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Abstract 
Background: Solitary fibrous tumor (SFT) is a rare mesenchymal tumor that usually occurs in 
pleura, or less commonly, in the extrapleural space (extrapleural SFT).  
Case presentation: Here, we report on an extrapleural SFT originating from the right axilla 
that occurred at about the same time as a fibroadenoma of the right breast in a 37-year-old 
woman. The patient noticed stiffness in her right axilla; neoplastic masses were detected in her 
right breast and axilla using ultrasonography. Cytology from a fine needle aspiration biopsy 
showed oval-to-spindle-shaped atypical cells with ropy fragments from the axilla; the sample 
was diagnosed as extrapleural SFT. The breast tumor was diagnosed as fibroadenoma.  
Discussion: Cytological reports of extrapleural SFT are few. Future case accumulation could 
provide data on which to base guidelines for discerning benign from malignant SFT. 
Key words: Extrapleural solitary fibrous tumor, fine needle aspiration biopsy cytology, 
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Introduction 
 
Solitary fibrous tumor (SFT) is a mesenchymal 
tumor derived from fibroblasts, and was first 
described by 

 Klemperer et al. in 1931 [1]. SFT occurs 
mainly in the lungs, and only rarely as an 
extrapleural lesion [2]. Extrapleural SFT is 
classified as an intermediate (rarely 
metastasizing) fibroblastic/myofibroblastic 
tumor [3]. However, some reports find SFTs 
of distinctly malignant character regardless of 
location [4–6] and opinion is often divided 
about classification. Furthermore, cytologic 
reports for SFT are few. We herein report a 
case of an extrapleural SFT of the right axilla 
with fibroadenoma of right breast occurring at 
the same time. 
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Figure 1. Ultrasound findings. (A) A–C 
region of the right breast has internal 
nonuniform low echogram with unclear 
borders. (B) Right axilla shows internal 
nonuniform low echogram region. 

 

Figure 2. Malignant solitary fibrous tumor cells of right axilla from fine-needle aspiration cytology. 
(A) Neoplastic cells with moderately atypical nuclei, fine granular chromatin and small nucleoli. (B) 
Vascular-like structure. (C) Neoplastic cells with ropy collagenous material (Papanicolaou staining 
×400). (D) Neoplastic cells were positive for vimentin (immunocytochemical staining ×400). 

Case presentation 

Clinical findings The patient is a 37-year old 
woman who consulted the Department of 
Breast Surgery at Kansai Medical University 
Kori Hospital with a chief complaint of 
stiffness of her right axilla. Partly marginal 
inarticulate echo-poor regions in the AC areas 
of the right breast and axilla (9.9 × 15.1 × 
18.5 mm and 16.2 × 33.0 × 37.0 mm in size 
respectively) were observed by 
ultrasonography (Figure 1). Fine-needle 
aspiration (FNA) biopsy cytology was then 
performed. Malignancy was diagnosed and 
tumors in the right breast and axilla tumor 
were resected. FNA was not performed for 
the breast tumor before surgery. Currently, 
the patient has been followed up as an 
outpatient in the six months after surgery, 
and shows no sign of recurrence or 

metastasis. 
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Figure 3. Gross findings. Cut surface of tumor 
is circumscribed and light yellow. 

Figure 4. (A) Tumor cells proliferated in a 
“patternless pattern” with collagen-like stroma. 
Mitoses were occasionally seen (HE staining 
×400). (B) Tumor cells invade to muscle (HE 
staining × 400). (C) Tumor cells were positive 
for CD34 and CD99 (immunohistostaining 
×400). 

Cytologic findings 

For cytologic examination, FNA material was 
prepared directly and immersed in 95% 
ethanol. The needle washing sample was 
centrifuged at 3000 rpm for 5 minutes. The 
pellet smear was spray fixed using Rapid 

Spray Gas Free (Muto Pure Chemicals, Tokyo, 
Japan), and then immersed in 95% ethanol 
for Papanicolaou staining. Microscopic 
examination revealed tumor cells with a high 
nucleus/cytoplasm ratio (include bare nucleii) 
oval-to-spindle-shaped atypical cells which 
showed prominent anisonucleosis and 
increased fine granular chromatin as loose 
clusters or isolated cells. Vascular-like 
arrangements and thick collagenous fibers 
were seen as clusters. Nucleoli were small 
and mitosis was not found. Cytoplasm was 
observed as micro-vacuolated with unclear 
cellular border (Figure 2A–C).  

Immunocytochemically, tumor cells were 
positive for vimentin and negative for pan-
cytokeratin (Figure 2D). The axillar tumor was 
cytologically similar to the soft tissue tumor in 
the right breast.  

Pathologic findings 

Macroscopic examination revealed a light 
yellow mass with an unclear margin on the 
cut surface of the axillar tumor (Figure 3). 
Histologically, the tumor cells showed oval-to-
spindle shapes, solid anisocytosis and a partly 
hemangiopericytoid pattern with a few 
collagen-like stroma. Cytologically, the tumor 
cells had prominent atypical nuclei and small 
nucleoli. In addition, 4–5 mitoses were 
observed per 10 high-power fields. The tumor 
invaded to muscle tissue (Figure 4A, B), but 
necrosis was not noticeable. 
Immunohistochemically, tumor cells were 
positive for vimentin, CD34, and CD99 (Figure 
4C), and negative for pan-cytokeratin, CD117 
(c-kit), S-100 protein, α-smooth muscle actin, 
and Factor VIII. The Ki67 labeling index was 
about 10%. The breast tumor was diagnosed 
as fibroadenoma with a clear border (Figure 
5), whereas the axillar tumor, occurring at the 
same time, was a malignant extrapleural SFT. 

Discussion 

Extrapleural SFTs are uncommon 
mesenchymal neoplasms that occur 
ubiquitously, such as in subcutaneous tissue, 
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Figure 5. Fibroadenoma of the breast lesion 
(HE staining ×20). 

soft tissue of limbs, orbit, chest wall, 
mediastinum, cardiac sac, retroperitoneum, 
abdominal cavity, meninges, spinal cord, 
periosteum, lungs, mammary floor, thyroid, 
liver, intestine, adrenal, bladder, prostate, 
spermatic cord and testis. They are most 
frequently observed in adults of 20–70 years 
[3, 7–11]. Histologically, although SFT 
reportedly shows a hemangiopericytoma-like 
vascular growth pattern, it does not usually 
have a characteristic growth pattern (so-
called patternless pattern) [2, 3]. 

 Immunohistochemically, the tumor cells are 
reportedly positive for D34 (90–95% of 
cases), CD99 (70% of cases), EMA (20–35% 
of cases) and bcl-2 (20–35% of cases), but 
negative for cytokeratin [2, 3]. Histologic and 
immunohistologic differences are not seen in 
each organ [7–11]. Differential diagnosis of 
morphology may include high-grade sarcoma 
and malignant fibrous histiocytoma, but 
differentiation is possible because both these 
tumor types are negative for CD34. Generally, 
criteria for malignant SFT include (a) high 
cellularity, (b) moderately atypical cells, (c) 
high rate of mitotic figures (4 per 10 high-
power fields), and (d) invasion and/or distinct 
necrosis [2, 3, 6]. Guo et al. (2008) added 
the Ki-67 labeling index as a criterion of 
malignancy (benign SFT: 2–10%; malignant 
SFT: 15–30%) [5]. A case of malignant SFT 

was thus reportedly diagnosed from Ki-67 
labeling index results [9]. However, in our 
case, the Ki-67 labeling index was 10%; 
necrosis was not found and 4–5 mitotic 
figures were seen per 10 high-power fields. 
Invasion to muscle tissue was also observed 
in this present case. We therefore 
comprehensively diagnosed it as malignant 
SFT. 

Cytological findings of SFT includes (a) round-
to-oval, moderately atypical cells, (b) 
increased fine-grained chromatin, (c) absent 
or barely noticeable nucleoli, (d) irregular 
ropy fragments of background collagen, and 
(e) pale and unclear cytoplasm [11–13]. 
Although benign and malignant differentiation 
is difficult to discern through morphology, Ali 
et al. (1997) pointed out that polymorphism 
and dyskaryosis of tumor cells are 
characteristic cytologic findings for malignant 
SFT [14]. He also noted that the nucleolus is 
not observed in benign SFT [14]. In the 
present case, this tumor satisfied these 
criteria for SFT and strongly atypical nuclei 
and nucleoli were observed. Thus, we finally 
diagnosed this tumor as malignant SFT. 
However, as the breast tumor was not 
diagnosed preoperatively, we initially 
confused the diagnosis of the axillar tumor.  

Conclusion 

Although SFT should be followed up carefully, 
local recurrence and/or metastasis is rarely 
present in SFT. Although accurate diagnosis 
by FNA cytology is important, studies of SFT 
cytology are limited. Establishment of 
cytological criteria based on case 
accumulation, to help discern benign from 
malignant SFT, is a worthwhile goal. 
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