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Tumor-to-tumor metastasis: an unusual case of breast cancer
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Abstract: Solitary fibrous tumor (SFT) is a rare mesenchymal neoplasm that most commonly involves the

visceral or parietal pleura, but that has also been described arising from virtually all organs. This neoplasm

exhibits rich vascularity, a characteristic it shares with renal cell carcinoma, making these tumors especially

suitable for harboring metastases. We present a case of a 64-year-old woman with history of right breast

cancer treated six years previously and who presents with a left pulmonary SFT containing metastatic

invasive ductal breast carcinoma as well as a synchronous contralateral primary adenocarcinoma of the lung.

The literature on tumor-to-tumor metastasis is then reviewed.
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Introduction

Solitary fibrous tumors (SFTs) are rare mesenchymal
neoplasms that most commonly involve the visceral or
parietal pleura. These tumors account for less than 5%
of all pleural tumors (1). Extrapleural locations have been
described arising from a wide variety of anatomic locations,
including the nasopharynx, bladder, prostate, soft tissue of
the neck, buttock, extremities, and abdominal wall (2). We
present an unusual case of a tumor-to-tumor metastasis
involving breast cancer as the donor to a SFT recipient
diagnosed six years after definitive treatment of the primary
breast cancer.

Case report

The patient is a 64-year-old woman who was diagnosed with
her third primary cancer over an 8-year period. In 2004, she
was diagnosed with diffuse large B-cell lymphoma of the
thyroid gland, for which she received four cycles of rituximab
(Rituxan®, Genentech, San Francisco, CA, USA) and CHOP
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[cyclophosphamide (Cytoxan®, Bristol-Myers-Squibb,
Princeton, NJ, USA), hydroxyl-daunorubicin (Adriamycin®,
Pfizer, New York, NY, USA), vincristine (Oncovin®, Eli
Lilly, Indianapolis, IN, USA), prednisone] chemotherapy,
followed by radiation including upper mantle, as well as the
thyroid grand. In 2006, she developed a right axillary mass,
which on further workup was consistent with a primary
right breast cancer. She received neoadjuvant chemotherapy
consisting of three cycles of doxorubicin (Adriamycin®)
and cyclophosphamide, followed by right modified radical
mastectomy and a prophylactic left mastectomy. Final
pathology demonstrated residual invasive ductal carcinoma,
Nottingham Grade I, estrogen-receptor (ER)-positive,
progesterone-receptor (PR)-positive, HER2/neu-negative,
with 9 out of 11 lymph nodes positive for metastatic disease,
T1cN2aMO (stage IITA) (Figure 1). Postoperatively, she
received 12 cycles of paclitaxel (Taxol®, Bristol-Myers-
Squibb) as adjuvant chemotherapy and 5 years of hormonal
therapy with letrozole (Femara®, Novartis Oncology, East
Hanover, NJ, USA).

In 2012, she presented to thoracic surgery clinic
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Figure 1 Tumor histology of prior invasive ductal breast carcinoma.
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Figure 2 CT scan coronal image showing synchronous right upper

lobe primary lung cancer (black arrow) and left lower lobe SFT
containing focus of metastatic breast cancer (white arrow). SFT,

solitary fibrous tumor.
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with shortness of breath and a non-productive cough.
Computerized tomography (CT) scan of the thorax
revealed bilateral pulmonary lesions (Figure 2). In the right
lung apex was a 2.2 cm x 1.1 cm x 1.6 cm spiculated mass,
with adjacent scarring and pleural thickening. Morphologic
characteristics were concerning for a primary bronchogenic
neoplasm. In the postero-medial left lung base was a
3-cm mass adjacent to the left hemidiaphragm and left
paravertebral gutter.

A positron-emission tomography (PET)-CT scan
showed hypermetabolic activity in the spiculated right
upper lung lesion, with a maximum standardized uptake
value (maxSUV) of 7.6 (Figure 3). There was slightly
increased activity in a pre-carinal lymph node. The left
lower lobe lesion was not fluoro-deoxy-glucose (FDG)-avid.
Transthoracic core-needle biopsy of the left lung mass was
non-diagnostic.

The patient underwent video-assisted thoracoscopic
left lower lobe wedge resection, immediately followed by
robotic-assisted video-thoracoscopic right upper lobectomy
with mediastinal lymph node dissection. Total operative
(skin-to-skin) time was 267 min; estimated blood loss was
500 mL. She had no postoperative complications. The
left chest tube was removed on postoperative day (POD)
#1; the right chest tube was removed on POD#4. She was
discharged home on POD#4.

Final pathology revealed a 1.4 cm x 1.3 cm x 0.8 cm
right upper lobe moderately-differentiated adenocarcinoma
with peripheral bronchioloalveolar pattern, T1aNOMO,
stage 1A (negative resection margins) (Figure 4).
Immunohistochemical stains displayed tumor cells positive
for thyroid transcription factor-1 (T'TF-1), supporting lung
origin for the adenocarcinoma. Pathology review described

Figure 3 PET-CT scan axial fusion images showing FDG-avid right upper lobe lung cancer (black arrow) and PET-negative left lower lobe

SFT containing focus of metastatic breast cancer (white arrow). SF'T, solitary fibrous tumor.
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Figure 4 Tumor histology of right upper lobe invasive moderately-

differentiated adenocarcinoma, acinar predominant.

the left lung lesion as a4 cm x 3.5 cm x 1.8 cm pedunculated
pleural cystic structure with mural nodules of SFT admixed
with foci of metastatic invasive ductal breast carcinoma,
ER/PR-positive, extending to within 0.5 mm of the SFT
surface and present within vessels of the pseudocapsule.
Wedge resection margins were free of tumor. Breast tumor
morphology reveals tubules, solid nests/tubules and a
single cell lobular pattern. An immunohistochemical stain
for STATG reveals diffuse nuclear positivity in the spindle
cells, and absence of staining in adjacent breast carcinoma
confirming the diagnosis of SFT (Figure 5A-C). Breast
tumor epithelial cells reveal nuclear positivity for GATA-
3 and membranous staining for e-cadherin in all patterns
(Figure 5D,E). The resected primary breast mass is not
available to examine for these patterns, but stains confirm
metastatic breast carcinoma.

The patient has been on long-term systemic hormonal
therapy with exemestane (Aromasin®, Pfizer) and fulvestrant
(Faslodex®, AstraZeneca, Wilmington, DE, USA) monthly

injections and is currently with no evidence of disease.

Discussion

This case report presents a breast cancer 6-year survivor
who was found to have a SFT harboring metastatic breast
cancer. We compare our case with the five other cases
of tumor-to-tumor metastasis to a SFT described in the
literature (3-7) (Table 1).

Tumor-to-tumor metastasis is an unusual phenomenon.
According to Campbell ez 4/., tumor-to-tumor metastasis
must meet the following criteria: (I) more than one primary
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tumor must exist; (II) the recipient tumor is a true benign
or malignant neoplasm; (III) the metastatic neoplasm is a
true metastasis with established growth in the host tumor,
not the result of contiguous growth or embolization of
tumor cells; and (IV) tumors which have metastasized to the
lymphatic system, where lymphoreticular malignant tumors
already exist, are excluded (8).

Renal cell carcinoma is the most common recipient for
tumor-to-tumor metastasis, followed by breast cancer (9).
A SFT is an extraordinarily rare recipient for tumor-to-
tumor metastasis that has now been described in six cases,
including the present case. Macroscopically, a SET appears
as a firm, smooth, lobulated mass surrounded by a vascular
rich capsule. They are characterized microscopically by
an erratic organization of spindle cells intertwining with
connective tissue, referred as a “patternless pattern”. By
definition, SFT are vimentin-positive, keratin-negative,
with CD34/bcl-2 expression (10). STATG6 expression is
diagnostic. SFTs can potentially arise from either intra-
or extrathoracic sources. However, SF'T most frequently
arises from intrathoracic sources. This distribution was also
seen in our literature review of tumor-to-tumor metastatic
to SFT: four of the six cases were intrathoracic, one
intraabdominal, and one from soft tissue of the thigh.

SETs exhibit rich vascularity, similar to renal cell
carcinoma, making them especially suitable for harboring
metastasis. Breast cancer was the most common metastatic
donor to a SFT in our review of literature. Four of the six
cases involved synchronous donor cancer lesions. The other
two cases, including the present case, had metachronous
primary and metastatic cancers, with 3 and 6 years between
diagnoses, respectively. Interestingly, even though the
primary breast cancer was diagnosed six years before
the SFT in this case, this patient also had a contralateral
primary pulmonary adenocarcinoma synchronous with the
breast metastasis in the SE'T. The phenomenon may become
more frequent because of the improving prognosis and
survival of patients with primary malignancies, including
breast cancer patients such as that in the present case (11).

PET scan has a reported average sensitivity and
specificity of 96% and 77%, respectively, for detecting
breast cancer metastatic lesions. Limitations of FDG-PET
in breast cancer patients include the relatively low detection
rate of bone metastases and the relatively high rate of false-
positive results (12). However, our case had a PET-negative
breast metastatic lesion, and, by patient report, the primary
breast cancer was also PET-negative. Aggressive workup
and subsequent resection of a PET-negative, core-needle
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Figure 5 Tumor histology. (A) Pleural SFT with bland, cellular spindle cells, dense stromal collagen and branching vessels; (B) infiltrating
breast cancer (tubule-predominant) infiltrating background SFT spindle cells and stroma; (C) STATS, diffuse positive spindle cells and
negative tubules; metastatic breast carcinoma with positive nuclear GATA-3 stain (D) and epithelial cells with positive membranous e-cadherin

stain (E). SFT, solitary fibrous tumor.

Table 1 Cases of tumor-to-tumor metastasis to a solitary fibrous tumor recipient

Publication Donor Recipient Relationship
Petraki et al., 2003 (3) Bladder carcinoma SFT-pleura Synchronous

Chen et al., 2004 (4) Lung carcinoma SFT-thigh Synchronous
Gonullu et al., 2010 (5) Breast carcinoma SFT-pleura Synchronous

Sen et al., 2010 (6) Breast carcinoma SFT-mesentery Metachronous
Kragel et al., 2011 (7) Renal cell carcinoma SFT-pleura Synchronous

Our case report Breast carcinoma SFT-pleura Metachronous

SFT, solitary fibrous tumor.
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biopsy-negative lung mass helped to provide the adequate
treatment for this patient.

Therapeutic advances in breast cancer have increased
the survival rate of breast cancer patients. Therefore, breast
cancer survivors face an increased risk for developing a
second primary cancer. Lung cancer represents 5% of these
second primary cancers (13). Diagnosis of breast cancer
before 50 years of age and a history of radiation therapy
exposure are two risk factors for a breast cancer patient to
develop a second primary cancer in the lung. Our patient
had history of radiation therapy due to her lymphoma.

Our case report discusses the rare entity of tumor-
to-tumor metastasis, especially into a SFT as recipient.
Our case report also emphasizes that PET imaging is not
necessarily helpful in the routine surveillance of breast
cancer patients and that continued work-up of a lung
abnormality that is suspicious for malignancy based on
clinical history and imaging is needed despite a negative
PET scan and non-diagnostic core needle biopsy.
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