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Case report 

Nephrons crawled to Breast: An interesting case report.

Abstract
In India, the most common leading site for cancer in women is breast followed by cervix1. Globally, kidney accounts for 2% of all neoplasms and extramammary malignancies metastasizing to breast is extremely rare (0.5-2%)2. Metastatic renal cell carcinoma to the breast presenting as a breast primary is a rare entity and a very few sporadic cases are mentioned in the literature3. In this article, a 70-year-old lady presented with right breast lump of short duration (2 weeks). A core needle biopsy was reported as invasive breast carcinoma, Nottingham grade 2. Radiological investigations were carried out for staging purpose and revealed a large exophytic mass involving the right kidney. Case was discussed at Multidisciplinary meet and was diagnosed as dual primary a surgical treatment was proposed.  She underwent a lumpectomy with Sentinel node biopsy and nephrectomy. The histopathological examination proved that the breast lump was a metastatic renal cell carcinoma.
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Introduction
Kidney cancer accounts for approximately 5% of cancer incidence worldwide, with higher incidence and mortality rates in men. This difference can be explained by genetics, sex hormones, and modifiable risk factors such as uncontrolled hypertension, alcohol, and obesity4. The most common type of kidney cancer in the cortex is renal cell carcinoma (RCC), accounting for approximately 2% of adult malignancies5 and encompassing 80-85% of all renal neoplasms, predominantly the clear cell RCC subtype (75–85%). Other RCC subtypes include papillary, chromophobe, oncocytoma, and other6. About thirty percent of the patients diagnosed with renal cell carcinoma have metastasis at the time of diagnosis5. The most common metastasis in renal cell carcinoma occurs in the lungs, followed by the involvement of the bones, liver, lymph nodes, adrenal glands, and brain 7. Breast metastasis from extra-mammary primary tumors is extremely rare and ranges from 0.5% to 2%. Melanoma, lymphoma, and leukemia are the most common primary tumors with metastasis to the breast 8.Breast metastases from RCC can occur in both synchronous (at same time of primary cancer diagnosis) and metachronous (metastases appear later in the disease course) patterns with correspondence to the primary tumor 9,10. Metastases in the breast from RCC are extremely rare, with only a few sporadic cases reported in the literature11.Overall, 25 such cases have been reported in the literature: 11 cases presented with breast metastasis as the initial sign of the disease and 14 (two were bilateral) as metachronous lesions 12. We present a rare case of primary RCC with a synchronous breast lump, presented as breast lump, operated as two primaries owing to the core biopsy report of the breast lump.

Case presentation 
A 70-year-old lady presented to the breast clinic with a history of palpable right breast lump for 2 weeks. On physical examination, a painless lump (approximate 2cm in size) firm to hard in consistency, located in the lower outer quadrant of right breast. It did not show any signs of fixation to the overlying skin or the underlying muscle. She had a past medical history of hypertension and insulin dependent diabetes mellitus.
Mammography revealed a 1.8 x 1.8 x 1.3 cm solitary mass in the right upper outer quadrant. A core needle biopsy of the lump was performed and interpreted as invasive breast carcinoma, Nottingham grade 2. The patient was referred to our hospital for further management. A staging PET-CT was performed prior to the surgery. PET-CT examination revealed a low grade FDG avid heterogeneously enhancing soft tissue mass in the lower outer quadrant of right breast. A low grade FDG avid partly enhancing large exophytic soft tissue mass measuring 7.5 x 7.3 x 7.1 cm, involving the mid and lower pole of the right kidney. Patient underwent right breast conversation surgery with sentinel lymph node biopsy and a robot assisted right radical nephrectomy.
Gross examination of the excised right breast lump showed a grey white firm fairly circumscribed lobulated tumor measuring 22x18x18mm. The closest margin (base) was 2mm away. Two sentinel nodes dissected were negative for metastasis. Received a specimen of right radical nephrectomy measuring 19.5x13.5x9.5cm. Externally it was covered by smooth and unremarkable perinephric fat. On cut section, the kidney measured 11.5x8.5x5.5cm. A well circumscribed, grey yellow lobulated and variegated exophytic tumor is identified measuring 7x7x5.8cm, involving the mid and lower pole of the kidney. Focal areas of hemorrhage and necrosis were seen. The tumor did not invade the renal sinus fat or the pelvicalyceal system. The tumor invaded the renal capsule and into the perinephric fat. The renal vein was free of tumor thrombus. The renal vessels and the ureteric cut margins were free of tumor.
The breast tumor studied on paraffin showed nested and alveolar growth pattern of tumor cells surrounded by a network of arborizing thin-walled vessels (Figure 1A). Individual tumor cells were polygonal to round with distinct cell membranes, central round nucleus and distinct nucleolus visible on 100x with abundant clear cytoplasm (Figure 2A).
The kidney showed a Conventional clear cell renal cell carcinoma, ISUP nuclear grade 3 of the right kidney (Figure 1B and 2B). Tumor necrosis was seen, amounting to about 30-35% of the volume. Sarcomatoid and rhabdoid areas were not seen. The segmental branches of renal vein showed tumor emboli. Lymphovascular emboli were identified. The tumor breaches through the renal capsule to invade into the perinephric adipose tissue. No renal vein thrombus identified. 
Immunohistochemistry was performed on the breast tumor. The tumor cells expressed Ck7 (Figure 3A), pax-8, vimentin (Figure 3B) and CA-IX (Figure 3C) diffusely. Negative for Gata-3(Figure 3D), E-cadherin, GCDFP-15, Melan-A, HMB-45, TTF1, Napsin-A, Synaptophysin, ER and breast myoepithelial markers. The adjacent benign breast ducts expressed Gata-3, E-Cadherin and showed retained expression of myoepithelial markers. Hence, it was concluded that the breast tumor was a solitary synchronous metastasis from a renal cell carcinoma of the right kidney.
Discussion
RCC is a urological carcinoma that accounts for 3% of all adult malignancies13. RCC metastases to the breast have been rarely reported. Recently in 2014, Falco et al., has reported a case of breast metastasis from renal primary 14. According to Gravis et al., metastatic RCC to the breast was observed in only two patients among a total of 558 metastatic RCC patients15.
The most common sources of breast metastasis reported in the literature are lymphoma, leukemia and melanoma. Other uncommon sources include carcinomas of the ovary, stomach and lung. According to Sung Hee Mun, metastasis to the breast may rarely occur from hypernephromas, carcinoid tumors, and other rare malignancies as carcinomas of the liver, endometrium, tonsil, pancreas, perineum, pleura, bladder and cervix16.
Clinically, metastatic lesions in the breast present as painless swellings with rapid growth. Unlike primary tumours, the skin is not involved and the axillary node involvement is variable. Mammogram shows well-circumscribed lesions, which lack microcalcifications 17. This finding of mammography closely mimics a breast primary.
The interval from diagnosis of a primary tumor to the detection of breast metastases varies from a few months to years. RCC recurrence occurs either in a synchronous or in a metachronous manner. Vassalli et al. reported that in 14 cases, breast masses were found 1–18 years following nephrectomy for RCC. In 7 cases, the initial signs of metastatic disease of metastatic RCC to the breast were present at the time of nephrectomy3. Our case had short history (2 weeks) of breast lump.
Thyavihally et al discussed 3 years and 5 years post metastatic lesion resection survival in RCC with metachronous solitary metastasis, which was found to be 58% and 35%, respectively. However, synchronous metastasis had a 3-year survival of only <20%18.
It is well known that patients with metastatic RCC have poor prognosis and a high relapse rate within 6 months, our patient continues to have no other evidence of metastasis on follow up scans post 1year following surgery. Hence favoring a surgical resection alone in patients with solitary metastasis to breast and a close follow up. This supports the evidence to favor surgical resection in oligometastatic RCC to the bones and lungs 19.
Stereotactic ablative radiotherapy (thermal ablation in particular) is currently the most studied treatment option for patients who are at high risk for surgical operations. Stereotactic ablative radiotherapy is approved for localized RCC and has been shown to have favorable outcomes when compared with other modality of radiotherapy 20. Stereotactic ablative radiotherapy is currently under investigation for metastatic RCC treatment 21.
Conclusion
Breast metastasis from RCC is very rare. We report a case of synchronous metastasis of RCC to breast presenting as a primary mass, rarest form of presentation. The mammography showed a solitary mass in the upper outer quadrant similar to a primary lesion of breast. The core biopsy was reported as invasive duct carcinoma, grade 2. A staging PET CT prior to surgery revealed a mass in the right kidney. She underwent for the radical surgeries as two primaries. The histopathological examination and the immunohistochemistry proved the breast mass as a metastasis from a kidney primary. This case is masquerasding as two primaries and the clinical suspicion along with imaging, histopathological examination and immunohistochemistry are important to diagnose the case. 
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Figures
Figure 1A: Lobulated appearance of breast tumor with rich vascularity (H and E stain, 4x).
Figure 1B: Conventional clear cell carcinoma of the right kidney (H and E stain, 4x).[image: C:\Users\histo\Downloads\pic 1.jpg]













Figure 2A: Tumor cells in breast arranged in nested pattern showing abundant clear cytoplasm separated by arborizing thin walled vessels (H and E stain, 10x).
Figure 2B: Tumor cells of kindey arranged in nests and sheets showing abundant clear cytoplasm and prominent nucleoli, separated by arborizing thin walled vessels (H and E stain, 10x).
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Figure 3A: The tumor cells of the breast express CK7 diffusely (H and E stain, 4x).
Figure 3B: The tumor cells of the breast express vimentin diffusely, however the benign breast ducts in the right upper corner are negative (H and E stain, 4x).
Figure 3C: The tumor cells of the breast express CA-IX diffusely, however the benign breast ducts in the right upper corner are negative (H and E stain, 4x).
Figure 3D: The tumor cells of the breast are negative for GATA-3, however the benign breast ducts in the left lower corner are positive (H and E stain, 4x).
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Legends for figures:
Figure 1A: Lobulated appearance of breast tumor with rich vascularity (H and E stain, 4x).
Figure 1B: Conventional clear cell carcinoma of the right kidney (H and E stain, 4x).
Figure 2A: Tumor cells in breast arranged in nested pattern showing abundant clear cytoplasm separated by arborizing thin walled vessels (H and E stain, 10x).
Figure 2B: Tumor cells of kindey arranged in nests and sheets showing abundant clear cytoplasm and prominent nucleoli, separated by arborizing thin walled vessels (H and E stain, 10x).
Figure 3A: The tumor cells of the breast express CK7 diffusely (H and E stain, 4x).
Figure 3B: The tumor cells of the breast express vimentin diffusely, however the benign breast ducts in the right upper corner are negative (H and E stain, 4x).
Figure 3C: The tumor cells of the breast express CA-IX diffusely, however the benign breast ducts in the right upper corner are negative (H and E stain, 4x).
Figure 3D: The tumor cells of the breast are negative for GATA-3, however the benign breast ducts in the left lower corner are positive (H and E stain, 4x).
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