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Abstract
BACKGROUND
Breast cancer patients have a high skin metastasis rate. However, reports on treatment of cutaneous metastases of breast cancer are scarce.

CASE SUMMARY
We report the treatment process for one breast cancer case with bone, lung, and skin metastases. The patient was a 43-year-old woman with advanced breast cancer and skin metastasis. She underwent pathological diagnosis by needle biopsy to guide the treatment. When the disease progressed, a new pathological diagnosis was determined by needle biopsy to guide the treatment. The patient received chemotherapy, endocrine therapy, and photodynamic dynamic therapy, followed by sonodynamic therapy.

CONCLUSION
Repeated puncture should be performed for advanced breast cancer with skin metastasis, in order to obtain the pathology and directly determine diagnosis when the disease progresses. The treatment should focus on controlling the systemic metastasis, rather than the local disease.
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Core Tip: Breast cancer as the most prevalent neoplasm among female individuals, is also the main source of cutaneous metastasis other than melanoma. Breast cancer skin metastasis presents at the terminal stage of advanced cancer, and local treatment can be used to control locally metastatic lesions. As for cases involving a huge breast mass with ulceration or local lesion, radiation therapy is a useful tool for symptomatic control. Advanced breast cancer with skin metastasis can be repeatedly punctured to obtain pathology to directly inform diagnosis when the disease progresses.

INTRODUCTION
There were more than two million newly diagnosed female breast cancer cases in 2018. Furthermore, breast cancer alone is expected to account for 25% of all new cancers in women[1]. Cutaneous metastases of primary internal malignancy are relatively uncommon, with an overall incidence of 0.7%-10.4%[2,3]. A total of 4020 patients with metastatic skin cancer, including 212 cases of skin metastasis of breast cancer, have been recorded. Breast cancer has the highest incidence of cutaneous metastasis, when compared to other solid malignancies, accounting for 51% of the total cases and 73% of the cases in women. The incidence of cutaneous metastases in patients with breast carcinoma is 30%[4]. However, the prognosis of breast cancer cutaneous metastases remains poor[5]. Furthermore, the specific treatment for cutaneous metastases of breast cancer remains unestablished. Therefore, we present a case diagnosed with cutaneous metastases of breast cancer, who received several different treatments through the guidance of needle biopsy, and eventually acquired a relatively long survival time.

CASE PRESENTATION
Chief complaints
The patient was a 43-year-old woman who had breast cancer with lymph node, bone, and cutaneous metastases.

History of present illness
The patient visited Wangjing Hospital of CACMS (Beijing, China) after 5 mo of left breast pain. During this period, the patient received alternative therapy. The patient presented with a diffuse red subcutaneous rigid nodule over the left breast and chest wall (Figure 1A). In addition, the subcutaneous nodules were found to be necrotic, and the patient suffered from breathing difficulties due to malignant pleural effusion (Figure 2A).

History of past illness
The patient had a history of type 2 diabetes for more than half a year.

Personal and family history
The patient had no history of contact with an epidemic area, smoking, or drinking, and no history of familial tumor disease.

Physical examination
The left axillary lymph nodes were enlarged and hard, and had poor activity. The left breast shrank, and the skin tissue hardened. 

Laboratory examinations
The serum CA15-3 concentration continued to be above the upper limit of the reference value.

Imaging examinations
Thoracic computed tomography (CT) showed a mass in the left breast and chest wall muscles before treatment.

FINAL DIAGNOSIS
The patient was diagnosed with invasive ductal carcinoma of the left breast (stage IV) in December 2015. The pathological examination of the needle biopsy sample was performed. Immunohistochemical (IHC) analysis revealed that the tumor cells were positive for estrogen receptors and progesterone receptors, and that human epidermal growth factor receptor 2 (HER2) was not amplified (Figure 3A).

TREATMENT
[bookmark: _Hlk88498490]The patient received chemotherapy, which consisted of capecitabine (1500 mg/m2, twice a day on days 1-14) and docetaxel (120 mg, intravenous infusion on day one). The subcutaneous rigid nodules over the left breast and chest wall exhibited a partial response after two cycles. However, the pleural effusion increased (Figure 2B). Since the estrogen receptors and progesterone receptors were positive, the chemotherapy was changed to endocrine therapy with 25 mg of exemestane (EXE) and 10 mg of everolimus (EVE), and this commenced on April 2016. At the same time, ovarian suppression with leuprorelin was performed every 4 wk. A significant response was clinically observed after 3 mo (Figure 1B), and the cancer antigen (CA15-3) level significantly decreased (Figure 4).
The patient remained without progression for 8 mo, after which progression was noted (Figure 1C). In November 2016, progression of the metastatic skin lesions was detected (Figures 1C and 2D). Then, the serum CA15-3 concentration returned to the upper limit of the reference value. The patient received a skin punch biopsy again, and the pathology indicated triple-negative breast cancer by IHC (Figure 3B). Then, the patient received chemotherapy with adriamycin plus cyclophosphamide from December 2016 to April 2017. For the first two cycles of chemotherapy, the efficacy was evaluated as stable (Figure 2E). However, after six cycles of chemotherapy, a new red subcutaneous nodule appeared again on the left breast and chest wall skin, accompanied by stabbing pains. Hence, the patient underwent third subcutaneous nodule puncture biopsy, and the following immunostaining results were obtained: ER (10%), PR (-), HER-2 (-), and Ki-67 (90%) (Figure 3C). Although ER was positive, the ratio was low, and this could not benefit from the hormonal therapy. Hence, the patient continued to receive chemotherapy with paclitaxel liposome and carboplatin. Unfortunately, the same skin lesion progressed again after two cycles of chemotherapy. Furthermore, the metastatic lesion in the lung progressed, and the pleural effusion significantly increased. The gemcitabine chemotherapy combined with bevacizumab antiangiogenic therapy was attempted again. After one cycle of combined treatment, the skin lesion improved again, and the main signs of skin alleviation and nodule atrophy were observed. However, the patient had dyspnea due to the malignant pleural effusion. At the same time, edema began to appear on the face and neck, and the patient no longer tolerated the chemotherapy. Local treatment was chosen due to the extensive metastasis of the skin, and failure to tolerate the chemotherapy. Subsequently, the patient received photodynamic therapy (PDT) followed by sonodynamic therapy (SDT) in August 2017 (Figure 5). After 10 d, the patient’s skin lesion presented with rapid improvement (Figure 5C).
Regardless of the relief in skin lesion after the PDT and SDT treatments, the patient’s condition did not show a significant improvement.

OUTCOME AND FOLLOW-UP
Because the patient used large amounts of glucocorticoids during the treatment period, the patient had lung metastasis. The patient had serious lung infection, and finally died of severe pneumonia. The patient gained a 21-mo overall survival time. Comprehensive therapy and the several attempts to obtain the pathology to guide the therapy improved the overall survival and quality of life of the patient.

DISCUSSION
Breast cancer as the most prevalent neoplasm among female individuals, is also the main source of cutaneous metastasis other than melanoma. Generally, skin metastasis of breast cancer presents at the terminal stage of advanced cancer, but there are exceptions. For example, a recently reported case of skin metastasis of breast cancer in an old women belongs to this rare group since cutaneous metastasis was identified before the primary cancer. And the case also showed the interest of biopsy and imaging in the confirmation of the diagnosis[6]. The lesions of cutaneous metastasis can clinically present in various patterns. Inflammation and nodules are the most common presentations, while ulcerated nodules are relatively less common, which account for 10% of cases. Other rare clinical manifestations include zosteriform and lymphatic blockage, and carcinoma en cuirasse. One patient can have multiple types at the same time[7]. The lesions can be painless, or associated with pain and sensitivity, with fast initial growth and subsequent stabilization. The most common site of metastasis is the chest wall, as well as the site of the contralateral breast, the scars at the surgical incisional site, the arms, and the head and neck region[8]. For the present case, this was first detected in the chest and breast skin, and the main presentation was diffuse red rigid nodules.
The systematical analysis of patient survival after the occurrence of skin metastasis revealed that half of the patients with cutaneous metastasis die within the first 6 mo after the diagnosis, and that the median survival of patients with breast carcinoma with cutaneous metastasis is 13.8 mo[5]. Some breast cancer patients with local skin recurrence but without clinical evidence of disseminated disease, may have a good prognosis and prolonged survival[9]. However, the prognosis of advanced breast cancer patients with skin metastasis is generally poor.
There is no specific treatment for cutaneous metastases of breast cancer. For patients with advanced skin metastasis of breast cancer, systemic treatment such as chemotherapy, hormonal therapy, and anti-HER2 are main methods of therapy. The treatment of skin metastases from breast cancer mainly relies on puncture biopsy to identify the molecular type of breast cancer and then determine the specific treatment plan according to the molecular type, so puncture biopsy is indispensable for treatment.
The subtype of hormone receptor-positive breast cancer cutaneous metastases can be treated with hormonal therapy (aromatase inhibitors). For breast cancer endocrine therapy, intrinsic and acquired resistance remains a common feature that limits the success of this therapeutic strategy. The mammalian target of rapamycin (mTOR) signaling pathway plays a central role in cancer cell proliferation and resistance to endocrine therapies. Therefore, mTOR inhibitors, such as EVE, in combination with nonsteroidal aromatase inhibitors (NSAIs), might reverse the endocrine resistance and improve the clinical outcomes of patients. EVE in combination with different endocrine agents in the treatment of hormone receptor-positive breast cancer enhances the efficacy of the endocrine therapy in endocrine-naive patients, and in patients exposed to prior NSAIs. In a phase II randomized study, the use of EVE plus letrozole, when compared to placebo plus letrozole neoadjuvant therapy, for patients with estrogen receptor-positive breast cancer revealed that EVE can significantly increase the letrozole efficacy in the neoadjuvant therapy of patients with ER-positive breast cancer[10]. In the GINECO study, EVE combined with tamoxifen vs tamoxifen alone were used to treat patients with advanced disease pre-exposed to aromatase inhibitors, and the results suggested that tamoxifen plus EVE increased the time to progress-free survival (PFS) and overall survival, when compared to tamoxifen alone, in postmenopausal women with aromatase inhibitor-resistant metastatic breast cancer[11]. The BOLERO-2 trial revealed that EVE plus EXE is well-tolerated by patients, and provides a clinically significant PFS benefit vs EXE plus placebo, in the overall population of patients with hormone receptor-positive and HER-2 negative advanced breast cancer progressing during/after NSAI therapy[12]. The median PFS nearly tripled with EVE plus EXE vs EXE plus placebo (11.5 vs 4.1 mo, respectively) in patients whose disease recurred during or after the (neo)-adjuvant therapy[13]. These trials support the use of EVE combined with different endocrine agents in enhancing the efficacy of endocrine therapy for endocrine-naive patients, and for patients exposed to prior NSAIs. For the present case, EVE plus EXE was used to treat the skin metastasis of hormone receptor-positive breast cancer, and the patient received 8 mo of PFS. Therefore, EVE plus EXE for hormone receptor-positive breast cancer skin metastasis can better control the skin metastatic lesions.
In addition, local treatment can be used to control locally metastatic lesions. For cases that involve a huge breast mass with ulceration or local lesion, radiation therapy is a useful tool for symptomatic control. PDT[14,15] and SDT[16,17] have also been used to treat cutaneous metastases of breast cancer. Electrochemotherapy (ECT) is another new promising method for cutaneous metastasis, and represents a valuable skin-directed therapy for selected patients with breast cancer. A European study analyzed 125 patients with BC skin metastases who underwent ECT. It was revealed that the overall response rate at 2 mo was 90.2%, and the complete response rate was 58.4%. And in the first 48 h, 10.4% of the patients reported severe skin pain. Dermatologic toxicity included grade 3 skin ulceration (8.0%) and grade 2 skin hyperpigmentation (8.8%). The study concluded that ECT represents a valuable skin-directed therapy for breast cancers with a small tumor size, the absence of visceral metastases, HR+, and a low Ki-67 index[18]. Nevertheless, most skin lesions, with or without soft tissue infiltration, are not readily manageable by local modalities, such as surgery and/or radiation therapy, because skin infiltration is more likely a manifestation of systemic relapse. Therefore, therapeutic strategies should be based on the control of the systemic disease, rather than local modalities, even for patients with skin-only lesions[9,19].

CONCLUSION
The present study suggests that skin metastasis of some breast cancers is an intrinsic feature, and acquired drug resistance increases the complexity of the treatment. In addition, the molecular subtypes of breast cancer may be constantly changed from the treatment process. Therefore, evaluating the immunohistochemical assay of the lesion biopsies can directly provide a diagnosis and treatment strategy. The present patient who received EVE plus EXE therapy exhibited a significant response with the resolution of the skin lesion, which lasted for over 8 mo. But after PDT and ECT treatment, the skin will experience a temporary inflammatory reaction, sometimes with erosions or ulcers and eventually crusting. Also, in the case of tumor regression, the skin may show slight hyperpigmentation. For small local skin metastasis lesions, radiotherapy, PDT, and ECT can be used to control the local lesion and provide better quality of life for patients. However, treatment strategies for cutaneous metastases of breast cancer should focus on controlling the systemic disease, rather than the local lesion, especially in patients with extensive skin infiltration.
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Figure Legends
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Figure 1 Multiple nodules over the left breast and chest wall. A: Nodules measuring 1-2 cm in size; B: Status of the skin lesions at 3 mo after endocrine therapy with 25 mg of exemestane and 10 mg of everolimus; C: After 8 mo of endocrine therapy, the metastatic skin lesions progressed.
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Figure 2 Changes in thoracic computed tomography manifestations in the patient throughout the treatment period. A: Thoracic computed tomography showed a mass in the left breast and chest wall muscles before treatment; B: Partial response was clinically observed after two cycles of chemotherapy. However, the pleural effusion increased; C: Breast and chest wall tumors showed a significant response after 1 mo of endocrine therapy; D: The breast and chest wall tumors progressed, and the pleural effusion increased again; E: After two cycles of chemotherapy, the efficacy was evaluated as stable.
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Figure 3 Immunohistochemical results at different puncture time points. A: Immunohistochemical staining of the breast puncture biopsy (20 × magnification); B: High expression of ER (+), PR (+), and Ki-67 (40%), and low expression of Her-2 (-); C: Triple negative expression of ER (-), PR (-), and HER2 (-), and high expression of Ki-67 (60%); D: Low expression of ER (10%+), PR (-), HER2 (-), and high expression of Ki-67 (90%). The pathology results in A, B, and C were obtained from the same patient at different time points of puncture.
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Figure 4 Changes of the tumor marker CA15-3 in the treatment process. The initiation of the chemotherapy (capecitabine and docetaxel) administration. The CA15-3 serum concentration continued to be above the upper limit of the reference value. After one month of therapy with EXE and EVE, the CA15-3 serum concentration immediately and sharply declined. After the second biopsy, the CA15-3 serum concentration decreased when adriamycin plus cyclophosphamide chemotherapy was administered. The trend for the tumor markers in the other treatments after the last skin lesion biopsy is shown. EXE: Exemestane; EVE: Everolimus.
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Figure 5 Skin changes before, during, and after the patient received photodynamic therapy and sonodynamic therapy. A: Before performing photodynamic therapy (PDT) followed by sonodynamic therapy (SDT); B: At 3 d after PDT and SDT treatment for the skin lesion, the skin lesion presented with necrosis; C: The lesions had rapid improvement with necrosis, and crusting after 10 d of PDT and SDT treatment.
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