoblastic neoplasia

B-hCG -Human chorionic gonadotropin

UcG Ultrasonic cardiogram

FIGO The International Federation of Gynecology and Obstetrics

EMA-CO  Etoposide, Methotrexate, Actinomycin D, Cyclophosphamide, and
Vincristine

FAV 5-Fu, Dactinomycin and Vincristine

TP Cisplatin and paclitaxel

EMA-EP  Etoposide, methotrexate, and dactinomycin with etoposide and
cisplatin

PET-CT Positron emission tomography computed tomography

PD-L1 Programmed cell death ligand-1
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