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Abstract
BACKGROUND
Multiple primary malignant neoplasms refer to multiple tumors with different origins. They may be synchronous or metachronous. The incidence is 0.73%–11.7%. Synchronous cases of breast cancer with sarcoma are rare.

CASE SUMMARY
Here, we report a 78-year-old female patient admitted to hospital after accidental discovery of a left axillary mass. Preoperative examination revealed a breast mass. Pathology showed left breast cancer and left axillary sarcoma. The patient underwent surgery, endocrine therapy and radiotherapy. She has been followed up for 1 year, and no local recurrence or distant metastasis was observed.

CONCLUSION
Attention should be paid to multiple primary malignant neoplasms, not limited to the current diagnosis and analysis, avoiding missed diagnosis and misdiagnosis.
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Core Tip: Multiple primary malignant neoplasms refer to multiple tumors with different origins. They may be synchronous or metachronous, with an incidence of 0.73%–11.7%. Synchronous cases of breast cancer with sarcoma are rare. In clinical practice, attention should be paid to multiple primary malignant neoplasms, not limited to the current diagnosis and analysis, avoiding missed diagnosis and misdiagnosis. For patients whose clinical symptoms cannot be explained by a single tumor, the possibility of multiple primary malignant neoplasms should be considered, and comprehensive examinations should be performed to achieve early diagnosis and treatment.

INTRODUCTION
Multiple primary malignant neoplasms (MPMNs) refer to the simultaneous or successive occurrence of ≥ 2 types of primary malignant tumors in a single organ or different organs of the same individual. With the improvement of diagnosis and treatment of malignant neoplasms, the survival of patients has been significantly prolonged. The number of patients with MPMNs is increasing gradually, affecting survival and quality of life[1]. MPMNs can be divided into synchronous and metachronous neoplasms according to the different chronological order of their occurrence. When the interval between two or more malignant neoplasms is ≤ 6 mo, they are synchronous neoplasms, and if the gap is > 6 mo, they are metachronous neoplasms.

CASE PRESENTATION
Chief complaints
A 78-year-old female patient was admitted to hospital after the accidental discovery of a left axillary mass for > 18 mo duration.

History of present illness
Eighteen months prior, the patient accidentally found a peanut-sized mass in her left axilla, accompanied by mild tenderness, without local skin redness, skin depression, nipple discharge or other abnormal manifestations. She had no fever, chills, chest tightness, dyspnea or other symptoms of general discomfort. She had been treated in a local hospital, but the treatment was unknown, and the tumor grew slowly. She came to the outpatient department of our hospital. Mammography showed that the high-density nodular shadow in the left breast was about 10 mm × 7 mm, BI-RADS 4B (a breast imaging reporting and data system). In the left axilla, there was a solid lymph node about 24 cm × 17 cm in size, with clear structure.

History of past illness
The patient had hypertension for > 20 years that was controlled by oral nifedipine. She had diabetes for > 20 years, and blood glucose was controlled by oral metformin.

Personal and family history
The patient’s age of menarche was 14 years and menopause at 56 years. The patient married at 23 years and has two sons and a daughter. Her parents are deceased, and her father died of lung cancer. She had no family history of genetic disease.

Physical examination
Multiple enlarged lymph nodes were palpable in the left axilla and were fused. The largest one was about 4 cm × 2 cm and hard in texture with unclear boundaries. There was no palpable enlarged lymph node in the supraclavicular fossa of the affected side. There was no obvious abnormality in the contralateral mammary gland and axilla.

Laboratory examinations
Laboratory examinations were normal.

Imaging examinations
Color ultrasonography of the breast after admission showed multiple low-echo nodules in the left breast, the largest being about 9 mm × 6 mm, located at 10 o’clock in the left breast, 22 mm from the nipple, with irregular shape and BI-RADS 4A. Multiple lymph nodes in the left axilla were enlarged; the largest one was about 19 mm × 10 mm, with a clear boundary and irregular shape. The left axillary hypoechoic mass was about 73 mm × 40 mm, with a clear boundary and irregular shape (Figure 1). Magnetic resonance imaging of the shoulder joint showed abnormal mass signals in the left latissimus dorsi muscle, with irregular shape, lobulation and uneven internal signals; most of which showed iso-T1 and slightly longer T2 signal changes. The maximum axial cross-section was about 8.1 cm × 4.4 cm, and no obvious abnormal signal changes in the left scapula were observed (Figure 2).

FINAL DIAGNOSIS
Core needle biopsy of the breast and axillary mass was performed, and histopathological examination (Figure 3) showed encapsulated papillary carcinoma of the left breast with micropapillary carcinoma and sarcoma of the left axilla.

TREATMENT
Left mastectomy, sentinel lymph node biopsy of the left axilla and resection of the latissimus dorsi sarcoma were performed. She was treated with letrozole for breast cancer endocrine therapy after surgery. Radiotherapy (50 Gy in 25 fractions) was performed on the left latissimus dorsi muscle remnant 14 d after surgery.

OUTCOME AND FOLLOW-UP
She has received regular clinical follow-up for 1 year after diagnosis, and there was no local recurrence or distant metastasis.

DISCUSSION
Advances in diagnostic technology and development of comprehensive treatment have prolonged the survival time of patients with malignant tumors, and the incidence of MPMNs has been increasing gradually[2]. MPMNs vary according to pathogenic factors, geographic region, race, sex, age and other factors, and the most common sites affected also differ. The main mechanisms of MPMNs include genetic factors, environmental factors (smoking, alcoholism, obesity, etc) and iatrogenic factors (radiotherapy, chemotherapy, etc). It has been found that there is no difference in prognosis between patients with MPMNs and those with only one type of cancer[3,4]. The reasons may be related to the gradual increase of complete resection rate, standardized postoperative management and prolonged survival of patients. However, the prognosis of breast MPMNs was worse than that of breast non-MPMNs, and the prognosis of synchronous MPMNs was worse than that of metachronous MPMNs[5,6]. Many factors, such as age, degree of differentiation, disease stage, distribution of the second primary cancer, time between two cancers and tumor treatment, are related to the prognosis of MPMNs[5,7].
The first case of MPMNs including breast cancer and sarcoma was reported by Warren in 1936[8]. In MPMNs of breast and sarcoma, radiotherapy is considered to be a major causative factor[4,9]. The definition of radio-induced sarcoma proposed by Cahan and Woodard[10] and modified by Arlen et al[11] is characterized by the following: (1) Radiotherapy at least 3 years before the onset of the sarcoma; (2) The disease occurred in previously irradiated tissue; and (3) Different histology compared to a previously irradiated primary tumor. Radiation-induced sarcoma is a rare soft tissue sarcoma occurring in the postoperative radiation area, with an incidence of 0.03%–8.00%[12].
The most common histological type is angiosarcoma. Yap et al[13] reported that angiosarcoma accounted for 56.8% of the sarcomas occurring in the radiotherapy area, followed by malignant fibrous histiocytoma (MFH) (15.9%), fibrosarcoma and chondrosarcoma (6.8%) and leiomyosarcoma (4.5%). Most of the radiation-induced sarcoma reported in the literature has a poor prognosis and high recurrence rate. The mean recurrence time was 12.8 ± 10.6 mo (median 7.5 mo)[14], the 5-year survival rate was 27%–48%, the 5-year disease-free survival rate was 35%, and the mean survival time was 23 mo[15]. In most cases, leiomyosarcoma differs from other breast or chest wall sarcomas in that it is less aggressive and has a better prognosis. It is a slow-growing tumor[13]. Factors associated with poor prognosis include age, positive surgical margins, large highly differentiated tumors and distant metastasis. Therefore, early detection and diagnosis are important to improve the prognosis of radiation-induced sarcoma.
Our patient had synchronous breast cancer and MFH. She had no family history of cancer, poor living habits and no history of radiotherapy. The occurrence of MPMNs might be related to defective gene repair[16], but it has not been confirmed by genetic testing. For patients with MPMNs, whether or not to undergo radical surgery is the key to long-term survival. The treatment principle of MPMNs should be the same as that for single cancers. Radical surgery should be actively performed once diagnosed, as long as there is no contraindication to surgery. Considering the different degrees of malignancy of MPMNs, treatment of potentially life-threatening neoplasms should be given priority. Combined treatments such as radiotherapy and chemotherapy should be adopted to improve prognosis.
In our case, total mastectomy and radical resection of MFH were performed simultaneously. The patient received combined therapy of endocrine and local radiotherapy after surgery, and the therapeutic effect was good. At present, cases of synchronous MPMNs are rare in clinical practice. Since the axilla is the most common site of breast cancer metastasis, MFH of the axilla and synchronous breast cancer are easily misdiagnosed as breast cancer combined with axillary lymph node metastasis. Our patient was diagnosed with breast cancer and axillary soft tissue tumor by preoperative imaging and was pathologically confirmed as breast ductal carcinoma in situ and axillary MFH. Therefore, the possibility of MPMNs should be considered in patients with breast and axillary space-occupying lesions.

CONCLUSION
In clinical work, attention should be paid to MPMNs, not limited to the current diagnosis and analysis, resulting in missed diagnosis and misdiagnosis. For patients whose clinical symptoms cannot be explained by a single tumor, we should consider the possibility of MPMNs and conduct a comprehensive examination to achieve early detection, diagnosis and treatment.
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Figure Legends
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Figure 1 Color ultrasonography of the breast and axilla. A: Low-echo nodules in the left breast (white arrow); B: Mass in the left axilla (orange arrow).
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Figure 2 Magnetic resonance imaging of the shoulder joint. Mass in the left dorsi muscle (white arrow) was observed.
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Figure 3 Histopathological examination. Left breast cancer (white arrow) and left axillary sarcoma (orange arrow). A: Hematoxylin-eosin staining (× 100); B: Hematoxylin-eosin staining (× 40).
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