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case report

Giant solitary fibrous tumour of the pleura. 
Case report and review of the literature

Anton Crnjac1, Bojan Veingerl1, Damjan Vidovic1, Rajko Kavalar2 Aljaz Hojski1 

1 Department of Thoracic Surgery, Division of Surgery, University Medical Centre Maribor, Slovenia
2 Department of Pathology, University Medical Centre Maribor, Slovenia

Radiol Oncol 2015; 49(4): 395-401. 

Received 16 July 2014
Accepted 4 August 2014

Correspondence to: Prof. Anton Crnjac, M.D., Ph.D., Department of Thoracic Surgery, Division of Surgery, University Medical Centre Maribor, 
Ljubljanska 5, 2000 Maribor, Slovenia. E mail: anton.crnjac@ukc-mb.si

Disclosure: No potential conflicts of interest were disclosed. 

Background. Solitary fibrous tumours of the pleura (SFTP) are rare tumours. They are mostly benign. Only around 12% 
of them are malign ant. In the initial stage they are mostly asymptomatic and by growing they cause chest pain, irritat-
ing cough and dyspnoea on account of the pressure created on the surrounding structures. Rare giant tumours have 
compression symptoms on the mediastinal structures. The condition requires tiered diagnostic radiology. Preoperative 
biopsy is not successful in most cases. The therapy of choice is radical surgical tumour removal. Malignant or non-
radically removed benign solitary fibrous tumours of the pleura additionally require neoadjuvant therapy.
Case report. A 68-year old patient was hospitalized for giant solitary fibrous tumour of the pleura in the right pleural 
cavity. With its expansive growth the tumour caused the shift of the mediastinum by compressing the lower vena 
cava, right cardiac auricle as well as the intermediate and lower lobe bronchus. Due to cardiac inflow obstruction 
and right lung collapse, the patient’s life was endangered with signs of cardio-respiratory failure. After preoperative 
diagnostic radiology, the tumour was surgically removed. Postoperatively, the patient’s condition improved. No dis-
ease recurrence was diagnosed after a year. 
Conclusions. Giant solitary fibrous tumour of the pleura may cause serious and life-threatening conditions by causing 
compression of the pleural cavity with its expansive growth. Early diagnosis of the condition enables less aggressive 
as well as video-assisted thoracic surgery in patients with significantly better state of health. Large tumour surgeries in 
cardio-respiratory affected patients are highly risk-associated procedures.
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Introduction

Solitary fibrous tumours of the pleura (SFTP) are 
rare mesenchymal tumours representing less than 
5% of all tumours of the pleura.1 Around 800 cas-
es of such tumour types have been mentioned in 
global literature up to date.2,3 In 1870 Wagner was 
the first to describe a localized primary tumour of 
the pleura4, Klemperer and Rabin first classified 
them in 1931 into a diffuse and localized form and 
set a hypothesis that localized mesothelium, cover-
ing the intact layer of mesothelial cells, stems from 
structures under the mesothelial layer.5 With the 
introduction of electronic microscopic and immu-
nohistochemical examinations it was finally con-

firmed that SFTP grow from deeper-lying mesen-
chymal structures of the thoracic wall.

Historically, SFTP are thought to derive from 
subpleural mesenchymal cells with fibroblasts or 
myofibroblast differentation.6 However, negative 
staining for smooth muscle markers and diffuse 
positivity for CD34 led van de Rijn et al. to propose 
an origin of this tumour from ubiquitous dispersed 
dendritic interstitial cels.7 Recent ultrastructural 
observations have highlighted that SFTP may orig-
inate from peculiar perivascular multipotent mes-
enchymal elements displaying features akin to per-
icytes and submesothelial fibroblasts.8 To differen-
tiate these tumours from other soft tissue tumours, 
immunohistochemical examinations are required. 
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Tumours with similar histological characteristics 
are described by certain authors also in extratho-
racic organs, such as liver, peritoneum, meninges, 
orbits, thyroid gland, salivary gland, breast.9-12

SFTP affect male and female patients equally; 
however, they may develop in all age periods (5 to 
87 years) with the highest incidence between 60 and 
70 years of age.13,14 Generally, there is no evidence 
of correlation with the genetic predisposition for 
the tumour, and in contrast with mesothelioma15, 
there is no relationship to the exposure to asbestos, 
tobacco or any other environmental agents.16

Most SFTP are benign, but may alter in malig-
nancy with age. They usually develop in lower 
part of pleural cavity; from the visceral pleura 
in around 80%.16 Individual tumours grow over 
10 cm; however, only individual cases of giant 
tumours measuring over 20 cm are described.1 
Cytological and histological diagnosis as well as 
differential diagnosis by defining the benign or 
malignant biological potential is difficult to per-
form with the bioptic material acquired by means 
of fine-needle aspiration biopsy or with large-core 
needle biopsy. The final diagnosis is usually made 
after the tumour has been removed. England et al. 
set the basis for differentiating benign from malig-
nant SFTP (Table 1).13 Based on the histological and 
morphological characteristics of SFTP, De Perrot 
et al. classified tumours into five stages and thus 
enabled easier planning of therapy and expected 
outcome of treatment (Table 2).2 Most minor SFTP 
are asymptomatic. They are usually discovered 
incidentally during chest X-ray examination.17 By 
growing and pressuring the surrounding struc-

tures they become symptomatic. The most com-
mon clinical signs are coughing, dyspnoea, and 
chest pain, especially in tumours growing from 
parietal pleura. Rarely are they manifested with 
the signs of haemoptysis, obstructive pneumonitis 
or atelectasis.18 In larger tumours, digital clubbing 
and hypertrophic pulmonary osteoarthropathy 
(Pierre Marie Bamberg syndrome)19 may be present 
or signs of refractory hypoglycaemia on account of 
insulin-like growth hormone release (Doege Potter 
syndrome).20 Extremely large tumours cause a va-
riety of clinical signs of pressure on the mediasti-
num or mediastinal shift. 

Diagnostic radiology plays a very important 
role in discovering SFTP. Chest radiographs of pa-
tients demonstrate a well-defined, solitary nodule 
or mass, which may appear at the lung periph-
ery and typically abuts the pleural surface or is 
located within a fissure.21 Pedunculated tumours 
may show mobility within the pleural space.14 
Computer tomography (CT) of the chest shows a 
homogenous, well-defined and lobulated soft tis-
sue mass.20 In cases with suspected infiltrative tu-
mour growth into the mediastinal structures, like 
in others pleural tumours, magnetic resonance im-
aging (MRI) is required.22,23 Because such tumours 
are well-circulated, it seem sensible to perform an-
giography.24 Lately, it has been recommended to 
perform a PET-CT scan, especially when suspect-
ing malignant SFTP or to confirm the presence of 
potential metastases.25

Radical surgical resection is the optimal way of 
treating patients with SFTP. Aggressive surgery is 
recommended due to the high probability of their 
recurrence.26 The safety margin of healthy tissue 
after resection should be 1-2 cm wide. Wedge re-
section of the lung and limited pleurectomy may 
suffice in peripheral tumours. For sessile tumours 
it is necessary to perform a lobectomy or pneumo-
nectomy as well as extensive pleurectomy, some-
times even partial resection of the chest wall.27 
Smaller, especially pedunculated tumours, can 
also be radically removed with minimally invasive 
thoracoscopic surgical procedure (VATS), which is 
routinely use in different thoracic pathologies.28 In 
cases of larger SFTP, the continuation of surgical 
treatment with adjuvant chemotherapy is indicat-
ed.27,29 Park et al. have found that the combination 
of temozolomide and bevacizumab had high rates 
of overall response and long term disease control.30 
In their study, patients received temozolomide 150 
mg/m2 orally on days 1-7 and days 15-21 and beva-
cizumab 5 mg/kg intravenously on day 8 and day 
22 on a 28-day cycle.30 The role of brachytherapy 

TABLE 1. Malignancy criteria for SFTP

A. Abundant cellularity with crowding and overlapping of nuclei

B. High mitotic activity of more than four mitotic figures per 10 high power fields

C. Pleomorphism with cytonuclear atypia

D. Large necrotic or haemorrhagic areas

E. Associated pleural effusion

F. Atypical location and inversion of adjacent structures

TABLE 2. Classification of SFTP into stages

Stage 0 –peduculated SFTP without signs of malignancy

Stage 1- sessile or inverted SFTP without signs of malignancy

Stage 2- pedunculated SFTP with histological signs of malignancy

Stage 3- sessile or inverted SFTP with histological signs of malignancy

Stage 4- multiple synchronous metastatic tumours
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and photodynamic therapy, a method in treating 
diffuse mesotheliomas, has not been sufficiently 
studied.31

Case report

68-year old female patient was admitted to the 
Department of Lung Disease with signs of severe 
cardio-respiratory failure. One month prior to be-
ing admitted, the patient’s breathing was getting 
heavier, she was tired, weak, had poor appetite 
and increasing pain in the right hemithorax. She 
also had arterial hypertension and atrial fibrilla-
tion. She has never smoked.

Written informed consent of patient was ob-
tained for the treatments and for the scientific 
use of clinical data, according to Declaration of 
Helsinki and Slovenian law requirements.

At examination the patient was cyanotic, tachyp-
noic with the breathing frequency 22/min. With 
the administration of oxygen by a nasal catheter 
a peripheral capillary oxygen saturation (SpO2) 
was 91%, the patient had signs of heart failure with 
atrial fibrillation. Breathing was weakened and au-
dible only apically on the right side. Pulmonary 
function test showed a significant decrease in val-
ues of the forced vital capacity (FVC, 42% of the 
norm), the forced expiratory volume in 1 second 
(FEV1, 35% of the norm), and the FEV1/FVC ra-
tio or Tiffeneau index (TI, 68% of the norm). Gas 
analysis of arterial blood showed signs of chronic 
hypercapnic respiratory failure. 

Chest X-ray showed a large tumour mass in 
the right part of the thorax with mediastinal shift 
to the left (Figure 1). CT scan of the chest showed 
an extensive expansive process, larger than 20 cm. 
The tumour was heterogeneous, lobulated and 
practically extended over the entire right pleural 
cavity and shifted mediastinal structures to the left 
(Figure 2). An MRI examination did not confirm 
tumour infiltration of the surrounding mediastinal 
structures (Figure 3). 

Bronchoscopy showed a visibly compressed tra-
chea from the right side, shift of the carina and the 
main right bronchus into the left and closed bron-
chus for the right lower lung lobe. Transbronchial 
tumour biopsy was negative; the material collected 
by means of transthoracic needle biopsy did not 
suffice for histological tumour confirmation. 

For purposes of further diagnosis and surgi-
cal treatment the patient was transferred to the 
Department of Thoracic Surgery. In the preopera-
tive phase we performed an ultrasound (US) of the 

FIGURE 3. Same tumour displayed using MRI - no signs of 
overgrowth in the structure of the mediastinum.

FIGURE 1. Chest X-ray - a large tumorous process of the right 
hemithorax with mediastinal shift to the left.

FIGURE 2. Chest CT scan - non-homogeneous, extensive 
tumour of the right chest side.
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heart and angiography of the tumour. Heart US 
showed a compressed right atrium and lower ve-
na cava as well as increased pressure in the right 
atrium and ventricle. Angiography displayed an 
extensive blood circulation of the tumour from 
the intercostal arteries 8, 9, 11, and 12 and inferior 
phrenic arteries from the right side (Figure 4).

Because of the clinical status of the patient with 
the signs of respiratory failure, cardiac inflow 
obstruction and the possibility of massive bleed-
ing, all together representing a high-risk surgery, 
a detailed plan was designed. A wide approach 
for safe and radical tumour removal was enabled 
with the right thoracosternotomy (hemiclamshell). 
By continuous ligation of blood vessels nourish-

ing the tumour, the blood loss during surgery was 
only 1.5 l of blood, which was recycled by a cell-
saver. Surgical preparation in the mediastinal area 
was difficult because of compressed structures and 
numerous postinflammatory adhesions. A fully re-
moved tumour was sent for pathohistological ex-
amination (Figure 5).

Macroscopic examination of the resected speci-
men showed firm lobulated and bosselated white-
grey tumour measuring 25 cm x 16 cm x 13 cm. 
The surface of the tumour was covered with thin, 
shiny, smooth capsule. The cut surface was rub-
bery, vaguely nodular, grey-white, focally glassy 
and haemorrhagic. On the edges tiny calcifications 
were present. Macroscopically no necrotic areas 
were identified.

Microscopically the bland appearing tumour 
cells were arranged in a “patternless pattern” 
(storiform and fascicular pattern), the hypercellular 
regions were mixed with hypocellular areas with 
hyalinised stroma. In some areas stromal myxoid 
change and degeneration of collagen was present, 
too. Stroma was highly vascularized with angiofi-
bromatous and haemangiopericytic vascular pat-
tern. The tumour cells were spindle and oval with 
scant cytoplasm and nuclei with dense chromatin. 
Focally spindle cells showed wavy nuclei, resem-
bling schwanian cells and also there were some ar-
eas with pleomorphic and giant cells population. 
The nuclei of the pleomorphic cells were larger, hy-
perchromatic, and different in shape. Very rare mi-
totic figures (<2/10 high-power fields [HPF]) were 
present and there was no necrosis (Figure 6).

Immunochistochemically tumour cells were re-
active for CD34, CD99 and bcl2 and typically no 
immunoreactivity was observed with S-100, WT-1, 
Desmin, CEA, CK AE1/AE3, CK5/6 and calretinin 
(Figure 7).

According to the morphology and cellular im-
munophenotype the diagnosis of benign giant 
pleural SFT was signed out.

The patient was placed for seven days into a 
room with perioperative intensive care and ex-
tubated after two days. Longer intubation was 
required to ventilate a long time collapsed right 
intermediate and lower lung lobe. She left the hos-
pital on day 22 after surgery. At the follow-up after 
a year, no recurrence of the disease was present. 

Discussion

SFTP are a rare pathology of the pleural cavity, 
which most of the time develop from submesothe-

FIGURE 5. Removed solitary fibrous tumour of the pleura; size 
22 x 16 x 15 cm.

FIGURE 4. The angiography - perfusion of the tumour from the 
intercostal arteries and right inferior phrenic artery.
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lial fibroblasts of the visceral pleura and usually in 
the lower parts of the chest. Prior to the introduc-
tion of immunohistochemical examinations and 
electronic microscopy, they were classified into a 
large group of mesotheliomas as a localized form 
of this dangerous, asbestos-related pathology.16 
Despite the relatively benign disease course, ques-
tions remain open in the field of diagnostics, preop-
erative histological verification and final treatment. 

Due to their non-characteristic clinical picture, 
SFTP are usually diagnosed in the later stages of 
the development, when causing pressure on the 
surrounding structures on account of their size. 
Smaller, accidentally discovered SFTP are relative-
ly easy to remove surgically. A much more signifi-
cant issue are radical surgical procedures of giant 
SFTP in patients affected by the pressure of the 
tumour on the mediastinal structures and lungs. 
Only a few cases of giant SFTP that cover almost 
the entire pleural space are described in literature. 
SFTP that we removed belongs to the largest so far 
described cases in global literature. Certain authors 
report of having performed the surgery via one or 
two thoracotomies at two different levels1, others 
via sternotomy.3 Our approach via right thoracos-
ternotomy (hemiclamshell) provides an optimal 
view of the pleural cavity and mediastinal struc-
tures. 

Preoperative diagnostics needs to be systematic 
to enable the surgeon a precise estimation of the 
scope of the surgical procedure, tumour operabil-
ity, blood flow of the tumour and the relation to 
neighbouring structures.  

A CT scan provides valuable data on the exact 
location of SFTP, its relation to surrounding struc-
tures, tumour homogeneity or potential bleeding 
areas or necrosis, chest wall destruction and the 
presence of pleural effusion.21,32,33 However, a CT 
scan cannot differentiate between benign and ma-
lignant SFTP cases. Large tumours are more likely 
to be malignant, with distinct heterogeneous struc-
ture, not clearly separated from the surrounding 
environment and in potential presence of pleural 
effusion.21 A part of the diagnostic preoperative ex-
aminations performed in our patient was an MRI 
examination to exclude tumour infiltration into 
mediastinal structures and angiography to display 
the feeding arteries. Similar guidelines are also 
supported by other authors.22,24 Pathological arter-
ies usually arise from chest arteries and we found 
an interesting description of the arterial circulation 
in SFTP from the celiac and hepatic arteries.34

Preoperative histological confirmation of such 
tumour changes in the chest remains a big prob-

lem. The diagnosis of SFTP is rarely reached before 
surgical excision and pathological examination of 
the mass.16 Sometimes preoperative diagnosis can 
be made with large-core needle biopsies. The risk 
of pneumothorax could be minimal with avoid-
ing aerated lung on the introduction of the nee-
dle.35 Although fine-needle aspiration biopsy may 
yield characteristic and diagnostic morphological 
features, it was difficult to reach a histological di-
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FIGURE 7. Positive immunoreactivity 
of tumor cells. (A) Bcl2; (B) CD34; (C) 
CD99. (A,B,C: 200x).

FIGURE 6. Microscopic features of the tumour. (A) Haemagioperycytic pattern in 
hypercellular and hypocellular sclerotic setting; (B) Hyalinised vascular structures; (C) 
Patternless pattern of growth; (D) Pleomorphic cells. (A,B,C,D: HE, 100x).
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agnosis in most studies.19 Cutting needle biopsy is 
probably preferable because of wider tissue sam-
pling.35 Thoracoscopic procedure, an effevtive di-
agnostic and therapeutic method, have also be to 
considered.36 In our case it was not possible to col-
lect suitable material for histological analysis with 
transthoracic and transbronchial biopsy.

Because in most cases the biological potential 
of SFTp is not preoperatively histologically con-
firmed, neoadjuvant therapy is not appropriate. 
After removing the tumour surgically we opt for 
adjuvant therapy in malignant or non-radically 
removed benign SFTP in accordance with the 
guidelines provided by De Perrot et al. (Table 3).16 
Because the benign SFTP was removed radically, 
our patient did not receive adjuvant therapy. 

It is possible that the tumour will recur, which 
mainly depends on the histological characteristics 
of SFTP and radical nature of the surgical proce-
dure. The possibility of benign pedunculated tu-
mours recurring is around 2%, for benign sessile 
tumours around 8%, malignant pedunculated tu-
mour around 14%, and for malignant sessile tu-
mours around 63%.31,37 It is necessary to follow the 
patients, usually every 6 months when control CT 
scan of the chest is performed. No recurrence was 
established in our patient after a year. 

Conclusions

SFTP are rare pleural neoplasms, stemming from 
submesothelial fibroblast cells and are in more 
than 80% benign. Initially, they are asymptomatic 
and by growing they create pressure on the sur-
rounding structures of the chest and cause chest 
pain, coughing, dyspnoea, and by pressuring on 
the mediastinum they can cause life-threatening 
signs of mediastinal shift. Tiered diagnostic ra-
diology is very important and provides valuable 
data in the most appropriate manner of treatment. 
Preoperative biopsy is usually not successful and 
the final diagnosis is obtained in most cases only 
after the surgical removal of the tumour. Radical 
surgical resection is the method of choice when 
treating benign and operable SFTP and need to be 
upgraded in malignant or non-radically removed 
benign tumours with adjuvant therapy. Extensive 
surgical resections can be avoided with timely 
diagnosis of smaller tumours, which can be radi-
cally removed with VATS. Regular check-up are 
required due to possible disease recurrence. 
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