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Abstract
Background: Tumor-to-tumor metastasis is an extremely rare but interesting phenomenon. Prostatic
cancer metastasizing to malignant solitary fibrous tumor (SFT) of the lung has not been previously
reported.
Case Presentation: In this report, we describe the case of a 60-year-old man presenting a large solitary
neoplasm in the left lung on computed tomography. Pathology after left lung wedge resection indicated
two different cancerous cell components: SFT cells with malignant potential and prostatic cancer cells.
The heterogeneous cells of prostatic origin were confirmed by using evidence from fine needle aspiration
and pathology after radical prostatectomy.
Conclusions: We report the first tumor-to-tumor metastasis of prostatic cancer to lung malignant SFT.

Background
Tumor-to-tumor metastasis is an extremely rare but interesting phenomenon. Since first described by B.
M. Fried in 1930 [1], fewer than 200 cases have been reported in the literature. Solitary fibrous tumor
(SFT) is an extraordinarily rare recipient for tumor-to-tumor metastasis. So far, there are only nine
recipients of SFT described in the literature [2–10]. The most common metastatic donor to an SFT is
breast cancer, while prostatic carcinoma acting as a donor tumor has not been previously reported. Here,
we report the first case of lung malignant SFT acting as the recipient of a donor prostatic carcinoma.

Case Presentation
A 60-year-old man was admitted into our hospital presenting with symptoms of persistent dry cough and
recurring chest tightness. Computed tomography (CT) revealed a large mass in the left lung measuring 9
× 8 × 8 cm3 (Fig. 1A), highly suspicious for malignancy. The patient then underwent surgery consisting of
video-assisted thoracoscopic left lower lobe wedge resection and mediastinal lymph node dissection on
the basis of malignancy in intraoperative frozen sections.
Postoperative routine pathologic examination led to a diagnosis of malignant SFT. Macroscopically, the
excised specimen revealed a lobulated, dense rubbery mass measuring 9 × 8 × 8 cm3, tannish-white in
color and firm in consistency. Microscopically, a cellular mesenchymal neoplasm was composed of
round, ovoid to spindle cells with a patternless architecture. The lesion contained “staghorn” vessels and
a hyalinized stroma, particularly in perivascular regions (Fig. 1B). A subset of tumor cells exhibited
pleomorphism, hypercellularity, nuclear atypia (Fig. 1C), mitotic figures (> 4 mitoses/10 high-power fields),
and areas of necrosis (Fig. 1D), which indicated the neoplasm had malignant potential.
Immunohistochemical staining of the tumor cells revealed positivity for vimentin, CD34, and B-cell
lymphoma 2 (Bcl-2) (Fig. 2A-B), while cytokeratin (CK), epithelial membrane antigen (EMA), smooth
muscle actin (SMA), desmin, and S-100 were negative.
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There were also two microscopic foci of heterogeneous cancerous cells surrounded microscopically by
SFT cells, characterized by cribriform-shaped epithelioid cells (Fig. 1B). The immunohistochemical
staining pattern was also strikingly different, showing strong positivity for prostatic-specific antigen
(PSA) and prostate-specific membrane antigen (PSMA) (Fig. 2C-D). Bothhematoxylin and eosin and
immunohistochemical staining indicated tumor-to-tumor malignancy of these heterogeneous cells with
prostatic origin.
This situation led us to investigate the possibility of lesions in the prostate gland. First, blood tests
revealed that the patient had slightly elevated PSA levels (7.72 ng/ml). Magnetic resonance imaging then
revealed two irregular nodules of isointensity on T2-weighted images, with significant enhancement in the
peripheral zone of the prostate and the region of the prostate-bladder seminal vesicle angle, which was
highly suspicious for prostate malignancy involving the left seminal vesicle. Finally, ultrasound-guided
fine needle aspiration of the prostate revealed direct evidence of primary prostatic carcinoma, and radical
prostatectomy was performed. The patient was admitted twice for these separate surgeries. The patient’s
recovery was uneventful, and he was discharged 3 days postoperatively.
Routine postoperative pathologic examination after radical prostatectomy revealed scattered gray
nodules in the prostate measuring 0.8–1.5 cm in diameter. Microscopically, an epithelial neoplasm was
apparent, with papillary, cribriform, and glandular architecture; glandular epithelium with columnar-shape
morphology; and cell nuclei containing large nucleoli arranged in a monolayer or pseudostratified
(Fig. 3A). Immunohistochemical staining of PSA (Fig. 3B) and PSMA was strongly positive, similar to that
of the heterogeneous cells in the lung malignant SFT.

Discussion
In this report, we present a case of tumor-to-tumor metastasis characterized by malignant SFT harboring
metastatic prostatic cancer. This case is consistent with the previously proposed diagnostic criteria for
tumor-to-tumor metastasis [11], namely, (Ⅰ) the existence of more than one primary tumor; (Ⅱ) the recipient
tumor representing a true benign or malignant neoplasm; (Ⅲ) the donor neoplasm representing a true
metastasis with established growth in the host tumor, not the result of contiguous growth or embolization
of tumor cells; and excluding (Ⅳ) tumors that have metastasized to the lymphatic system, where
lymphoreticular malignant tumors are already present.
Generally, SFT is a rare mesenchymal neoplasm, which frequently arises in intrathoracic sites including
the pleura and lung. Macroscopically, SFT appears as a smooth, firm, and lobulated mass.
Microscopically, the neoplasm displays an erratic organization of round, ovoid to spindle-shaped cells
with a patternless architecture. They possess “staghorn” vessels and a hyalinized stroma, especially in
perivascular regions. Immunohistochemically, the immunostaining of tumor cells is typically positive for
vimentin, CD34, STAT6 and Bcl-2 and negative for keratin [12].
While SFT has been acknowledged as a suitable niche for harboring metastases because of its rich
vascularity to filter microemboli from other tumors, SFT is an extraordinarily rare recipient for tumor-toPage 3/9

tumor metastasis. To date, only nine SFT recipients of tumor-to-tumor metastasis have been described in
the literature (Table 1), including five intrathoracic lesions, one intraabdominal, one spinal intradural, and
two in the soft tissues (thigh and back) [2–10]. The most common metastatic donor to SFT in previous
reports was breast cancer.
Table 1
Cases of tumor-to-tumor metastasis to a solitary fibrous tumor recipient
Publication

Donor

Recipient

Relationship

Petraki et al., 2003(2)

Bladder carcinoma

SFT-pleura

Synchronous

Chen et al., 2004(3)

Lung carcinoma

SFT-thigh

Synchronous

Gonullu et al., 2010(4)

Breast carcinoma

SFT-pleura

Synchronous

Sen et al., 2010(5)

Breast carcinoma

SFT-mesentery

Metachronous

Kragel et al., 2011(6)

Renal cell carcinoma

SFT-pleura

Synchronous

Scheipl et al., 2014(7)

Male breast carcinoma

SFT-back

Synchronous

Frank et al.,2016(8)

Breast carcinoma

SFT-pleura

Metachronous

Tosic et al.,2018(9)

Lung carcinoma

SFT- intradural

Synchronous

Shishido et al.,2019(10)

Pulmonary typical carcinoid

SFT-lung

Synchronous

Our case report

Prostatic carcinoma

Malignant SFT-lung

Synchronous

The lung SFT in this report was diagnosed as a malignant neoplasm with histological characteristics of
pleomorphism, hypercellularity, nuclear atypia, more than 4 mitoses per 10 high-power fields, and tumor
necrosis. To our knowledge, this report is the first to describe a case of lung malignant SFT as recipient of
tumor-to-tumor metastasis.
Prostatic cancer is also an uncommon donor in tumor-to-tumor metastasis. We were able to identify 15
previously reported cases of donor prostatic cancer in tumor-to-tumor metastasis, none of which involved
SFT. The most common recipient tumor was meningioma (7 cases) [13], followed by renal cell carcinoma
(6 cases) [14–16], follicular adenomas of the thyroid gland (1 case) [17], renal oncocytoma (1 case)
[18].This case is also the first reported in the literature to involve prostatic cancer metastasizing to SFT.
Tumor-to-tumor metastasis can have synchronous or metachronous onset (Table 1). We present the case
with synchronous onset of prostatic cancer metastasizing to lung SFT. This evidence then guided us to
confirm the origin and donor site of metastatic prostatic cancer.

Conclusions
In conclusion, we present the first tumor-to-tumor metastasis of prostatic cancer metastasizing to a
malignant SFT of the lung. This case exemplifies the importance of careful scrutiny of pathologic
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specimens, because unusual pathologic findings may be of utmost clinical importance. In addition, our
present case also emphasizes the need for adequate sampling, as only one of the 75 sections of the
tumor contained small metastatic foci.

Abbreviations
SFT: Solitary fibrous tumor; CT: Computed tomography; PSA: prostatic specific antigen; PSMA: prostate
specific membrane antigen.
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Figures

Figure 1
A.Computed tomography scan revealed a large swelling mass in the left lung. B. solitary fibrous tumor
showing a cellular spindle-cell neoplasm with a patternless architecture. Two foci of cribriform-shaped
epithelioid cells was incidentally found within the tumor (HE staining, ×40).C. A part of tumor cells
exhibited nuclear atypia(HE staining, ×100).D.Areas of necrosis in the tumor(HE staining, ×100).
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Figure 2
SFT tumor cells revealed positive for CD34 (A, immunostaining, ×100), Bcl-2(B, immunostaining, ×100).
Epithelioid cells are negative for CD34 (A, in contrast to the solitary fibrous tumor, immunostaining, ×100),
but immunoreactive with PSA (C, immunostaining, ×100), PSMA (D, immunostaining, ×100).
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Figure 3
Prostatic cancer displayed with papillary and cribriform architecture (A, HE staining, ×40), which positive
for PSA (B, immunostaining staining, ×40).
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