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Introduction

Breast cancer is one of the most common malignant tumors 
and one of the leading causes of female cancer death (1). 
Breast cancer can metastasize to different organs, including 
lungs, liver, bone and brain, etc. (2). Metastatic breast 
cancer to the ovary, although less frequent than the above 
metastatic sites, is also quite common (3). The probability 
of ovarian metastasis in breast cancer is 3–30%. The 
ovarian metastasis mostly occurs in the advanced stage 
of breast cancer, and the prognosis is generally poor (4). 
Compared with the ovary, pelvic metastasis of breast cancer 
is less common. Here, we report a case of breast cancer with 

ovarian and pelvic metastasis, and the therapeutic effect is 
excellent. We present the following article in accordance 
with the CARE reporting checklist (5) (available at http://
dx.doi.org/10.21037/tcr-20-2031).

Case presentation

A 50-year-old female presented in Beijing Shijitan Hospital 
in October 2015, with complaints of finding a left breast 
mass for one month and irregular vaginal bleeding for three 
days. She has no family history of breast cancer. Previously 
in 2008, the patient was diagnosed with right side breast 
cancer and underwent a right-side radical mastectomy in 
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the treatment of this. The pathology report showed that 
it was triple-negative breast cancer and Ki-67 was not 
clear. The adjuvant treatment plan was not clear. She had 
a regular reexamination and found no abnormality, but the 
results were not clear. The patient has been menopausal for 
four years.

Physical examination showed that the patient’s right 
breast was absent, the left breast’s skin and nipple were 
normal, without redness, edema and nipple discharge. 
Three hard and indistinct masses could be found in 
the upper part of the left mammary gland. They were  
2.0 cm × 2.1 cm, 1.5 cm × 1.4 cm and 4.0 cm × 4.1 cm in 
size from the outer upper quadrant to the inner upper 
quadrant. Axillary lymph nodes and supraclavicular lymph 
nodes were not touched.

Ultrasound indicated multiple hypoechoic masses on 
the left breast (2.1 cm × 1.5 cm, 2.2 cm × 1.7 cm, 1.9 cm ×  
2.2 cm) and suspicious metastatic lymph nodes were also 
found in the same armpit; a hypoechoic mass was seen 
on the left adnexal regions (5.6 cm × 3.4 cm), possible 
metastasis was considered, and the other hypoechoic mass 
was seen next to the left lower abdomen (7.2 cm × 3.0 cm), 
lymph node metastasis was also suspected. CT scan of pelvic 
revealed multiple lesions in the upper regions of the uterus 
(4.5×4.3×4.9 cm3) and left adnexal regions (4.8×3.5×7.0 cm3) 
(Figure 1). Serum tumor markers level showed an evident 
elevation, Ca-125: 711.8 U/mL (normal range, 0–35 U/mL); 
Ca-153: 155.2 U/mL (normal range, 0–31.3 U/mL). 

The patient underwent core-needle biopsy for 
both breast and pelvic masses (the diagnostic methods 
and treatment procedures is shown in Figure 2). Pathological 
diagnosis of the breast biopsy sample revealed an invasive 
ductal carcinoma (IDC) grade 3. Immunohistochemical 

analysis indicated estrogen receptor (ER) positive (15%), 
progesterone receptor (PR) negative, human epidermal 
growth factor receptor 2 (HER2) negative and Ki-67 
positive (90%) (Figure 3). Immunohistochemical results 
were completely different from those of right breast cancer 
in 2008, so the left breast tumor was considered as primary 
IDC. Pathological diagnosis of the pelvic mass (included 
both the left adnexal regions mass and the left lower 
abdomen mass) biopsy sample showed metastatic IDC, ER 
positive (99%), PR positive (3%), HER2 negative and Ki-
67 positive (40%) (Figure 4). BRCA1 and BRCA2 genes test 
was negative.

The present authors discussed the case at their 
multidisciplinary breast cancer conference. The diagnosis 
of this patient was left breast cancer, ovarian and pelvic 
metastasis, T2N0M1, stage IV. The common view was 
obtained that the best approach for this patient was to 
start with chemotherapy due to the advanced stage. 
Patients with breast cancer are usually recommended 
to use taxane-containing drugs for chemotherapy, and 
patients with ovarian malignant tumors are recommended 
to use platinum-containing drugs for chemotherapy 
(6,7). Therefore, we have formulated a chemotherapy 
regimen of taxane combined with carboplatin (TP) for this 
patient. Then the patient began a regimen of docetaxel  
(75 mg/m2, q3w) combined with carboplatin (AUC 
4–6, peritoneal perfusion or intravenous infusion, q3w). 
After three cycles of chemotherapy, the tumors were 
significantly reduced on re-examination for both left 
breast and pelvic sites (Table 1). Then, the operation was 
undergone in the gynecology department, including 
hysterectomy, oophorectomy, pelvic lymph node dissection, 
paraaortic lymph node dissection, pelvic adhesiolysis, 
and omentectomy after five cycles chemotherapy of TP 
(peritoneal perfusion for carboplatin) (Figure 5). The 
postoperative pathology report showed that it was poorly 
differentiated cancer tissue with multifocal necrosis and 
the source of tissue was difficult to judge. Except for WT-1 
positive, immunohistochemical results and the morphology 
of tumor cells were consistent with those of left primary 
breast cancer, and there was no transition between the 
tumor and ovarian tissue. Therefore, pathologists believed 
that the tumor was metastasized from left breast cancer 
(Figure 6). The patient received another cycle of TP 
chemotherapy (intravenous infusion for carboplatin), and 
subsequently modified radical mastectomy for the left side of 
the breast was performed. Pathology showed that no cancer 

Figure 1 CT scan of pelvic (before treatment). The arrows indicate 
lesions in the upper regions of the uterus and left adnexal regions. 
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Figure 2 Key treatment methods (A) and tendency chart of tumor markers (B). 

Figure 3 Pathology of breast core-needle biopsy. (A) Invasive ductal carcinoma grade 3 (×200, H&E stain); (B) ER positive (15%) (×200, 
IHC); (C) PR negative (×200, IHC); (D) HER2 negative (×200, IHC); (E) Ki-67 90% (×200, IHC). ER, estrogen receptor; PR, progesterone 
receptor.
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cell was found after extensive sampling. Chemotherapy was 
completely effective (G5), and all axillary lymph modes 
were negative. The patient continued to receive three cycles 
of TP chemotherapy after breast surgery, and then accepted 
chest wall radiotherapy (50 Gy/2 Gy/25 f). After that, the 
patient has been taking oral letrozole endocrine therapy to 
date. The patient’s compliance with the treatment is good, 
and she can insist on completing the reexamine on time. 

At present, forty-eight months follow-up shows that the 
patient is generally in good condition and had no signs of 
local recurrence or metastasis. Disease-free survival (DFS) 
has been forty-eight months.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 

Figure 4 Pathology of pelvic mass core-needle biopsy. (A) Metastatic of invasive ductal carcinoma (×200, H&E stain); (B) ER positive (99%) 
(×200, IHC); (C) PR positive (3%) (×200, IHC); (D) HER2 negative (×200, IHC); (E) Ki-67 40% (×200, IHC). ER, estrogen receptor; PR, 
progesterone receptor.

Table 1 The effect of chemotherapy

Items Before treatment
After cycles of chemotherapy

1 2 3 4 5

Multiple hypoechoic masses by 
ultrasound (cm × cm)

Left breast 1 2.1×1.5 1.8×1.3 1.5×1.1 – * *

Left breast 2 2.2×1.7 2.2×1.4 1.5×1.0 – 1.0×0.5 0.7×0.6

Left breast 3 1.9×2.2 1.1×1.0 1.0×0.9 – 0.7×0.8 *

Left adnexal regions 5.6×3.4 5.5×3.5 3.6×1.8 – 3.0×1.9 1.9×1.5

Next to the left lower abdomen 7.2×3.0 7.1×4.0 6.4×3.4 – 4.0×2.5 4.2×2.3

Serum tumor markers

Ca-125 (U/mL) 711.8** 228.7** 60.3** 28.7 19.3 18.7

Ca-153 (U/mL) 155.2** 101.7** 62.7** 43.8** 34.1** 29.2

*, was not detected; **, higher than the normal value.
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informed consent was obtained from the patient.

Discussion

Breast cancer is the leading cause of cancer in women and 
ranks sixth among all cancer deaths in China (8). The most 
common sites of metastasis for breast cancer include the 
liver, lungs, bones, and brain. Breast cancer metastasized to 
other sites is relatively rare (2).

The probability of ovarian metastasis in breast cancer 
is 3–30% (4). Ovarian metastasis is more likely to occur in 
premenopausal breast cancer women. The median age at 
the time of diagnosis was 36.5 years (9). It may be related to 

factors such as ovarian blood supply and lymphatic drainage 
are relatively abundant. Malignant tumor cells can be 
involved in the ovary through blood, lymphatic, peritoneal 
and abdominal cavity implantation or direct spread; 
premenopausal women have high estrogen levels, and a 
large number of estrogens activate cancer cells, making 
them prone to ovarian metastasis; the mutation of BRCA1 
or BRCA2 gene can cause both breast cancer and primary 
or metastatic ovarian cancer (10). According to reports in 
the literature, ovarian metastasis of breast cancer is more 
common in bilateral ovarian metastasis after breast lobular 
carcinoma, and more often accompanied by extensive 
metastasis of pelvic or abdominal cavity (11). IDC of the 
breast with unilateral ovarian and pelvic metastasis is rare. 

Ovarian metastasis of breast cancer is common in 
patients with advanced breast cancer. Before the occurrence 
of ovarian metastasis, multiple systemic metastases, such as 
bone metastasis, liver metastasis, lung metastasis are often 
accompanied by extensive intraperitoneal implantation. 
Only a few patients showed gynecological endocrine 
symptoms such as vaginal bleeding, so ovarian metastasis 
is often misdiagnosed as primary ovarian cancer or missed 
diagnosis (12). This patient was a postmenopausal woman, 
and found opposite breast masses with vaginal bleeding. 
Multiple masses could be touched in the upper quadrant 
of the left breast and the left adnexal area as well. No 
metastasis was found in other sites except pelvic and left 

Figure 6 Postoperative pathology of pelvic mass. (A) Metastatic of invasive ductal carcinoma (×100, H&E stain); (B) ER positive (80%) 
(×200, IHC); (C) PR positive (5%) (×200, IHC); (D) HER2 negative (×200, IHC); (E) Ki-67 20% (×200, IHC). ER, estrogen receptor; PR, 
progesterone receptor.

Figure 5 MRI of pelvic (after five circles chemotherapy). The 
arrow indicates left adnexal regions lesions.
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adnexal masses. Bruchim indicated Ca-125 levels could 
accurately discriminate primary ovarian cancer from 
secondary ovarian tumors (13). Ca-125 >170 U/mL can 
be used as an auxiliary diagnostic index for discriminating 
Primary ovarian cancer against secondary one (13). In 
this case, Ca-125: 711.8 U/mL and Ca-153: 155.2 U/mL, 
both of them were significantly increased at the initial 
examination, which led to the possibility of primary ovarian 
cancer with breast cancer at the initial diagnosis.

Studies showed that IDC would metastasize more 
commonly to the lung, pleura, and central nervous system, 
and invasive lobular carcinoma would metastasize more 
frequently to the bone, peritoneum, gastrointestinal and 
genitourinary systems, skin, and other unusual sites (14). 
Winn et al. indicated that invasive lobular carcinoma 
recurred more often in the abdominal cavity than IDC 
(24.3% vs. 4.1%) (11). Ovarian metastasis of breast cancer is 
characterized by premenopausal hormone receptor-positive 
young women, mostly invasive lobular carcinoma, and more 
common on both sides (15). Patients with a history of breast 
cancer are more likely to develop primary or metastatic 
ovarian cancer, and breast cancer patients with BRCA1 
or BRCA2 genes mutations are associated with a higher  
risk (16). However, this patient was a triple-negative IDC 
on the right breast in 2008 and a hormone receptor-positive 
IDC on the left breast in 2015 without breast cancer family 
history and BRCA mutation. The results of the pelvic mass 
biopsy showed that the pathological type was much similar 
to the left side of breast cancer, and both were ER, PR 
positive, HER2 negative. Pathologists considered that there 
is no transition between tumors and ovaries and fallopian 
tubes. Therefore, the conclusion is that pelvic and ovary 
cancers metastasize from the left primary breast cancer.

The mechanism of ovarian and pelvic metastasis in breast 
cancer is still unclear. It may be related to the ovarian blood 
supply, secretion of large amounts of estrogens to activate 
cancer cells, and most of them occur after breast cancer 
surgery (median metastasis time is 11.5–104 months) (17). 
After three years of menopause, this patient was diagnosed 
with primary breast cancer and ovarian and pelvic 
metastases at the same time. No other abdominal organs or 
extensive lymph node metastases were found, which is rare 
in clinic. Ovarian metastasis of breast cancer often indicates 
a poor prognosis. Surgical removal of lesions can prolong 
survival time when other prognostic factors are certain. 
For hormone receptor-positive patients, at least bilateral 
ovariectomy is recommended (15). In this patient case, the 

initial diagnosis was stage IV breast cancer in 2015 and 
chemotherapy was first administered. For ovarian and pelvic 
masses, carboplatin intraperitoneal chemotherapy was 
administered while docetaxel intravenous chemotherapy 
was given. After chemotherapy, postoperative pathology 
showed pathological complete remission (pCR) of breast 
tumors, and only a small amount of tumor tissue could be 
found in pelvic and ovarian sites. There was no metastasis 
in omentum, abdominal and pelvic lymph nodes and other 
tissues. At present, the patient has been followed up for 
forty-eight months. The general condition of the patients 
is good. No signs of recurrence or metastasis have been 
found in all examinations. The patient is satisfied with the 
treatment effect. After chemotherapy, the primary lesions 
of breast, pelvic and ovarian metastases all had significant 
effects, and radical resection of R0 was completed, which 
could be potential reasons for good therapeutic effect in  
the case.

Ovarian metastasis in breast cancer is rare. This case 
describes a postmenopausal woman with breast cancer, 
ovarian and pelvic metastases. We chose a combination 
chemotherapy regimen sensitive to both breast and ovarian 
tumors for the patient. The therapeutic effect is remarkable. 
Only a small number of tumor cells were found in pelvic and 
ovarian tumors. The patient’s breast tumors reached pCR 
which might be the reason for the patient’s good prognosis. 
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