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      Abbreviations

      


      HER2: Human Epithelial Growth Factor Receptor Type 2; MBC: Male Breast Cancer; CT: Computer Tomography; FDG-PET: Fluorodeoxyglucose-Positron Emission Tomography; CEA: Carcinoembryonic Antigen; CA15-3: Cancer Antigen 15-3; ER: Estrogen Receptor; PgR: Progesterone Receptor; CK: Cytokeratin; GATA3: GATA Binding Protein 3; TTF-1: Thyroid Transcription Factor 1; GFDFP-15: Gross Cystic Disease RuidProtein‐15; BRCA: Breast Cancer Susceptibility Gene; PARP: Poly ADP-ribose Polymerase


      Introduction

      


      Male breast cancer is rare, accounting for approximately 0.5-1.0% of all cases and is often a hormone-dependent luminal type. The percentage of hormone-negative, human epidermal growth factor receptor 2 (HER2)-positive breast cancer cases is very small in male patients (0.6-1.2%), and the prognosis is generally poor [1-4]. We report a case of advanced hormone-negative, HER2-positive breast cancer with multiple lymph node metastases of poorly-differentiated adenocarcinoma; thus, it was difficult to identify the primary lesion.


      Case Report

      


      A 67-year-old man working in Southeast Asia presented for evaluation. The patient had visited a different hospital with general malaise and rapid weight loss. CT and MRI showed a giant mediastinal tumor and enlarged lymph nodes in the neck and thoracic cavity. The patient returned to Japan and visited our hospital. He was 165 cm in height and weighed 51 kg. Edema of the upper body, including swelling of the neck was observed, and subcutaneous thickening and mass formation were observed in the left chest. Blood testing revealed a mild increase in sIL-2R to 1044 and CA15-3 to 103; the tumor markers showed no abnormalities. Computed tomography (CT) showed enlargement of the bilateral supraclavicular, mediastinal, hilar, left axillary, abdominal para-aortic, and iliac lymph nodes. The largest lesion seen was a 60-mm tumor located in the anterior mediastinum with stenosis of the superior vena cava, suggesting malignant lymphoma (Figure1). Positron-emission tomography showed similar findings to those observed using CT but also revealed faint uptake with a high standardized uptake value under the skin of the precordial region (Figure 2).


      Based on the results of cervical lymph node biopsy, poorly-differentiated adenocarcinoma was diagnosed. Because it was difficult to identify the primary lesion, we performed biopsy of the subcutaneous thickening and mass formation on the left side of the chest. The patient was subsequently diagnosed with low-grade adenocarcinoma, similar to the initial diagnosis gleaned from the cervical lymph node biopsy. Immunostaining suggested the following: ER (-) PgR (-) HER2 (3+) (Figure 3), positive for CK7, slightly positive for GATA3 (Figure 4), negative for CK 20 and TTF-1, and negative for mammaglobin and GCDFP-15. HER2 was diagnosed as positive using the FISH test. Based on the clinical findings, the patient was finally diagnosed with T4N3M1 stage IV advanced breast cancer and scheduled the initiation of anticancer drug + anti-HER2 therapy. However, his general physical condition rapidly deteriorated, and he developed cachexia, ultimately passing away without receiving treatment 1 month after the diagnosis was made.


      Discussion

      


      Male breast cancer is rare, accounting for 0.5-1.0% of all breast cancer cases and is reportedly a hormone-dependent luminal type in many cases. The proportion of HER2 type with hormone-negative, HER2-positive MBC, as we presented herein, is as low as 0.6-1.2% among the rare MBC. It is sometimes detected in patients with advanced recurrent breast cancer, and their prognosis is often poor [1-4]. At our hospital, among 3,194 patients with breast cancer under treatment between 2000 and 2018, there were 14 (0.44%) cases of MBC. Of these male patients, 12 patients were hormone-dependent (ER and/or PgR positive) and HER2-negative. A total of 10 patients are still alive after 5-years of hormone therapy only (tamoxifen), and two patients (one with stage IIIb and the other with stage IV cancer at the initial visit) died after 1-year and 8 months and 5-years and 8 months, respectively. One patient was diagnosed with hormone-negative, HER2-positive breast cancer after visiting our hospital with the chief complaints of extensive progression of right precordial mass and lymphoedema of the upper limbs due to multiple enlarged LN. A partial remission has been maintained with anticancer drugs and anti-HER2 therapy, and treatment is still ongoing. Together with the present case, we had an impression that HER 2 type MBC was detected in the advanced state.


      We encountered a case of poorly-differentiated adenocarcinoma whose primary lesion was identified with difficulty. In addition to conducting differential diagnosis by cytokeratin staining means such as CD7/20, it has been reported that GATA3 staining is useful in metastatic breast cancer and ER-negative breast cancer because it shows a higher positive rate than traditional breast cancer markers such as mammaglobin and GCDFP-15 [5,6]. This patient was positive for CK7 and negative for CK20 as well as negative for both GCDFP-15 and mammaglobin. Therefore, GATA3 positivity was used as an auxiliary diagnosis. GATA3 results are considered to be positive in approximately 8% of lung adenocarcinoma cases in addition to in breast cancer and urothelial carcinoma [7]. Although it was difficult to make a diagnosis in this case, the treatment plan for breast cancer was considered appropriate based on the biopsy site and pathological diagnosis.


      Furthermore, genetic breast cancer accounts for 5-10% of breast cancer, and the proportion of BRCA mutation-positivity is reportedly higher in MBC than in female breast cancer [8,9]. BRCA mutation-positive patients are generally HER2 negative. It is believed that both HER2 loci are missing because they are close to the BRCA-1 gene. Unlike anticancer drugs, PARP inhibitors [10], which can be currently used for patients with BRCA mutation-positive advanced cases, are relatively easy to use even in poor general condition. If there are not many alternative drugs to be used like in the present case, BRCA mutation testing could have been an option for us to consider their use. In addition, in the future, exploration of treatment with gene panel tests [11] will be included as one of the study items.


      Conclusion

      


      HER2-positive breast cancer with multiple lymph node metastases of poorly-differentiated adenocarcinoma; thus, it was difficult to identify the primary lesion. GATA3 immunostaining is useful for diagnosing difficult breast cancer.
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        Figure 1: Chest CT shows mediastinal lymphadenopathy (arrow). View Figure 1

      


      
        Figure 2: FDG-PET shows neck and mediastinal lymph nodes (arrows). View Figure 2

      


      
        Figure 3: Immunohistochemical staining findings a) Hematoxylin-Eosin staining finding; b) Estrogen receptor staining finding; c) Progesterone receptor staining finding; d) Human Epithelial growth factor Receptor type 2 staining finding. View Figure 3

      


      
        Figure 4: Immunohistochemical staining finding a) Hematoxylin-Eosin Stain staining finding; b) Cytokeratin 7 staining finding; c) Cytokeratin 20 staining finding; d) GATA binding protein 3 staining finding. View Figure 4
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