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ABSTRACT 
Context Solitary fibrous tumor is an uncommon spindle cell tumor which were first described in 1931 at pleura; it should be seen 
rarely in extra-pleural localization. Case report We report the ninth case of pancreatic solitary fibrous tumor in a 24-year-old 
woman who presented with mild epigastric pain radiating to the back and chronic constipation. Imaging studies confirmed a solitary 
mass in the epigastric region that begins from posterior of stomach, fills little curvature and extends to pelvis, invades vascular 
structures by encircling them and extends to retroperitoneal regions that was considered as it may have mesenchymal origin. The 
patient underwent an enucleation of the mass which was diagnosed as solitary fibrous tumor, supported by immunohistochemical 
studies showing positivity for CD34, vimentin and SMA. Conclusion There is limited data regarding biological behavior of solitary 
fibrous tumors with extra-pleural localization, because they are rare tumors. They are generally asymptomatic and slow growing 
tumors and it is difficult to distinguish them from other mesenchymal tumors. These issues as well as the prior nine cases are 
discussed. 
 
INTRODUCTION 
 
Solitary fibrous tumors are quite rare tumors. They 
were seen rarer in extra-pleural localizations than 
pleural localization. Pancreas is very rare extra-pleural 
localization for this tumor. Solitary fibrous tumor was 
described as a distinct clinical entity among primary 
neoplasm by Klemperer and Rabin in 1931 [1]. Solitary 
fibrous tumors should see between decade 4 and 7, 
with a median age of 50 years at diagnosis; however, 
they have also been reported in children as young as 
2.5 years. Solitary fibrous tumors at extra-pleural 
localizations which have benign and malignant forms 
are mostly benign. Metastasis can be seen 
approximately in 10-15% of tumors. Histological 
findings such as marked cytologic atypia, high 
cellularity, increased mitotic activity, tumor necrosis 
and infiltrative margins were associated with malign 
behavior [2, 3, 4]. 
 
CASE REPORT 
 
A 24-year-old woman with a history of mild epigastric 
pain radiating to the back and chronic constipation for 

the last two years was admitted to hospital for further 
investigation. Physical examination revealed a palpable 
large epigastric mass. Her medical and family history 
including malignancy or inherited disease was 
unremarkable. Laboratory investigations showed a 
normal hemogram; white blood cell 6,400 mm-3 
(reference range: 4,500-11,000 mm-3), hemoglobin 
concentration 14.2 g/dL (reference range: 12-16 g/dL), 
hematocrit 43.7% (reference range: 35-47%) and 
platelet 243,000 mm-3 (reference range: 130,000-
400,000 mm-3). Biochemical tests including kidney and 
liver function tests were within normal limits. 
Abdominal ultrasonography showed a hypoechoic solid 
mass, 13x5 cm in cross diameter, located at the 
epigastric region (Figure 1). Computed tomography 

Received December 8th, 2011 - Accepted February 1st, 2012 
Key words beta Catenin; Genes, bcl-2; Pancreas; Solitary Fibrous 
Tumors 
Correspondence Arzu Tasdemir 
Department of Pathology; Erciyes University Medical School; 
Talas-Melikgazi; Turkey 
Phone: +90-352.437.4937; Fax: +90-352.438.2772 
E-mail: hktasdemir@erciyes.edu.tr 

Figure 1. Abdominal ultrasonography showed a hypoechoic solid 
mass. 
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imaging of the abdomen confirmed a solitary mass in 
epigastric region that begins from posterior of stomach, 
fills little curvature and extends to pelvis, invades 
vascular structures by encircling them and extends to 
retroperitoneal regions that was considered as it may 
have mesenchymal origin. The patient underwent a 
tumor excision. 
A tumor structure at 665 g weight and 18.5x11x6 cm 
size that has capsule at outer side has seen on 
macroscopic evaluation of radical resection specimen. 
It has seen that outer surface of tumor was smooth and 
sectional surface yellow and beige color in some areas 
(Figure 2). Microscopically, tumor infiltration of 
normal pancreas tissue consists from cells with 
eosinophilic cytoplasm, which were fusiform with 
hyperchromatic nucleus, having an undefined 
cytoplasmic border and encircled at outer part with a 

thin capsule (Figure 3). Extensive vascular walls were 
showing hyaline thickening. Hyalinization and myxoid 
degeneration areas were seen in parts, which were rich 
hypercellular (tumor rich) and hypocellular (collagen 
rich). One or two mitotic figure has been encountered 
in 10 high power fields. Widespread positive staining 
with vimentin and CD34 has been observed in 
immunohistochemical staining (Figure 4). It has seen 
that there was nuclear positive staining with beta-
catenin (Figure 5) and focal cytoplasm staining with 
bcl-2. Negative results have been observed with S100, 
desmin and keratin. Ki-67 proliferation index has been 
observed below 2%. 
 
DISCUSSION 
 
Solitary fibrous tumors, which were first described in 
1931 at pleura, should be seen rarely in extra-pleural 
localization [1, 2, 3, 4, 5]. More than 50% of these 
tumors were localized in thoracic cavity, but 
extrathoracic tumors have been reported in many sites. 
Serous surfaces such as pericardium and peritonea and 
rare extra-pleural locations such as lung parenchyma, 
orbita, thyroid gland, parathyroid gland, thymus, liver, 
kidney, salivary glands, seminal vesicle, para-nasal 

Figure 2. Macroscopic evaluation. 

Figure 3. Tumor infiltration of normal pancreas (20x H&E). 

Figure 4. CD34 immunohistochemical staining was positive (20x 
H&E). 

Figure 5. Beta-catenin immunohistochemical of solitary fibrous 
tumor, original magnification (x40). 
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sinus, adrenal gland, soft tissue, head and neck should 
be seen [2, 3, 4, 5, 6]. Including our patient, only nine 
cases of pancreatic solitary fibrous tumor have been 
reported with the clinical findings summarized in Table 
1 [7, 8, 9, 10, 11, 12, 13, 14]. There were 8 cases in 
pancreas, which was previously reported. Other 
mesenchymal tumors which locate at pancreas consist 
from leiomyosarcoma, peripheral nerve sheath tumors, 
fibro-histiocytic tumors and vascular tumors. 
Histopathological findings and immunohistochemical 
staining could help in differential diagnosis. Extra-
pleural localization of solitary fibrous tumors has an 
equal incidence in both sexes. Solitary fibrous tumors 
that were localized at extra-pleural areas could be seen 
in a large range of age as those localized at pleura. 
Mainly, solitary fibrous tumors occur between the 
fourth and seventy decades of life, with a median age 
of 50 years at diagnosis [6]. Our case was 24-year-old 
and seems young according to literature. 
The average size at surgery is approximately 5 cm in 
literature. One of these cases in the literature sized 13.5 
cm and our case measured 18.5cm in greatest diameter. 
Solitary fibrous tumors may show a wide range of 
histological patterns including palisading, diffuse 
sclerosing areas and storiform or hemangiopericytic 
patterns and can thus mimic other mesenchymal 
neoplastic and non-neoplastic proliferations [2, 3, 4]. 
Tumor cells show scattered growing without forming a 
distinct structure (patternless pattern). Mixed, fibrotic 
and hyalinized changes should accompany in stroma. 
To identify myxoid variant of solitary fibrous tumor is 
important because it could mix with myxoid fusiform 
cell neoplasm [15]. 

There is limited data regarding biological behavior of 
solitary fibrous tumors with extra-pleural localization, 
because they are rare tumors. They are generally 
asymptomatic and slow growing tumors and it is 
difficult to distinguish them from other mesenchymal 
tumors. Differential diagnosis depends on microscopic 
appearance and characteristic immunohistochemical 
studies. The diagnosis of solitary fibrous tumor has 
been refined by the availability of immunohisto-
chemical markers such as CD34 and vimentin. Some 
tumors are also positive for bcl-2, CD99. Nuclear beta-
catenin may occur in approximately a third of solitary 
fibrous tumors [3, 5, 10, 15, 16, 17, 18, 19, 20]. 
Positive staining with beta-catenin (nuclear), CD34 and 
bcl-2 has been obtained in our case. Solitary fibrous 
tumors show generally benign behavior, and their 
complete excision is usually curative. However, it has 
been reported that several clinical and pathological 
features can predict more aggressive behavior. Solitary 
fibrous tumors with extra-pleural localization have 10-
15% recurrence rate and/or be metastatic. A study in 
literature showed local recurrence rate as 4.3-6.7% and 
metastasis rate as 5.3-5.4%. It has been reported that 
relapse of tumor was observed after 168 months; 
however, most of metastases or local recurrences was 
seen within 2 years after treatment. Lung, liver, bone, 
mesentery, omentum, mediastinum and retroperitoneal 
region were distant metastases areas in this study [6]. 
Solitary fibrous tumors have malignity potential. An 
estimated 5 to 20% of thoracic solitary fibrous tumors 
malignant features, but malignant extrathoracic tumors 
are rare. The diagnosis of malignancy is based on both 
clinical features and histologic findings. Atypical 

Table 1. Pancreatic solitary fibrous tumor clinicopathologic characteristics. 
Case Author Age 

(years) 
Sex Clinical 

presentation 
Tumor 

size (cm)
Location in 

the pancreas
Surgical procedure Immunohistochemistry 

#1 Lüttges 
1999 [7] 

50 Female Incidental 
finding 

5.5 Body Distal pancreatectomy Positive: CD34, CD99, bcl-2, vimentin 
Negative: smooth muscle antigen, S100 

#2 Chatti 
2006 [8] 

41 Male Abdominal 
pain 

13 Body Enucleation Positive: CD34, CD99 (focal), bcl-2, smooth 
muscle actin (focal), CD117 (focal) 
Negative: EMA, cytokeratin, S100 

#3 Miyamoto 
2007 [9] 

41 Female Right upper 
quadrant 

abdominal pain 

2 Head, 
body junction

Laparoscopic enucleation Positive: CD34, bcl-2 
Negative: AE1/AE3, CAM 5.2, smooth muscle 

actin, desmin, S100, CD117 

#4 Gardini 
2007 [10] 

62 Female Abdominal 
pain 

3 Head Traverso-Longmire Positive: CD34, CD99, bcl-2, vimentin, smooth 
muscle actin (focal) 

Negative: desmin, CD117, S100 

#5 Srinivasan 
2008 [11] 

78 Female Back pain, 
weight loss 

5 Body Distal pancreatectomy Positive: CD34 (focal), CD99, bcl-2, vimentin
Negative: CAM 5.2, smooth muscle actin, 

desmin, CD117, CD10, chromogranin, S100 

#6 Kwon 
2008 [12] 

54 Male Incidental 
finding 

4.5 Body Median segmentectomy Positive: CD34 , CD99 
Negative: CD117, S100 

#7 Ishiwatarii 
2009 [13] 

58 Female Incidental 
finding 

3 Head Pancreaticoduodenectomy Positive: CD34, bcl-2 
Negative: S100 

#8 Sugawara 
2010 [14] 

55 Female Incidental 
finding 

7 Head Pancreaticoduodenectomy Positive: CD34 
Negative: smooth muscle actin, S100, CD117, 

ALK, cytokeratin 

#9 Presented 
case 

24 Female Abdominal 
pain 

18.5 Head Enucleation Positive: CD34,vimentin, smooth muscle 
actin(focal) 

Negative: S100, CD117,desmin cytokeratin 
EMA: epithelial membrane antigen 
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histological features such as nuclear atypia, increase in 
cellularity, necrosis and 4/10 mitosis in high-power 
fields were associated with clinically malign behavior 
[2, 5, 6, 15]. Relapse was seen in 80% of these cases 
[6]. In literature p53 expression, high Ki-67 
immunohistochemistry, atypical mitosis, hemorrhage 
infiltrative growing pattern, and tumor size larger than 
10 cm were associated with bad and malignant 
behavior. There was 1-2 mitosis in 10 high-power 
fields and no pleomorphism and cellularity increase in 
our case. Ki-67 index was below 2% and associated 
with benign behavior. Primary treatment plan for 
solitary fibrous tumor with extra-pleural localization is 
complete tumor resection and it is curative [5, 8, 9, 11, 
12, 13, 14, 15]. 
As a result, solitary fibrous tumors with extra-pleural 
localization are rare and generally exhibit benign 
behavior. The lack of metastases in patients with 
pancreatic solitary fibrous tumor supports the 
designation of this lesion as benign [7, 8, 9, 10, 11, 12, 
13, 14]. 
It is enough to excise tumor with negative border for 
treatment and patients who undergo complete surgical 
resection do not have any malignant component can 
expect a favorable outcome [7, 8, 9, 10, 11, 12, 13, 14]. 
Three months postoperatively, our patient is disease 
free. 
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