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RETRACTED: Case report: A rare
case of tumor-to-tumor
metastasis: metastatic lobular
breast carcinoma to clear cell
renal cell carcinoma
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Tumor-to-tumor metastasis is a rare phenomenon. Although renal cell
carcinoma is the most common recipient tumor, metastatic lobular breast
carcinoma to clear cell renal cell carcinoma is even rarer, with only one case
reported to date. We present a 66-year-old female patient with an invasive
lobular carcinoma history who was admitted to the hospital with a right renal
mass. The patient received partial nephrectomy. The final established diagnosis
is lobular breast carcinoma metastasizing to clear cell renal cell carcinoma
(ccRCCQ). Thus, although rare, the simultaneous or consecutive find of a renal
mass in follow-up should be carefully evaluated, especially in high-risk patients,
including women with an advanced breast cancer history, as in this scenario.
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Background

Tumor-to-tumor metastasis (TTM), usually defined as one malignant tumor
metastasizing to another unrelated primary tumor, is a rare phenomenon. It was first
described in 1902 by Berent, and no more than 200 cases have been reported in the
literature within the last few decades [1-3]. The most common malignant recipient tumor
was renal cell carcinoma (RCC, 38.8%), and the most common donor tumor was lung
cancer (55.8%) [4]. To the best of our knowledge, no more than 10 cases of breast cancer
metastasis to an RCC have been reported, among which only one case documented
lobular breast carcinoma metastasis [5].

We reported a rare case of primary advanced stage invasive lobular carcinoma
metastasis to renal clear cell carcinoma after surgery followed by adjuvant hormonal
therapy, and a detailed pathological examination was performed.
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FIGURE 1

Hematoxylin and eosin stained (H&E) sections of the clear renal cell carcinoma with metastatic infiltrating lobular breast carcinoma. Clusters of
breast cancer cells are embedded within ccRCC [(A): bar = 400 pm; (B): bar = 200 uml.

FIGURE 2

Immunohistochemical staining of panel for ccRCC and panel for lobular breast carcinoma. (A—C) representative ccRCC markers: CA IX, CD10,
and PAX8; (D-F) representative lobular breast carcinoma markers: ER, HER2 and E-cadherin. Bar = 400 pm.

Case presentation

A 66-year-old woman was admitted to the hospital with a
past medical history of advanced invasive lobular carcinoma of
the left breast diagnosed 3 years prior. In 2018, the patient was
initially diagnosed with invasive lobular carcinoma via biopsy
(ER 90%-+; PR -; HER2 2+; FISH test: HER2-negative). Then
neoadjuvant chemotherapy was administered, followed by
modified radical mastectomy. Lymph node metastases were
found (29/29). After surgery, several cycles of radiotherapy/
adjuvant  therapy administered.

were Computerized

tomography (CT) scan was performed regularly as part of her
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follow-up. At this time, CT examination revealed a dense well-
circumscribed solid nodule, measuring 2.1 cm x 1.9 cm. For
further the
magnetic resonance imaging (MRI). A 24cm x 23cm X

examination, patient underwent enhanced
1.9 cm lesion was observed in the middle of the right kidney,
displaying varying degrees and extents of T2 hyperintensity. The
patient underwent partial nephrectomy.

Grossly, the tumor measured 2.0 cm in greatest dimension
and had a yellowish and brown-tan appearance. Microscopic
examination revealed two distinct but intermingled populations
of cells. The neoplastic cells of the first lesion demonstrated

typical clear cell renal cell carcinoma (ccRCC) pattern, showing
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FIGURE 3
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Immunohistochemical staining of GCDFP15 (B) with corresponding H&E section (A), confirming lesions originated of breast. Bar = 400 um.

clear cytoplasm with round nuclei and inconspicuous nucleoli
(WHO/ISUP grade 1) (Figure 1). Immunohistochemical stains
confirmed this neoplasm as ccRCC: it was positive for CA IX,
CD10, PAXS8, PAX2, and Vimentin; negative for CD117,
CK7 and breast carcinoma markers (Figure 2).

Metastatic invasive lobular carcinoma of the breast was observed
within the ccRCC (Figure 1), forming nests or clusters of small cells,
which exhibited diffuse growth pattern that invaded a “pool” of clear
cells. The neoplastic cells exhibited basophilic cytoplasm, with round
or ovoid nuclei exhibiting moderate nuclear pleomorphism.
Lymphovascular invasion and nerve invasion were also detected.
Several breast lobular carcinoma markers were positive: ER (80%+),
HER?2 (1+) (Figure 2), and GCDFP15(1+) (Figure 3) while renal cell
carcinoma markers were negative, indicating the exclusion of
ccRCC. of of
immunohistochemical staining further confirmed the tumor

phenotype.
No further treatment was administered after surgery in our

Loss expression E-cadherin  on

case. The recent follow-up indicates the patient is still alive,
which is 57 months after diagnosis of her primary disease and
7 months following the development of breast secondaries.

Discussion and conclusion

The presence of two synchronous cancers in one patient
remains fairly uncommon. The criteria for diagnosis of tumor-
to-tumor metastasis was originally described in 1968 [6] and was
further modified, especially addressing the importance of the
metastatic tumor epicenter considering true tumor-in-tumor [7,
8]. First, the recipient tumor and the donor tumor must be two
different tumors, and both must be true neoplasms. Second, if
tumors metastasize to the lymphatic system with a primary
lymphatic malignancy, then in such situations it cannot be
defined as tumor-to-tumor metastasis. Third, the evidence of the
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primary carcinoma must be solid. Fourth, the primary and
metastatic tumors must be compatible, as proven by morphology
and immunohistochemical staining. Last, the metastatic lesions
must be at least partially enclosed by a rim of histologically
distinct host tumor tissue. Examining all the above criteria, the
case we reported can be diagnosed as a true tumor-to-tumor
metastasis.

Prior to our case, very few reports of breast cancer metastasizing
to renal cell carcinoma have been documented. In 2005, one case
reported that a 62-year-old white woman with an infiltrating ductal
carcinoma history developed clear cell renal cell carcinoma (RCC)
(stage T1aNOMO), which involved multiple foci of metastatic breast
carcinoma 2 years after mastectomy [2]. Another case report
described a 43-year-old female diagnosed with an invasive duct
carcinoma (T2NOMO), who received a modified radical mastectomy
in 2010. Four years after mastectomy, ccRCC with a small distinct
focus of breast carcinoma was detected. Considering the imaging,
medical history, and histology, a final diagnosis of duct breast
carcinoma metastasizing to RCC was established [9]. During the
process of establishing the final diagnosis, in addition to imaging and
medical history, unique morphology of breast cancer, which is
usually significantly different from RCC, is the key for right
diagnosis. A panel of immunohistochemical staining markers
including RCC markers CA IX, CD10, PAX8, PAX2, CDl117,
CK7 and breast cancer markers ER, PR, GCDFP15 would
facilitate histopathological differential diagnosis.

Metastatic lobular breast carcinoma to clear cell renal cell
carcinoma is even rarer. To the best of our knowledge, in all the
English literature we searched, only one similar case was published
recently [5]. In that case, a 57-year-old woman with a past medical
history of stage IIA (pT2 NO MO) multifocal infiltrating lobular
carcinoma was diagnosed with metastatic infiltrating lobular
carcinoma involving clear cell renal cell carcinoma 11 years after
the initial diagnosis. The patient remained on fulvestrant and
Palbociclib and the disease was stable.
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Although still not clear, several proposed mechanisms may
partially explain the tumor-to-tumor metastasis. It is rare that
breast cancer metastasizes to the kidneys, but RCC is still found
in up to 65% of tumor-to-tumor metastasis cases. Several theories
contribute to such predisposition: 1) high content of glycogen
and lipid rich cells; 2) lower immune competence of RCC and 3)
a well-preserved stroma [2, 10, 11]. All these factors are
consistent with the “seed and soil” theory first described by
Sir Steven Paget in 1889 and the “mechanical” theory suggested
by Ewing in 1928 [12, 13]. In our case, massive lymph node
metastases also suggest more chances of “seeding.”

In conclusion, although a rare event, tumor-to-tumor
metastasis should be considered with careful assessment and
adequate histology examination, especially in advanced stage
Supporting of
immunohistochemical staining will also facilitate diagnosis

cancer. evidence sufficient

and differential diagnosis.
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