
 .Introduction

The solitary fibrinous tumor of the pleura (SFTP) is a very 
interesting albeit relatively uncommon soft-tissue tumor. It is 
a localized, usually benign, primary neoplasm of the pleura, 
the origin of which was a controversial issue for many years. 
In the past, a variety of terms, such as benign localized pleural 
mesothelioma, pleural fibroma, submesothelial fibroma, subserosal 
fibroma, localized fibrous mesothelioma or localized fibrous 
tumor was used to describe this pathological entity (1-4). Due to 
advances in immunohistochemistry and electron microscopy, 
a number of details have been clarified so that nowadays this 
primary pleural neoplasm has acquired a specific name and 
status according to its correct histogenesis. However, additional 
markers that are not always investigated, such as the c-peptide 

and cortisol, might add to the diagnostic work up of the clinical 
expression and disease manifestation. Several markers such as; 
c-peptide, cortisol, insulin and blood glucose were carefully 
collected from three different cases and were associated with 
individual patient disease. 

 .Case series

Case 1

A 50-year-old Caucasian female, who complained for right 
shoulder and cervical pain visited an orthopedic doctor, who 
recommended her an MRI examination of the cervix and the right 
shoulder. The MRI revealed a mass in the right upper lobe, a mass 
in the right hemithorax with unspecified borders to the spine and 
to the lung Figure 1. She was advised to visit the pneumological 
medical practice. She was a smoker (15 packyears). The physical 
examination revealed a reduction of breath sounds in the right 
hemithorax, her saturation was 97% and her blood gas count 
was PO2=90 mmHg and PCO2=35.5 mmHg. After wards, 
she was submitted to bronchoscopy. The lung lavage was 
examined for cancer cells and the examination was negative. 
The cytologic examination of the lavage was also negative for 
bacillus Tuberculosis and showed only inflammatory cells. The 
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patient was submitted to a CT guided lung biopsy and a tissue 
sample was taken from the tumoral mass located in the right 
apical lobe with 1.2 cm length Figure 1. The examination of the 
sample showed increased cellularity with a few polymorphisms. 
The fluoroimmunoassay demonstrated that the sample was 
negative for CD34, Bcl-2, S100, SMA and vimentin, results more 
compatible with solitary SFTP.

The patient was taken to the operation room (OR) and the 
tumor was resected on healthy boundaries at the upper tumor 
boundaries and on boundaries that included the resection field 
at the part of the tumor that was located on the spine at the 
part of the third thoracic rib with 4 cm length. The part of the 
tumor that was resected was measured and its dimensions were 
5 cm × 1.2 cm and the histopathological examination showed 
a fibrinous pleura tumor Figure 1. The immunohistochemistry 
was positive for Bcl-2, SMA and vimentin and it was negative 
for CD34, CD33, S100 and calretinin. The patient recovered 
well after two days in the Intensive Care Unit. Based on the 
increased mitotic activity observed in the surgically resected 
tumor (>8/10 hpf ). Additional, postoperative radiotherapy 
fractionated in six fractions of 10 Gy was initiated. Her post 
operative check included CTs of the brain, upper and lower 
abdomen, retroperitoneal area, bone scan, mastography and a 
breast ultrasound. Blood test revealed elevated SFT markers pre- 
and post-surgery Table 1.

Case 2

The second patient is a 60 year old Caucasian woman who visited 
a cardiologist for her annual check-up. The patient had a medical 
history of hypertension, dyslipidemia for the last 10 years, 
hyperuricemia and gastro-oesophageal reflux the last 5 years. 
She is under medication irbesartan and hydrochlorothiazide 
325 mg, allopurinol 300 mg, pravastatin 40 mg once a day and 
omega 3 acid-ethyl-esters 1 g twice a day. The cardiological 
evaluation was normal, with no pathological findings at the 
echocardiography, Doppler heart examination and the stress 
test. The patient complained a mild thoracic pain and therefore she 
was advised to have a contrast dye thorax CT scan Figure 2. The 
examination revealed a non-pulmonary spheric mass located 
in the posterior midiastinum with dimensions 55 mm × 
55 mm. The patient was referred to a pulmonary department. 
The physical examination was normal and the doctors 
recommended her to have a thorax MRI Figure 2. The MRI 
revealed a well-shaped, spindle, soft tissue mass in the posterior 
basal lobe of the left lung with wide base to the pleura, near 
the spine with dimensions 7.2 cm × 6.2 cm × 5.6 cm. Those 
findings are more compatible with SFTP. The patient was 
submitted to bronchoscopy. The lavage cytological examination 
was negative for cancer cells and positive for inflammatory 
cells. A CT guided lung biopsy followed the bronchoscopy. The 

findings from the examination were indicative for SFTP. The 
patient was taken to the operation room and a tumor measured 
7.2 cm × 6.2 cm × 5.6 cm was resected on healthy boundaries. 
The histological examination of the resected tumor confirmed the 
diagnosis of SFTP. The patient’s 6 month follow up is disease free. 
Blood test revealed mildly elevated SFT markers which decreased after 
surgery Table 1.

Case 3 

The third patient is a 56 year old Caucasian female, who 
presented in the Emergency room, because of acute thoracic 
pain. The patient had no medical record. By the time of her 
acceptance she had a negative troponine test, a normal ECG and 
a heart echo test that was also normal. She had a thorax X-ray, 
which revealed a radiopaque well defined mass in the left median 
lung field with dimension 5 cm × 3.5 cm. A thorax CT was 
performed and revealed a 4 cm × 4.5 cm × 2.8 cm mass located 
in the left hemithorax that was lying on the lateral thoracic wall, 
the pleura and the major fissure corpus callosum Figure 3. The 
patient was referred to a pulmonary department. The patient 
was submitted to bronchoscopy, and alveolar washing, the lavage 
cytological examination was negative for cancer cells and positive 
for inflammatory cells. A CT guided lung biopsy was performed. 
The examination of the biopsy sample showed increased 
cellularity with a few polymorphisms. The fluoroimmunoassay 
demonstrated that the sample was negative for CD34, Bcl-2, 
S100, SMA and Vimentin, results more compatible with solitary 
SFTP. The patient was submitted to a surgical tumorectomy. The 
histopathology examination of the resected tumor, that followed, 
was negative for malignancy and compatible with SFTP. The 
patient is healthy after the six month follow up. Blood test of SFT 
markers revealed normal values Table 1.

 .Discussion

SFTP was probably first mentioned by Wagner in 1870, but the 
first description of its pathology appeared in 1931 by Klemperer 
and Rabin (1-5). It is a rare neoplasm that represents 5% of all 
pleural neoplasms (4). Nowadays, it is known that SFTP arises 
from mesenchymal cells in the areolar tissue subjacent to the 
mesothelial-lined pleura and is most often detected primarily 
in visceral pleura (in 80% of the cases) (4). Nevertheless, 
because of its mesenchymal cell origin, it may also derive from 
the parietal pleura and other extrathoracic locations such as the 
meninges, nose, oral cavity, pharynx, epiglottis, salivary gland, 
thyroid, breast, kidney, bladder, spinal cord (1), pericardium and 
peritoneum (4). 

It mainly occurs in the 6th and 7th decade of life and has 
the same frequency in both sexes. There is no apparent genetic 
predisposition and, unlike the malignant diffuse mesothelioma, 
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Figure 1. A. MR images of the chest show in an axial T1 weighted image, a pleural tumorous lesion in the apex of the right lung which invades the 
thoracic wall muscles [arrow]; B. An axial T1 weighted image after i.v. injection of gadolinium, the remarkable enhancement of the tumorous lesion 
[arrow]; C. An axial T2 weighted image, the lesion has increased signal intensity in comparison to the thoracic wall muscles [arrow]; D. A coronal T2 
weighted image, the pleural lesion in the right lung apex [arrow]; E. Tumor; F. Axial CT enhanced image of the upper chest demonstrates the pleural 
tumor which invades the thoracic wall muscles [arrow].
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SFTP has no relationship to asbestos exposure, tobacco, or any 
other environmental agent. The size of the tumor varies between 
1-36 cm (mean 6 cm) in diameter. It usually appears as a well-
delineated, lobulated mass that is heterogenous in attenuation 
(low attenuation corresponds to areas of hemorrhage or central 
necrosis). The tumor most commonly arises as a pedunculated 
mass so it may be mobile within the pleural cavity, or as a sessile 
lesion which abuts the pleural surface by a broad base and is 
located near the lung periphery (1). Numerous thin-walled 
vessels may be present in larger tumors (4).

According to the literature, 50% of the reported cases show 
that the disease appears as an asymptomatic mass and is usually 
discovered incidentally on a chest X-ray. Symptoms tend to 
appear more often in larger lesions and are categorized as 
thoracic, such as chest pain, cough, dyspnoea and hemoptysis, 
or general symptoms, such as weakness, nocturnal sweating, 
chills, weight loss (4). Paraneoplastic syndromes may also occur 
in a patient with SFTP. Hypertrophic osteoarthropathy (Pierre-
Marie-Bamberg syndrome) is the most common paraneoplastic 
syndrome. It is characterized by finger clubbing, which is 

Figure 2. A. Axial enhanced CT image of the chest shows a round, well-delineated lesion of the pleura corresponding to fibrinoid tumor. The tumor 
contains a hypodense area due to cystic degeneration; B. Axial T-2 weighted MR image demonstrates the fibrinoid tumor of the pleura [arrow] which 
invades the thoracic wall muscles [arrowhead]. The increased signal intensity areas within the tumor correspond to cystic degeneration.

Table 1. Patients marker characteristics. 

Case 1 2 3

Measurements 1 2 3 4 1 2 3 4 1 2 3 4

Blood Glucose (mg/dL) 90 78 105 95 150 156 135 120 110 123 114 140

Cortisol (nmol/L) 375 345 412 450 220 260 170 150 210 230 205 195

C-peptide (ng/L) 8 8.4 7.4 8 2 2.2 1 0.5 0.6 0.4 0.4 0.5

Insulin (μIU/L) 32.5 44 37.6 40.2 28 29.2 10 6.8 6 8 7.4 4.4
In the measurement section; 1, 2, 3, 4. The 1 and 2 represent sequential measurements before surgery, and 3,4 represent sequential measurements 
after surgery. The time intervals between measurements were 2 months (morning measurement). Marker values range: C-Peptide, 0/48-3.3 ng/mL; 
Cortisol, 260-720 nmol/L; Insulin, 4-16 μIU/L; Blood glucose, 70-105 mg/dL.
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associated with hypertrophic skin changes and periosteal bone 
changes. It has been reported in 20% of the cases and is thought 
to be caused by increased production of hyaluronic acid by the 
tumor cells. The pathophysiology of finger-clubbing remains 
unascertained (2,4). Hypoglycemia (Doege-Potter syndrome), 
which is observed in approximately 5% of cases, results from the 
secretion of an unprocessed or incomplete, high molecular weight 
(HMW) form of insulin-like growth factor type II (IGF-II) which 
lowers the blood glucose levels (2). Pleural effusion related to 
this tumor accounts for fewer than 10% of all cases.

The chest computed tomography (CT) scan is the key 
examination which shows more clearly the size and location of 
the tumor. Nevertheless, imaging tests (chest X-Ray and CT) 
are not specific and adequate for the pre-operative diagnosis of 
SFTP. Moreover, they cannot differentiate between benign and 
malignant lesions. CT-guided fine needle aspiration provides 
the diagnosis in many cases. Magdeleinat et al. (6) reported an 
accuracy rate of 45%, which was similar in that reported by Sung 
et al. (7). A confident pre-operative diagnosis can be made by a 
histologic and immunohistochemical analysis of material obtained 
by a transthoracic Tru-Cut needle biopsy (4). Sometimes a 
magnetic resonance imaging (MRI) is useful in evaluating the 
potential invasion of adjacent tissues (chest wall, diaphragm, 
and mediastinum). The Positron-emission tomography (PET) 
is a noninvasive technique used to differentiate benign from 

malignant masses, however, its usefulness remains a controversial 
issue in the literature (1-4). 

This neoplasm (SFT) is usually found in soft tissues and it 
has been observed until now in several organs including breast, 
peritoneum, salivary gland, pericardium, liver, mediastinum, and 
upper respiratory tract including nasal cavity (8-12). 

The morphology is usually described as of plump or slender 
spindle or rounded cells in a collagenous background. Mitotic 
activity varies from 0-50 per 10 hpf, and some cases have 
necrosis or hemorrhage. Histology views SFTP as a fibrous and 
myofibroblastic spindle cell neoplasm. The “patern-less” patern 
is the most common, followed by the hemangiopericytoma 
pattern (2,4). Immunohistochemically, diffuse of CD-34 and bcl-2 
expression is a feature of this tumor type observed (13-15). In case 
of CD34-negative tumor in an extra-pleural location the diagnosis 
should not be solitary fibrous tumor unless the other evidence 
is compelling (8). CD-99 is also positive and sporadically there 
is focal positivity for actin, S100 protein and (exceptionally) 
cytokeratin. Fibroblastic cells are observed with very occasional 
myofibroblasts in electron microscopy. The SFT does not show 
evidence of mesothelial differentiation, despite of initial reports. 
Several genetic findings have been reported including loss of 
13q, 4q and 21q; trisomy 21; and gains at chromosome 8 and 
at 15q; [4;15] [q13;q26] (16), t[6;17] [p11.2;q23] (17), and 
t [9;22] [q31;p13] (18), and also, once again, rearrangements 

Figure 3. A. Axial CT image of the left lung demonstrates a voluminous pleural mass [arrow] which partially invades the thoracic wall muscles; B. The 
strong enhancement of the mass after contrast medium injection [arrow].
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involving 12q13-15 (17). Myxoid SFT change exceeding 50% of 
the tumor represents <5% of SFT (19). Vascular myxoid stroma, 
with focal cellular aggregates, collagenization and staghorn 
vessels are common in the tissue observation. Nuclear atypia is 
absent, except in the case of malignancy transformation. In all 
cases CD-34 and CD-99 are positive; in the case of negative CD-
34 malignancy manifestation might be observed in the clinical 
course of the disease. Recurrence is more likely with larger and 
histologically aggressive tumors (increased mitosis >4/10 hpf 
and loss of CD-34 expression), development of fibrous sarcoma 
is also possible in the case of malignant transformation (8). The 
vascular endothelial growth factor (VEGF) and platelet derived 
growth factor pathway (PDGF) is observed overexpressed when 
hyperthrophic osteoarthropathy is observed.

The SFT cells have a markedly greater expression of IGF-
II mRNA and a lesser expression of pro-hormone convertase 
4 [PC 4] mRNA in the tumor tissue compared to normal 
placental tissue. Pro-hormone convertase 4 is an endoprotease 
involved in processing precursor HMW IGF-II that cleaves pro-
IGF-II to generate the mature IGF-II (20). Defective PC4 gene 
expression in these tumors may underlie the impaired processing 
of IGF-II (21,22). The unprocessed HMW IGF-II has higher 
bioavailability, compared to process IGF-I, IGF-II and insulin, 
nevertheless, the bind with the serum is decreased. Therefore 
increased levels of free HMW IGF-II are observed (23,24). 
However, some of these paraneoplastic hypoglycemias in 
carcinomas are attributed to IGF-I rather than IGF-II. It appears 
from our measurements of C-peptide, cortisol, insulin and 
blood glucose that the values depended of the tumors biological 
expression. In the first case where malignant transformation 
occurred based on the histological examination the markers were 
initially elevated and remained elevated after tumor resection. In 
the second case the markers were initially slightly elevated and 
decreased after surgery, and in the third case the values did not 
change significantly Table 1. It has not been observed if post-
surgery radiation/chemotherapy play a role in the biological 
expression of the previously stated tumor markers. Tumor neo-
adjuvant pretreatment with chemotherapy and radiotherapy 
has demonstrated disease control, and in addition radiotherapy 
is an added as port-surgery adjuvant treatment in the case of 
residual disease. Nevertheless, despite the indicated treatment 
recurrence of the disease is often and the possibility of malignant 
transformation exists.

Despite its benign behavior, SFTP may also show malignancy 
(local recurrence and metastases). It is reported that the malignant 
tumors are usually greater than 10 cm in diameter (3). England 
et al. (25) reviewed criteria for malignancy and included 
abundant cellularity, more than four mitoses per ten high-
power fields, cytonuclear atypia, large necrotic or hemorrhagic 
areas, an associated pleural effusion, atypical location and 
invasion of adjacent structures. Using these criteria, 12-33% 

of SFTP were considered to be malignant. However, neither 
the size nor these unfavorable histological features must be 
considered as mandatory diagnostic criteria for malignancy (1). 
A supernumerary chromosome 8 suggests a more malignant 
behavior of SFTP, but cytogenetic data are sparse and there is 
not enough evidence (4).

The mainstay of treatment of SFTP is a surgical resection. 
Open thoracotomy is the preferred technique in order to remove 
large masses. Small peduncunlated lesions (diameter <5 cm) 
located on the visceral pleura can be safely removed by VATS. 
In any case, the surgeon must obtain histologic negative margins 
so as to avoid recurrence. Adjuvant treatment (radiotherapy 
and chemotherapy) is of limited value. Radiotherapy is used 
in residual disease, as well as for recurrences (2). Due to the 
rarity of these tumors, there is no systematic assessment of the 
treatment role.

Local recurrence rate of SFTP is mainly depended on 
the completeness of the surgical treatment. Moreover, De 
Perrot et al. (26) provided a classification according to tumor 
characteristics and prognosis: (I) Benign pedunculated tumors 
have a 2% recurrence rate; (II) Benign sessile tumors have an 
8% recurrence rate; (III) Malignant pedunculated tumors have a 
14% recurrence rate; (IV) Malignant sessile tumors have a 63% 
recurrence rate and 30% mortality. CT scans should be used to 
monitor possible recurrence every 6 months for the first 2 years 
and then yearly. Most recurrences occur within 24 months of the initial 
resection. Nevertheless, all SFTP patients need long-term follow-up 
(15-20 years) due to the possibility of late recurrences (1,4).

In our three cases several markers were investigated in order 
observe a possible connection between disease status upon 
diagnosis and upon follow up. Based on the data we collected 
the markers such as; c-peptide, cortisol, insulin and blood 
glucose present useful information regarding disease status and 
prognosis. 
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