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Abstract
BACKGROUND
Recent reports have described cases of metachronous breast metastasis in patients with nasopharyngeal carcinoma. However, no similar cases of synchronous breast metastasis have been reported, and evidence that can be used to support the clinical diagnosis of stage IV nasopharyngeal carcinoma in patients with concurrent breast metastasis remains lacking. Therefore, additional evidence is required to elucidate the clinical characteristics of this condition and aid in the development of optimal management strategies.

CASE SUMMARY
We report the case of a 46-year-old woman who visited our hospital with a right breast mass as the first symptom. The first pathological biopsy report suggested triple-negative breast invasive carcinoma. Subsequent imaging revealed a nasopharyngeal mass. Further puncture biopsy of the nasopharyngeal mass, molecular pathological Epstein–Barr virus in situ hybridization, and immunohistochemistry confirmed the diagnosis of nasopharyngeal carcinoma with breast metastasis. The patient did not undergo a mastectomy and achieved complete remission after chemotherapy and radiotherapy. She continued to receive oral chemotherapy as maintenance therapy and experienced no recurrence or metastasis during the 6-month follow-up period.

CONCLUSION
This case report suggests that breast specialists should carefully rule out secondary breast cancers when diagnosing and treating breast masses. Furthermore, clinicians should aim to identify the pathological type of the tumor to obtain the most accurate diagnosis and prevent excessive diagnosis and treatment.
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Core Tip: The most common sites of distant metastasis in patients with nasopharyngeal carcinoma (NPC) are the bones, lungs, liver, and distant lymph nodes; metastasis to the breast is rare. To date, only a few cases of NPC metastasis to the breast have been reported in the literature, and all occurred secondary to the diagnosis and treatment of NPC. Here, we present the clinical characteristics, treatment strategies, and follow-up information for a patient with newly diagnosed stage IV NPC who developed synchronous breast metastasis. Furthermore, we conducted a literature review to provide evidence for comprehensive management of this condition.

INTRODUCTION
Nasopharyngeal carcinoma (NPC) is a type of head and neck cancer with a distinct geographical distribution, representing a significant public health problem in Eastern and Southeast Asia[1]. In 2013, there were approximately 42100 new cases of nasopharyngeal cancer and 21320 related deaths in China, accounting for 1.14% of all new cancer cases and 0.96% of all tumor-related deaths in that year[2]. Advancements in screening and treatment strategies have resulted in a gradual decline in the incidence and mortality of these diseases in recent decades[3,4]. However, approximately 30% of patients with NPC continue to experience a poor prognosis, mostly due to distant metastasis[5].
Distant metastasis is among the leading causes of death in patients with NPC, including both synchronous distant metastases identified at diagnosis and metachronous distant metastases identified after systematic therapy[5,6]. The most common sites of distant metastasis of NPC are the bone, lungs, liver, and distant lymph nodes, while metastasis to the breast is rare[7]. To date, only a few cases reports have described metastasis of NPC to the breast[8-10], all of which occurred secondary to the diagnosis and treatment of NPC.
In this report, we discuss a newly diagnosed case of stage IV NPC with synchronous breast metastasis in terms of clinical characteristics, treatment strategies, and follow-up. Furthermore, we summarize the findings from a review of the relevant literature to provide evidence that can aid in the comprehensive management of this condition.

CASE PRESENTATION
Chief complaints
A 46-year-old female patient visited Sun Yat-sen University Affiliated Cancer Hospital because of advanced NPC with synchronous breast metastasis.

History of present illness
On 28 September 2020, the patient visited the Guangdong Chinese Medicine Hospital Zhuhai Branch because of a breast mass.

History of past illness
Breast ultrasonography revealed a solid mass (57 × 25 × 51 mm) in the right breast with a breast imaging reporting and data system score of 4C (suspicious of breast cancer)[11,12] and an enlarged and abnormal structure in the right axillary lymph node. A core needle biopsy (CNB) was performed for the right breast lesions (Figure 1) and right axillary lymph nodes. Subsequent pathological examination revealed that the tissue within the right breast mass was consistent with invasive breast carcinoma. Immunohistochemical results were as follows: ER (-), PR (-), HER-2 (-), Ki67 (approximately 60% +), CK (+), GATA3 (-), P63 (partial +), Calponin (deletion of myoepithelium), CD68 (-), E-cad (+), P120 (cell membrane +), and CK7 (-). Metastatic cancer was detected in the biopsy sample of the right axillary lymph node tissue. Immunohistochemical results were as follows: GATA3 (scattered/weak +) and S-100 (scattered +). Given these findings, right invasive breast cancer with right axillary lymph node metastasis was considered.
Since the breast tumor was accompanied by lymph node metastasis, a detailed general examination was subsequently performed. Subsequent magnetic resonance imaging (MRI) of the head revealed thickening of the nasopharyngeal lateral wall and a shallow pharyngeal recess on the right side (Figure 2). Breast MRI (Figure 1) and breast ultrasound (Figure 3) revealed suspicious bilateral masses. Based on the MRI results, nasopharyngeal endoscopy plus biopsy (Figure 4), in situ hybridization Epstein–Barr virus (EBV) examination of the breast tumor specimen obtained via CNB, and whole-body positron emission tomography/computerized tomography (PET-CT) were performed. Nasopharyngeal endoscopic biopsy of tissues obtained from the top of the right nasopharynx revealed undifferentiated non-keratinizing carcinoma (Figure 4) and a positive in situ hybridization result for EBV in some cells of the breast and lymph node tissue, while immunohistochemical examination for Ki67 indicated 80% positivity. Whole-body PET-CT revealed thickening of the right nasopharyngeal wall.
Based on these findings, stage IV NPC with bilateral breast and axillary metastases was the primary diagnosis. The investigators recommended chemotherapy and follow-up radiotherapy. However, the patient visited Guangzhou for further diagnosis and treatment after being discharged for personal reasons.

Personal and family history
The patient had no history of infectious diseases, family history of breast cancer, or history of other malignancies.

Physical examination
Physical examination revealed that the patient’s right supraclavicular lymph node was swollen, with a hard mass (approximately 1.0 × 1.0 cm in size, clear boundaries, and poor activity). There was no palpable mass in the left breast or axillary area. Furthermore, there were no palpable masses in the neck lymph nodes, and general physical examination revealed no obvious abnormalities.

Imaging examinations
The breast mass, bilateral axillary lymph nodes, and right cervical lymph nodes were re-biopsied. The pathological findings were consistent with those of nasopharyngeal undifferentiated non-keratinizing cancer metastasis to the breast. In addition, in situ hybridization of EBV was positive in all examined tissues.

FINAL DIAGNOSIS
The breast mass, bilateral axillary lymph nodes, and right cervical lymph nodes were re-biopsied. The pathological findings were consistent with those of nasopharyngeal undifferentiated non-keratinizing cancer metastasis to the breast. In addition, in situ hybridization of EBV was positive in all examined tissues.

TREATMENT
The patient received six cycles of paclitaxel plus carboplatin chemotherapy (albumin-paclitaxel, 200 mg, Day1 and Day7+; carboplatin, 40 mg, Day1-Day3) from 26 October 2020 to 10 February 2021. The chemotherapy dose was determined based on the patient’s skin area. Tomo-direct radiotherapy was initiated on 26 March 2021, with a planned radiotherapy dose of PGTVnx69 Gy/30 F and PGTVnd63 Gy/30 F in the neck and face areas, respectively. The planned number of radiotherapy sessions was 30. However, only 26 radiotherapy sessions were completed at the patient’s discretion.
After completing six cycles of chemotherapy and radiotherapy, the patient underwent CNB for both breast nodules. MRI (Figures 2C) and nasopharyngeal endoscopy (Figure 4C and D) performed after treatment revealed complete remission of the tumor in the nasopharynx. In addition, breast MRI (Figure 2C and D) and ultrasound (Figure 3C and D) performed after six cycles of chemotherapy revealed remission of the breast lesions. No cancer was found on pathological examination, and complete remission had been achieved. As the patient had advanced NPC, oral maintenance therapy was continued with capecitabine at 1000 mg bid. Each cycle included a two-week treatment, followed by a one week off treatment.

OUTCOME AND FOLLOW-UP
Follow-ups were scheduled every 3 mo. During the follow-up visit, in addition to the physical examination, ultrasound examinations of the breast and axillary areas, bilateral supraclavicle, uterus, and abdomen were performed. Furthermore, chest computed tomography and nasopharyngeal MRI scans were reviewed every 6 mo. A systemic examination in December 2021 revealed no recurrence or metastasis.

DISCUSSION
Malignant tumors rarely metastasize to the breast, with a reported incidence of merely 0.5%–2.0% worldwide[13-15]. These tumors include malignant lymphoma; malignant melanoma; and lung, gastric, prostate, and ovarian cancers[15-17]. In recent years, cases of NPC metastases to the breast have been occasionally reported[8-10,15,18,19]. However, these reports described cases of metachronous breast metastases that developed after the diagnosis and treatment of NPC. Given this rare incidence, no systematic clinical studies have been conducted to date.
In the present case, the patient had a breast mass as the first sign, and CNB examination revealed invasive breast carcinoma and axillary lymph node metastasis. Primary NPC was detected by MRI and PET-CT, and repeated biopsies with immunohistochemical and EBV tests confirmed that the breast tumors were secondary to the NPC, thereby avoiding overtreatment. In the present case, lymphatic metastasis and obstruction may have been caused by lymphatic reflux to the breast[20].
The present case differs from metachronous breast metastases reported previously[8-10]. Based on our experience, patients with locally advanced tumors should first undergo a systematic examination, including craniocerebral CT/MR, to ensure better understanding of the patient’s condition and prevent omissions. Second, it is essential to clarify the specific pathological type of breast cancer. When the pathological type is unclear or results suggest triple-negative breast cancer, attention should be paid to the possibility of secondary breast metastasis.
No studies have definitively indicated that patients with breast metastases from NPC can benefit from modified radical mastectomy for breast cancer. Therefore, in the present case, systemic treatment of the metastatic tumors and radical radiotherapy for the primary NPC were performed. Efficacy evaluation at the six-month follow-up revealed complete remission. However, the short follow-up time represents a limitation of the present report. While regular reviews and follow-ups are being undertaken to monitor changes in the patient’s condition, further evidence is required to determine the optimal management strategies for this condition.

CONCLUSION
This case report suggests that breast specialists should carefully rule out secondary breast cancer during diagnosis and treatment. Furthermore, for patients with malignant tumors, the pathological type of the tumor should be identified to obtain the most accurate diagnosis and prevent excessive diagnosis and treatment.
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Figure Legends
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Figure 1 Nasopharyngeal magnetic resonance imaging. A and B: Images of the nasopharynx at admission. The right wall of the nasopharynx appeared thickened, and nasopharyngeal carcinoma was considered.
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Figure 2 Breast magnetic resonance imaging. A and B: Images of the breasts at admission. The masses in the upper quadrant of the right breast and outer quadrant of the left breast were obviously enhanced, and the time-signal intensity curve was continuously rising; C and D: Images of the breasts after six cycles of chemotherapy showing mild-to-moderate, uneven enhancement of the right breast. However, no enhancement was observed in the left breast, and the time-signal intensity curve for both breasts was type I.
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Figure 3 Breast color Doppler ultrasound images. A and B: Images of the breasts at admission showing irregular masses on both sides, with incomplete margins, angulation, and burrs; C and D: Images of the breasts after six cycles of chemotherapy showing that the masses had significantly decreased in size, with uneven internal echo and no point-like strong echo.
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Figure 4 Images obtained via nasopharyngeal endoscopy. A and B: Images at admission indicated that the right nasopharyngeal mucosa appeared rough and bulging, and the pharyngeal recesses were shallow; C and D: Images obtained after six cycles of chemotherapy revealed that the nasopharyngeal walls were smooth, without an obvious tumor.
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