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Case Report: Breast cancer
in pregnancy with
placental metastasis
Yongming Lin †, Xinru Xie †, Jiayi Wang †, Hongbing Chen,
Ningning Wan* and Jianqing Lin*

Department of Breast Surgery, The Second Affiliated Hospital of Fujian Medical University, Quanzhou,
Fujian, China
With the increasing incidence of breast malignant tumours in the population, some

rare cases of breast cancer have been reported. We would like to share with you a

case of placental metastasis of a malignant tumour of the breast: the patient was a

young woman who was diagnosed with a breast cancer at 31 weeks of gestation.

After regular follow-up, a healthy baby girl was delivered by caesarean section at 37

weeks of pregnancy. In a subsequent placenta specimen, the pathologist found

distant metastasis of breast cancer to the placenta. This is rare in distant metastases

of breast cancer. The patient is currently undergoing further anti-tumour therapy.

Through reviewing the relevant literature, we have compiled and discussed the

mechanisms related to the possible use of placenta in preventing cancer invasion

and how breast cancer in pregnancy can be followed up. We hope that sharing this

case will help further clinical and experimental research.
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GRAPHICAL ABSTRACT

A brief overview of the patient's diagnosis and treatment process.
Introduction

Breast cancer incidence demonstrates a persistent upward

trajectory globally (1). Cancer in pregnancy refers to cancer

diagnosed during pregnancy or within the first year postpartum.

Historically, approximately 1 in 1,000 pregnancies were associated

with cancer (2). Pregnancy-associated breast cancer (PABC) was

the most common, with an incidence of 39.9 per 100,000 women

(3). PABC is often diagnosed at a later stage compared to non-

pregnant breast cancer cases (4). Histologically, PABC is more likely

to be hormone receptor-negative and to overexpress HER2 (5),

which may be associated with adverse outcomes, including an

increased risk of metastasis and invasiveness (5–7). Placental

metastasis in breast cancer during pregnancy is rare. Certain

placental-derived factors, often thought to exert direct anti-

tumour effects (8), and the placental microenvironment, which is

typically non-supportive of tumour growth (9), may contribute to

this rarity. We report a case of a patient diagnosed with breast

cancer after pregnancy. After delivery, the placenta was delivered

intact, and postoperative pathology revealed placental metastasis of

breast cancer. The patient is currently undergoing treatment with

the THPy regimen (albumin-bound paclitaxel, trastuzumab, and

pyrrolitinib), continue the conventional treatment of trastuzumab

combined with capecitabine.
Frontiers in Oncology 02
Case presentation

A 35-year-old Asian woman at 31 weeks of gestation noticed a

palpable mass in her right breast with irregular borders and limited

mobility, though she reported no specific discomfort. Her medical

history included uncorrected congenital heart disease, diagnosed 12

years ago, and was classified as cardiac function class I. She had

been followed regularly without further treatment, and her cardiac

ultrasound during pregnancy revealed a ventricular septal defect, an

arterial ductus arteriosus, and an atrial septal defect (Figure 1A). Six

years ago, she delivered a healthy baby girl via cesarean section at 37

weeks’ gestation due to her underlying heart condition, and the

child’s growth and development have been normal. No additional

pregnancies, chronic conditions, or family history of malignancies

or genetic disorders were documented. The patient reported

occasional alcohol consumption and no tobacco use. At the

current visit, a breast ultrasound performed at 35 weeks’ gestation

revealed a mass approximately 3.8 × 2.4 × 4.4 cm and multiple

hypoechoic nodules in the right breast (Figure 1B), raising concern

for malignancy and metastasis. Multiple solid lesions in the right

axilla, with a maximum size of 2.6 × 2.1 cm, were also noted, with

metastatic lymph nodes being suspected (Figure 1C).

Ultrasound-guided aspiration biopsy of the breast and axillary

lymph nodes was performed. Histological examination confirmed the
FIGURE 1

(A) Cardiac ultrasound: congenital heart changes are seen; (B) Breast ultrasound: a mass is seen in the right breast; (C) Axillary ultrasound: an
enlarged lymph node is seen in the right axilla.
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diagnosis of invasive breast cancer, grade II, with metastasis to the

axillary lymph nodes. Immunohistochemical analysis showed weak

positivity for oestrogen receptor (ER), weak positivity for progesterone

receptor (PR), positivity for HER-2, and a Ki-67 index of 40%.

Following diagnosis, no further antitumor treatment was

initiated, and a 2.69 kg baby girl was delivered via cesarean section

at 37 weeks of gestation. The procedure included bilateral tubal

ligation, pelvic adhesion release, and uterine repair under lumbar and

rigid anaesthesia. The newborn had an Apgar score of 10-10-10. The

placenta was delivered intact after the surgery (Figure 2A). Placental

pathology revealed small foci of calcification and infarction within

the chorionic villi, along with numerous small foci of heterogeneous

epithelioid cell infiltration, which, in combination with

morphological and immunohistochemical findings, were consistent

with metastasis from breast cancer. Immunohistochemical analysis

showed faint positivity for oestrogen receptor (ER) (approximately

10%), progesterone receptor (PR) (approximately 5%), strong

positivity for HER-2 (3+), and a Ki-67 proliferation index of

approximately 70% (Figures 2B, C). Post-delivery imaging revealed

liver metastasis and lymph node aggregation in the subclavian region

(Figures 2D, E). MRI and whole-body bone imaging showedmultiple

rib and vertebral body metastases (Figure 2F). The diagnosis of

advanced breast cancer was confirmed, staging the disease as

cT2N3aM1, stage IV.

The current treatment plan for the patient is 8 cycles of albumin-

paclitaxel combined with trastuzumab and pyrotinib, followed by the

treatment of pyrotinib combined with capecitabine and trastuzumab.

After 4 cycles of chemotherapy, we evaluated the patient’s condition.

Colour Doppler ultrasound indicated that the size of the largest tumour

focus in the right breast of the patient decreased from 3.8 × 2.4 × 4.4 cm
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before treatment to 2.5× 2.3 × 0.8 cm (Figure 3A), and the therapeutic

effect was evaluated as PR(Partial response). After 8 cycles of treatment,

the breast colour Doppler ultrasound was reexamined again, showing

that the maximum diameter of the tumour was 2.2 × 2.1 × 0.9 cm

(Figure 3B), and the therapeutic effect was evaluated as SD (Stable

disease). At present, the patient is undergoing chemotherapy combined

with targeted therapy. After 4months of medication, the lesion size was

evaluated as 2.5 × 2.4 × 1.1 (Figure 3C), and the therapeutic effect was

evaluated as SD.

During the therapeutic course, serial laboratory assessments

(complete blood count and comprehensive metabolic panel)

remained within normal limits. Following capecitabine initiation, the

patient complained of diarrhoea and improved after symptomatic

treatment. In the subsequent follow-up of the infants, we did not

find any manifestations of tumour involvement. The growth,

development and functional activities of that child was no different

from children at the same age. As for the current situation, we

temporarily consider that the child patient has not been affected by

the maternal disease. After a period of treatment, the current disease

progression of the patient is considered stable disease. In the following

follow-up, we will continue to pay attention to the conditions of the

patient and the child.
Discussion
This patient was diagnosed with breast cancer during pregnancy

with placental metastasis. Placental metastasis of breast cancer is

rare. In the literature, there are approximately 17 reported cases of
FIGURE 2

(A) Intact placenta after caesarean section; (B) Placenta pathology specimen magnified by haematoxylin and eosin staining (high magnification); (C)
Placenta pathology specimen magnified by haematoxylin and eosin staining (low magnification); (D) Abdominal CT: multiple occupations in the
liver.; (E) Chest CT: multiple enlargement of bilateral axillary, subclavian and mediastinal lymph nodes; (F) Whole-body bone imaging: abnormal
concentration of bone radioactivity in many places of the body, consider bone metastasis of the tumour.
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placental metastasis in breast cancer, with no known foetal

involvement (10, 11). It is hoped that through the reporting of

this case, it can provide assistance for clinical diagnosis

and treatment.

About 80 per cent of breast cancers in pregnancy are invasive

ductal carcinomas, with the majority presenting with high-grade

lesions and lymphovascular infiltration (12). 70% of tumours are

oestrogen and progesterone receptor negative compared to non-

pregnant patients. Due to its insidious nature of onset, two-thirds of

cases present with lymph node metastases at the time of diagnosis,

implying a poorer prognosis and a more common likelihood of

distant metastases. Meanwhile, due to the particularity of the

pregnancy state, some examinations and tests often cannot be

completed, which brings obstacles to our diagnosis and disease

staging. In previous studies, reproductive factors such as early

menarche, late menopause, and late age at first pregnancy have

been found to increase the risk of breast cancer, whereas delaying

menarche by one year or having an additional child reduces the risk

of breast cancer by 5-10% (13, 14). Reproductive factors are closely

linked to oestrogen receptor status, and ER-negative tumour cells

produce large amounts of growth factors, such as vascular

endothelial growth factor and related cytokines, which stimulate

various types of cells, including endothelial cells, this is thought to

promote the growth of breast cancer cells (15). This may be the

reason why breast cancer pathology in pregnancy often shows sex

hormone receptor negativity.

Breast tumour growth begins with ductal hyperplasia, the

increase in oestrogen levels during pregnancy can lead to ductal

hyperplasia and elongation (16). Stimulation of hormone levels may

cause breast enlargement during pregnancy with discomfort such as

swelling and pain. It can lead to confusion of the enlarged lump with

physiological breast enlargement, which can delay treatment and

cause problems in our diagnosis. The growth of breast tissue is also

stimulated by a surge in luteinising hormone, prolactin. During the

first 20 weeks of pregnancy, the immune system is suppressed and

this suppression occurs under the influence of hormones (17), which

is thought to possibly stimulate active growth of latent breast cancer
Frontiers in Oncology 04
during this time (18). The response of breast cancer cells to oestrogen

and progesterone depends largely on the presence of growth factors,

cytokines, the relative concentrations of steroid hormone receptors

and their ligands. High concentrations of progesterone induce

apoptosis in breast cancer cells and result in the absence of BRCA1

and cell cycle protein A (19). The presence of progesterone in breast

cancer cells is also associated with the absence of BRCA1. In the state

of pregnancy, the relevant receptors become saturated, functionally

active and rapidly transformed, eliminating progesterone receptor-

positive mammary epithelial cells by apoptosis under conditions of

high circulating progesterone concentrations. It partly explain the

protective effect of early pregnancy on breast cancer development and

why termination of pregnancy does not significantly improve the

prognosis of diagnosed breast cancer (20).

The most common cancer associated with placental metastases

is melanoma, which accounts for 31 per cent of placental metastases

(21, 22). In a previous review of melanoma placental metastases,

22% of foetuses were affected (23). Affected foetuses have a very

poor prognosis, often dying within three months of diagnosis, and

melanoma involvement in the foetus is manifested by chorionic

villous involvement and is associated with neonatal death. However,

cases of placental metastasis of breast cancer involving the foetus

have not been reported yet. This might be because the metastatic

tumour is was limited to intervillous space (maternal compartment)

rather than presenting as villous involvement (11).

Although humans and many other mammals are extremely

vulnerable to metastasis of melanoma, melanoma exhibits limited

malignancy in mammals such as cattle and horses (24), for example.

The incidence of malignancy in mammals has been found to

correlate with the extent of placental invasion of the

endometrium during pregnancy (25–27). The hypothesis

proposes that fibroblasts of the endometrium may evolve to resist

invasion by trophoblasts, which also suggest that they may limit the

dissemination of tumour cells, and that resistance to trophoblasts

correspondingly prevents invasion of tumour cells.

In theory, the blood-rich surface of the placenta is an ideal

environment for tumour cell growth (28), but in practice, they are
FIGURE 3

(A) Breast colour Doppler ultrasound after 4 cycles of chemical and targeted therapy; (B) Breast colour Doppler ultrasound after 8 cycles of
chemical and targeted therapy; (C) The most recent follow-up breast colour Doppler ultrasound.
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uncommon. In one study, researchers found that implantation of

breast cancer cells in the placenta was cleared. During implantation,

the placenta can manipulate its surrounding matrix, which may

induce the elimination of breast cancer cells (29).

Vertical spread of cancer cells to the placenta or foetus is

uncommon in past cases. Most pregnancy-related malignancies

metastasise by haematogenous transfer, with lymphatic spread or

adjacent invasion being less common routes of metastasis (28).

Indeed it is not uncommon to observe malignant cells in the

placental vasculature during the metastatic phase of spread of

many haematological or solid tumours. Histologically, tumour

cells sequestered in the intervillous spaces of the chorionic villi

and mixed with maternal blood are observed in all cases of placental

metastatic deposits, suggesting haematogenous dissemination of the

tumour (30). Maternal and foetal blood circulation is divided into

three parts: the trophoblast, the connective tissue of the chorionic

villi and the capillary wall. Syncytiotrophoblasts phagocytose

maternal cells during the implantation phase, and trophoblast

cells may act as a physical barrier in recognising and rejecting

foreign maternal antigens expressed by cancer cells. Phagocytosis

and destruction of tumour cells by chorionic syncytiotrophoblasts

and chorionic trophoblasts have also been reported (31): in a case

concerning a leukaemic placental metastasis in a patient at 35

weeks’ gestation, wang et al. observed by electron microscopy that

the placenta was morphologically and pathologically different from

a normal placenta. They observed phagocytosis of nucleated cells in

the chorionic syncytiotrophoblasts. It is well known that this

phenomenon usually occurs at the implantation stage and not in

the middle of pregnancy. This may also be a mechanism by which

the foetal placenta rejects tumour metastasis.

It is well known that angiogenesis is necessary in tumour

growth and metastasis (32). It is associated with prognosis and

the development of haematogenous metastases. Tumours regulate

the generation of new blood vessels through angiogenic and anti-

angiogenic growth factors (33). The vascular endothelial growth

factor (VEGF) family, which includes several isoforms of VEGF and

placental growth factor (PlGF), is produced by alternative splicing

of mRNAs (34), which act in autocrine and paracrine pathways

(35), and plays a key role in the regulation of angiogenesis (36, 37).

The mechanisms are complex and, depending on the source of the

tumour tissue, may be controlled by different vascular endothelial

growth factor expression pathways or even by the use of other

angiogenic factors. Some scholars have noted a lack of angiogenesis

in large intervillous metastases. In another study, infarcted areas

containing tumour cells were seen in metastatic placenta specimens,

and Barr et al. hypothesised that the accumulation of tumour cells

on the placenta could lead to a blockage of normal placental

metabolism and consequent chorionic villus lysis (38). At the

same time, cessation of circulation in the villous capillaries would

also help to prevent expansion of the malignant tumour into the

foetal region. Difficulty in establishing a vascular network is a factor

limiting the expansion of intraplacental metastases. During

pregnancy, human chorionic gonadotropin (hCG) induces the
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production of neovascularisation in various tissues, the placenta

being one of them. Its receptor has also been detected in epithelial

cells of breast cancer tissues and in breast cancer cell lines. Based on

this premise, the normal production of hCG during pregnancy

might induce the synthesis of vascular endothelial growth factor,

thereby stimulating the development and metastatic potential of

breast cancer cells during pregnancy (39).

The mechanism regarding how placental tissue prevents

tumour invasion is currently unclear and awaits further

theoretical and experimental confirmation, which also provides us

with a new research direction, which may provide new ideas and

methods for future breast cancer related prevention and treatment.

The rising incidence of gestational malignancies has continued

to experts and scholars pay attention to the diagnosis and treatment

of related diseases. In studies of breast cancer in pregnancy, it has

been found that although many cases of breast cancer in pregnancy

are diagnosed at a more advanced stage of the disease, the staged

survival rate can be comparable to that of non-pregnant breast

cancer if treated properly (40, 41). Newborns born to pregnant

women with gestational cancers usually have uncharacteristically

poor birth outcomes, studies have shown higher rates of preterm

birth and growth restriction compared to healthy mothers (42, 43).

It is not clear whether this is an effect of placental vascular disease or

placental tumour invasion on the exchange between mother and

child. To optimize maternal-foetal outcomes, multidisciplinary

team management is essential, with serial prenatal and postnatal

surveillance enabling timely clinical assessment. Close follow-up of

healthy infants at 6-month intervals over a 2-year period, including

physical examination, chest X-ray and liver function tests, is usually

recommended (44). Although few cases have been reported,

placental pathology can help assess the risk of metastasis in the

child. Breastfeeding is discouraged if further systemic therapy is

required after delivery to avoid further harm to the child.
Conclusions

The occurrence of breast cancer during pregnancy poses a

challenge to the healthcare professionals involved. We report a

case of advanced pregnancy-associated breast cancer (PABC)

exhibiting synchronous axillary lymph node metastasis at initial

diagnosis, with subsequent confirmation of placental and distant

metastases following cesarean delivery. Her child is now growing

well and the patient is currently undergoing chemotherapy in

combination with targeted therapy, she was aware of and

consented to the treatment throughout.

Clinical studies have shown that PABC can be treated with

surgery, chemotherapy, and radiation therapy, while endocrine and

HER-2 targeted therapies have been found to be of little benefit (2,

45). Terminating pregnancy provides no established survival benefit

(46), with most definitive interventions appropriately deferred until

delivery. In the recently updated guidelines for the breast cancer

during pregnancy, there is no standard treatment for patients with
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advanced breast cancer (stage III or IV) in the third trimester of

pregnancy. Most studies have shown that the 5-year survival rate of

these patients is 10%. Further exploration is still needed to obtain

better treatment options (47).

The occurrence of placental metastasis of breast cancer in

pregnancy is rare, and the mechanism of how the placenta prevents

tumour invasion and how the tumour evades the immune system is

still unclear and remains to be further investigated.

To elucidate clinicopathological correlations between placental

metastasis in pregnancy-associated breast cancer (PABC) and

maternal-foetal outcomes, further clinical cases and pathological

studies are needed. By reporting this case, we hope to help with

subsequent clinical studies.
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