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	 Summary
	 Background:	 Isolated fibrous tumor of the pleura (SFTP – Solitary fibrous tumour of the pleura/localized fibrous 

tumour of the pleura) is a rare primary tumour of the pleura of mesenchymal origin. In most cases, 
it is a benign lesion. It is composed of spindle cells similar to fibroblasts and derives probably from 
submesothelial mesenchyme.

		  The aim of the study was to analyze clinical symptoms, incidence, possibility of suggesting the 
diagnosis on the basis of imaging tests, and confirmation of the diagnosis in pathological tests with 
regard to studies of histochemistry examination.

	 Material/Methods:	 Clinical and morphological material obtained from 14 patients from Department of Thoracic 
Surgery of Subcarpathian Chest Disease Center treated between year 2004 and 2010 was analysed. 
In the first stage, selected cases of patients with isolated fibrous tumour of the pleura were chosen 
from the archives and the analysis of their medical history was carried out. Basic information 
about age, gender, medical history, smoking habit, physical examination and results of imaging, 
endoscopic and morphological examinations were noted. The second parallel component of the 
study was pathomorphological examinations of the surgical material obtained from the patients, 
including the assessment of morphology and immunohistochemistry.

	 Results:	 Of the 14 examined patients, fibrous tumour occurred in 8 men and 6 women. The age range of the 
patients was 37–73 years, with a peak attributable to the 6th decade of life. In 8 patients the tumour 
was detected incidentally during routine examinations. In 7 patients there were no clinical signs 
of respiratory disease, and if present, then the most common complaint was shortness of breath. 
Regarding symptoms not connected with the respiratory system, anemia occurred most frequently. 
Fibrous tumour of the pleura was more often associated with the visceral pleura than with the 
parietal pleura. The largest lesion was approximately 20 cm in size.

	 Conclusions:	 Fibrous tumour of the pleura is a pleura-based neoplasm which is usually detected incidentally, and 
is often asymptomatic or poorly symptomatic. Computed tomography imaging allows to suggest a 
correct diagnosis. Histopathological diagnosis is based on immunohistochemical examinations.
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Background

Solitary fibrous tumour of the pleura (SFTP) or local-
ized fibrous tumour of the pleura is a rare, slow-growing 

primary pleura-based tumour of mesenchymal origin. In 
most cases it is a benign lesion. However, approximately 
20–30% of the removed SFTP had a malignant component 
[1]. It usually derives from the visceral pleura (60–80%), 
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more rarely from the parietal pleura [1–5]. Tumours 
located in the orbit, thyroid, nasopharynx, nasal cavity 
and meninges occur as well [3]. The incidence is ~2.8 per 
100 000 people [3] and accounts for 5% of pleural tumors. 
It is second most common primary pleural tumour, after 
mesothelioma [3,6,7]. The first information on fibrous 
tumour is dated 1870 (E. Wagner), but the first case report 
on this disease entity was created in 1931 (Klemperer 
and Rabin) [2,3,8]. Introduction of immunohistochemical 
methods and use of antibodies to mesenchymal elements 
and electron microscope allowed for recognition of SFTP 
origin [3–9]. Radiographic features (chest X-ray) include a 
solitary round or oval opacification of a various size, often 
with continuity with the chest wall or located in the inter-
lobar fissure [1–8,10,11]. Computed tomography is a more 
accurate examination, which allows for assessment of its 
size, morphology, detailed location and anatomical rela-
tions. Other imaging examinations: MRI, USG, DSA, PET 
are performed less often, but can show infiltration of adja-
cent tissues and tumour vasculature, control aspiration 
biopsy and determine the benign or malignant nature of 
the lesion [2–6,8].

Aims of the study

To analyze clinical symptoms, incidence, possibility of sug-
gesting the diagnosis on the basis of imaging examinations, 
confirmation of the diagnosis in pathological tests with 
regard to histochemical examinations.

Material and Methods

Clinical and morphological material obtained from 14 
patients (8 men and 6 women) from Department of 
Thoracic Surgery of Subcarpathian Chest Disease Center 
in Rzeszow treated between year 2004 and 2010 was ana-
lysed. The age range of the patients was 37–73 years, with 
a peak in the 6th decade of life (7 patients). In the first 
stage, selected cases of the patients with isolated fibrous 
tumour of the pleura were chosen from the archives and 
the analysis of their medical history was carried out. Basic 
information about age, gender, medical history, smok-
ing habit, physical examination, imaging test results (per-
formed in various centres), endoscopic and morphological 
examinations were noted. The second parallel component 
of the study were pathomorphological examinations of the 
surgical material obtained from the patients, including the 
assessment of morphology and immunohistochemistry.

Results

In 8 out of 14 patients the tumour was discovered inciden-
tally on a routine chest radiograph. In one patient it was 
detected during POLYTRAUMA examination. One patient 
had previously undergone surgery due to left renal heman-
giopericytoma and had a chest CT scan performed due to 
health status deterioration.

In 7 patients there were no clinical signs of respiratory 
disease, in 5 patients the only complaint was shortness of 
breath; chest pain – in two, shortness of breath and chest 
pain – in one, dyspnea, cough, hemoptysis and elevated 
temperature – in one.

Regarding the symptoms not associated with the respirato-
ry system, anemia occurred in four patients, ischemic heart 
disease – in three, arterial hypertension – in two, diabetes 
mellitus – in one, weight loss – in one, elevated level of leu-
kocytes – in one, history of ischemic stroke - in one, history 
of oncological disorder – in one.

In the analyzed material the lesion was located in the right 
lung in 9 patients and in the left lung in 5 patients. In three 
cases the tumour was pedunculated. In 4 cases it was asso-
ciated with the parietal pleura and in 10 cases – with the 
visceral pleura. In 5 cases the tumour was surrounded with 
lung parenchyma. In 2 cases a fluid in the pleural cavity 
was also present.

In chest X-ray tumours were described as round or oval 
opacifications of various size (Figures 1A, 2A, 3A, 3B).

In CT scans tumours were well-circumscribed solid lesions, 
homogeneous (small lesions) or heterogenous (large lesions). 

Figure 1. �A 46-year-old female patient, with no clinical history. 
(A) A routine chest X-ray – a round 12-mm opacification 
(asterisk) in the right upper lung field. (B) Chest CT, axial 
plane of the right upper lobe, a 10×12×10 mm nodule 
adjacent (asterisk) to an oblique fissure, no obvious 
enhancement after administration of contrast medium. 
Histopathological diagnosis of intrapulmonary solitary 
fibrous tumour.

A

B
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Figure 2. �A 49-year-old female patient. Shortness of breath, weight loss, anemia. (A) Chest X-ray – an opacification (asterisk) in the left 
lung. (B) Chest CT, axial plane. A giant tumour (asterisk) of the left lung (upper lobe and superior segment of the lower lobe) with 
heterogeneous enhancement after administration of contrast medium.

A B

Figure 3. �A 37-year-old male patient. (A, B) Routine chest X-ray. Tumour (asterisk) in the left lower lung field. (C, D) Chest CT, axial plane. In the 
left lower lobe there is a 8×7×5 cm tumour (asterisk) adjacent to the diaphragmatic pleura, with heterogeneous enhancement after 
administration of contrast medium.

A

B

C D
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The attenuation was between 30 and 40 HU in the native 
phase (some lesions had hyperdense areas caused by bleed-
ing). After administration of contrast medium the lesions 
enhanced by approximately 40 HU, homo- or heterogenous-
ly (due to the presence of cystic, necrotic or hemorrhagic 
components). Single small calcifications were also observed 
within tumours. Smaller lesions formed an obtuse angle 
with the chest wall, and in case of larger tumours the angle 
was acute (Figures 1B, 2B, 3C, 3D, 4A, 4B).

In the histopathological examinations, macroscopic assess-
ment was performed, with the description of size, shape 
and consistency of the tumour, surface and cross-sectional 
area appearance, presence of calcifications, necrosis, hem-
orrhages and cystic areas. The appearance of lung paren-
chyma outside the tumour was also assessed. In order to 
differentiate the observed changes, immunohistochemical 
examinations were performed, with the use of immunologi-
cal peroxidase-antiperoxidase method. Antibodies to mes-
enchymal (vimentin, CD34), smooth muscle (desmin, actin), 
epithelial (cytokeratin, EMA), neural (S100) and mesothelial 
(calretinin) components were used. A level of Bcl2 protein 
and proliferative activity of Ki67 were also determined.

In the examined material the size of the tumour varied from 
1 to 20 cm, in 8 cases the shape was round, in 4 – oval, in 2 
cases the obtained material was incomplete or fragmented. 
Three tumours had a peduncle, 11 were completely encap-
sulated, one was partially encapsulated (with infiltration of 
the pleura), 7 were hard in consistency and 6 – soft. A total 
of 7 lesions had a smooth, lobular external surface, 4 – com-
pletely smooth, one – with infiltration of the pleura. The col-
our of the cross-sectional area was grey-yellow in 6 cases, 
grey – in 6, brown – in one; in one case the colour was im 
possible to assess due to fragmentation. Ten tumours had 
a solid structure, two of them – solid-cystic, one of them – 
necrotic lesions, and one of them was unevaluable.

In the microscopic assessment 5 tumours were surround-
ed by lung parenchyma, 10 of them were associated with 

the visceral pleura, and 4 of them – with the parietal pleu-
ra. Some of the tumours were mixed cellularity variants, 
other had homogenous cellularity. Necrosis was observed 
in 5 cases and hemorrhages – in 3 cases. Atypia and cell 
polymorphism were present in three tumours, proliferative 
activity higher than 4/10 per hpf – in three as well (Table 1).

In immunohistochemical examinations the following 
results were obtained: positive results for CD34 in 9 cases, 
for Bcl2 in 2 cases, for Ki67 in none, for vimentin in 9 
cases, for calretinin in none, for S100 in one case, for SMA 
in none, for EMA in none, for desmin in none (Table 2).

Discussion

Solitary fibrous tumour of the pleura (SFTP) or localized 
fibrous tumour of the pleura is a rare, slow-growing primary 
pleura-based tumour of mesenchymal origin. It is composed 
of spindle cells similar to fibroblasts and derives probably 
from submesothelial mesenchyme. It usually derives from 
the visceral pleura (in the examined material 71%, in the 
data from literature 60–80%), more rarely from the parietal 
pleura [1–5]. The incidence is ~2.8 per 100 000 people [3] 

Benign fibrous variant/prevailing collagen-rich  
parenchyma 9 69%

Benign hypercellular variant/
hemangiopericytoma-like 5 38%

Hypercellular variant 3 23%

Necrosis 5 38%

Atypia and cell polymorphism 3 23%

Proliferative activity higher than 4/10 hpf 3 23%

Hemorrhages 3 23%

Table 1. Microscopic evaluation of the operational preparations.

Figure 4. �A 59-year-old male patient, with no respiratory tract symptoms. Chest CT, axial plane. (A) In the lateral segment of the right middle lobe 
there is a 41×20×29 mm oval tumour (asterisk) adjacent to the chest wall, (B) with heterogenous enhancement after administration of 
contrast medium and no rib destruction. It forms an obtuse angle with the chest wall.

A B
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and accounts for 5% of pleural tumors. This is second most 
common primary pleural tumour, after mesothelioma [3,6,7].

Difficulties in the exact determination of the tumour’s ori-
gin resulted in using many names, e.g.: localized mesothe-
lioma, localized fibrous mesothelioma, fibrous mesothe-
lioma, benign mesothelioma, submesothelial fibroma [1,8]. 
Only introduction of immunohistochemical methods, use 
of antibodies to mesenchymal (vimentin, CD34), smooth 
muscle (desmin, actin), epithelial (cytokeratin, EMA), neu-
ral (S100) and mesothelial (calretinin) components, deter-
mination of bcl2 protein (anti-apoptotic protein) and Ki67 
(protein of proliferative activity), and use of electron micro-
scope allowed to determine SFTP origin [3–9].

Pathogenetic mechanisms that lead to SFTP development 
are not known. There was no association observed between 
developing the tumour and exposure to asbestos and smok-
ing. Some of the authors point to chromosomal abnormali-
ties regarding chromosomes 8, 12 and 21 [3].

Fibrous tumour of the pleura can occur at any age, but 
usually presents in the 6th to 7th decade (in the examined 
material there were seven patients aged 53–59). It is slight-
ly more prevalent in women – 1.2:1. The diameter of the 
tumour varies from 1 to 39 cm and it can weight even up to 
5.2 kg [2,8,10].

Most of the lesions are incidentally discovered, e.g. on rou-
tine chest radiographs or during examinations performed 
due to trauma, which is confirmed by the literature data [7].

Presence of the clinical symptoms is usually associated with 
large tumours which exert a mass effect or cause para- 
neoplastic syndroms. The most common complaints are: 
shortness of breath, chest pain and cough. The less com-
mon ones include hemoptysis, weight loss, night sweats, 
shivers, pneumonia, hypoglycemia associated with the 
secretion of the insulin-like growth factor II, hypertrophic 
pulmonary osteoartropathy (HPO) presenting with nail 
clubbing, large joint pain and increase in the size of hands 
and feet [1–8,10,11]. Pleural effusion is a rare symptom.

Radiographic features (chest X-ray) include a solitary round 
or oval opacification of a various size, often with conti-
nuity with the chest wall or located in the interlobar fis-
sure [1–8,10,11]. As these tumours are often pedunculat-
ed (around 60% of tumours from the visceral pleura and 
around 30% from the parietal pleura), radiographs per-
formed in various patient’s positions show different loca-
tions due to movement of the lesion within the chest [1].

In CT scans, small SFTP present as homogenous, well-
defined nodules with a smooth external surface, forming 
an obtuse angle with the pleura. Larger lesions are usually 
heterogenous, often with areas of necrosis and calcifica-
tions (punctate or linear), forming an acute angle with the 
pleura. Calcifications can be present both in benign and 
malignant lesions. After administration of contrast medium 
the enhancement is homogenous in smaller lesions and 
usually heterogenous in larger ones (as a result of necrosis, 
sclerosis and hemorrhages) [2–6,8].

Magnetic resonance imaging is performed occasionally. It 
can show fibrous and collagenous nature of the lesion and 
determine the degree of diaphragm infiltration. In T1- and 
T2-weighted images tumours present as heterogenous mass-
es of low or intermediate signal (also in contrast-enhanced 
T1-weighted images). High signal in T2-weighted images 

Benign Malignant

Clinical presentation 

	 Symptomatic6 + +++

	 Incidental discovery ++ +/–

	 Pain +/- +++

	 Shortness of breath +/- +++

Macroscopic features

	 Atypical location Rarely Often

	 Size <10 cm Rarely Often

	 Encapsulation Often Rarely

	 Peduncule presence Often Rarely

	 Necrosis Rarely Often

	 Areas of hemorrhage Rarely Often

	 Calcifications Often Rarely

Microscopic features

	 Number of cells Low High

	 Proliferative activity Low High

	 Cell polymorphism Low High

	 Necrosis Rarely Often

	 Infiltration of adjacent structures None Often

Table 2. Immunohistochemical tests – markers used for diagnosis.

Marker
Number of positive 
results / number of 

examined cases

Number of negative 
results / number of 

examined cases

CD 34 9/10 1/10

Ki 67 2/3 1/3

Bcl 2 0/0 0/0

Vimentin 9/9 0/9

Calretinin 0/2 2/2

S100 1/8 7/8

SMA 0/5 5/5

EMA 0/2 2/2

CK 0/5 5/5

Desmin 0/5 5/5

Table 3. Prognosis of SFTP nature.
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depends on the presence of necrotic and cystic components, 
and areas of myxomatous degeneration [2,3,6,8].

Arteriography is an important diagnostic method, which 
can show feeding blood vessels, especially in extrapleural 
and pedunculated tumours. Additionally, it allows to per-
form embolization before surgery, which minimizes the 
risk of hemorrhage [3,8].

Ultrasonography is particularly useful in performing biop-
sies of peripheral lesions [3,8].

The use of PET in the work-up of fibrous tumours is not 
common, but a high level of 18-FDG metabolism can indi-
cate a malignant lesion [3,8].

Transthoracic biopsy is not always possible due to unfavour-
able location of the tumour (e.g. behind the scapula), its elas-
ticity or mobility (especially in pedunculated tumours) [7].

Radiographic features that even before surgery can suggest 
the diagnosis of SFTP include: well-defined tumour, smooth 
surface, calcifications, continuity with the chest wall and 
clinical symptoms.

Macroscopically the tumours present as encapsulated or 
well-circumscribed round or oval lesions, soft or hard, with 
a smooth external surface, sometimes with an adjacent 
piece of fibrous tissue corresponding to the peduncle. They 
are solid or solid-cystic, of homogenous or lobulated struc-
ture and whitish, grey, grey-pink or grey-yellow. They may 
contain hemorrhagic and necrotic components [1,4,7,8,10].

Microscopic features can be various, even within a single 
tumour; there are areas of spindle cells with herringbone 
pattern, storiform pattern and hemangiopericytoma-like 
pattern, or hypocellular areas with prevailing fibrous stro-
ma. Extensive sclerosis or myxomatous lesions can often 
be present [8,10]. Usually there is no cell atypia or nuclear 
polymorphism present, and proliferative activity is not 
higher than 3 figures per 10 hpf [6].

Tumour size above 10 cm, accompanying pleural effusion and 
marked continuity with parietal pleura can suggest malig-
nant nature of the tumour. The presence of necrosis, hemor-
rhages, infiltration of adjacent tissues, hypercellularity with 

oval cells, cell atypia, nuclear polymorphism and proliferative 
activity higher than 4 figures per 10 hpf also suggest a malig-
nant form of solitary fibrous tumour [3,8] (Table 3).

Differential diagnosis includes a broad spectrum of spindle-
cell tumours, both showing continuity with the pleura, lung, 
mediastinum and chest wall, and metastases from other 
organs. Immunohistochemical examinations play a significant 
role in differential diagnostics. The most important ones are: 
positive in 95–100% of tumours reaction to CD34, vimentin 
and, in slightly lower proportion of tumour groups, to bcl2, 
and negative reaction to S100 protein, desmin and actin in 
smooth muscles, cytokeratin and calretinin (according to the 
literature data). They allow to rule out a peripheral sarcoma-
toid carcinoma of the lung, desmoplastic or sarcomatoid form 
of malignant mesothelioma, synovial sarcoma, schwannoma, 
inflammatory pseudotumour, extraintestinal gastrointestinal 
stromal tumour and other less common lesions [1,3,6,8].

Irrespective of the nature of the tumour (benign or malig-
nant), the treatment of choice is surgical removal. Due to the 
possibility of recurrence, clinical and radiological follow-
up are recommended. In case of a benign nonpedunculated 
SFTP, the risk of recurrence is <2%, in benign pedunculated 
<14%, in malignant SFTP – 14% and 63%, respectively [3].

Conclusions

1.	�SFTP is a pleural tumour occurring at any age, with inci-
dence peak in the 6th decade of life, more often associ-
ated with the visceral pleura – which was confirmed by 
the analysis of the collected cases.

2.	�In most cases, SFTP is discovered incidentally, e.g. on 
a routine chest radiograph or during examination per-
formed due to trauma (in the examined material in 9 out 
of 14 patients).

3.	�In a half of the cases no clinical symptoms were present. 
Most commonly reported complaints included shortness 
of breath and chest pain.

4.	�CT examination is an important imaging method, which 
shows a distinctive pattern of changes, and, combined 
with clinical data, allows the radiologist to suggest the 
SFTP diagnosis.

5.	�The diagnosis is based on histopathological examina-
tions, and immunohistochemical tests provide differential 
diagnosis.
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