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Solitary Fibrous Tumor — Less Common

Neoplasms of the Pleural Cavity

Sarka Vejvodova, MD,! Vladimir Spidlen, MD,' Petr Mukensnabl, MD, PhD,?
Gabriela Krakorova, MD, PhD,? Jiri Molacek, MD, PhD,!
and Josef Vodicka, MD, PhD!

Purpose: solitary fibrous tumors (SFT) represent a heterogeneous group of primary pleu-
ral neoplasms with a low incidence rate and of which the biological origin, which consists
of mesenchymal cells, is uncertain.

Methods: The authors present herewith a retrospective analysis of 22 patients with SFTs
who were diagnosed and surgically treated between the years 2000-2015. The preoperative
tumors were successfully verified morphologically by transthoracic core needle biopsy
under CT control in 27.3% of patients. Surgical approaches were either posterolateral tho-
racotomy or videothoracoscopy. The follow-up median was 45 months (range 1-188 months).
Results: Twenty tumors were surgically removed radically, two tumors were found to be
unresectable due to the considerable tumor size. From histological point of view 81.8% of
tumors were SFT with low malignant potential, 18.2% of tumors with high malignant
potential. Despite the radical extirpation of the SFT, it relapsed in two patients.
Conclusion: The gold standard of SFT treatment is radical surgical removal; however,
patients at risk of recurrence require additional follow-ups. The results of adjuvant therapy
in recurrent and malignant forms of SFTs are the subject of discussion and further study.

Keywords: solitary fibrous tumor, pleura, De Perrot classification, diagnosis, surgical treatment

Introduction

The solitary tumor of the pleural cavity was described
for the first time by Wagner in 1870." During the following
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years only isolated cases of similar findings were men-
tioned which were due to their intimate relationship to
pleural tumors based on the mesothelial layer. In 1931,
Klemperer and Rabin classified these tumors as (so
called) benign (localized) mesotheliomas with no proven
asbestos exposure in contrast to malignant (diffuse)
mesothelioma, for which such a correlation was
proven.'? It was in the 1980s, on the basis of these
immunohistochemical methods, that the origin of these
solitary tumors was determined to be based not on the
pleural mesothelium lining but on the mesenchymal
cells layer, deposited subpleurally.? This finding led to
changes to the originally inconsistent terminology for
these tumors. Tumors formerly identified as so-called
benign mesotheliomas, benign pleural fibromas, subme-
sotelial fibromas, pleural fibromyxomas, etc., were
newly classified as so-called solitary fibrous tumors
(SFT).*» These are now defined as primary pleural neo-
plasms originating from the mesenchymal tissue which
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produces vimentin and CD34 (a transmembrane glyco-
protein expressed by mesenchymal stem cells), or which
gives a positive reaction to STAT6 (protein transmitting
signals from the receptor complex into the nucleus and
gene expression activator).!-®

Material and Methods

This is a retrospective analysis of 22 patients with
solitary fibrous pleural tumors that were diagnosed and
surgically operated by the authors between the years
2000-2015. The group of operated patients included
16 women and six men whose mean age was 59.6 years,
with an age range of 28-73 years. The laterality of the
SFT occurrence was almost balanced, 10 tumors were
located on the left side, 12 on the right. The diagnosis of
SFT was based on standard investigation methods for
surgical diseases of the lung and pleura i.e. computer
tomography (CT), magnetic resonance, fibrobronchos-
copy, etc. The successful preoperative verification of the
tumors was based on morphology determined through a
transthoracic core needle biopsy under CT control
in 27.3% of patients. The surgical approaches were
either posterolateral thoracotomy or videothoracoscopy.
Histopathological examinations were performed on
the removed tumors in a standard manner using the
haematoxylin-eosin dying method, and by immunohisto-
chemistry. SFT were classified according to the number
of mitosis in 2 mm? (World Health Organization clas-
sification of lung and pleural tumors from 2015) on
two categories — tumors with low malignant potential
(24 mitosis/2 mm?) and tumors with high malignant
potential (>4 mitosis/2 mm?). The median of the follow-
up group was 45 months (range 1-188 months).

Results

An accidental finding in a chest X-ray for other indi-
cations appeared in 10 asymptomatic patients. Another
12 patients were screened for pre-existing problems
which mostly included increasing dyspnoea (91.5% of
the clinical manifestations), followed by haemoptysis
and weight loss. Paraneoplastic Pierre-Marie-Bamberg
syndrome (pain, swelling and redness in the area of the
small leg joints and subfebrile temperature) was found in
one patient.

Twenty tumors were surgically removed radically,
three via videothoracoscopy, the remaining cases via
thoracotomy. In two cases the tumors were found to be
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Fig. 1 Solitary fibrous tumor removed from the left
pleural cavity (max. size 30 cm, weight 2500g).

unresectable due to the considerable size of the tumors
and invasion into mediastinum and magistral vessels. In
11 patients the SFTs originated on the visceral pleura, in
seven patients in the parietal pleura, in one patient from
both layers of pleura, whilst deposition in the lung paren-
chyma was found in three cases (upper right twice, right
lower lung lobe once). These intraparenchymatous find-
ings were treated by wedge resection in two cases and
once by a lobectomy of the respective lobe. This also had
to be performed in one case of bulky intrapleurally local-
ized tumor that lead to the irreversible loss of function of
the entire lung lobe due to its oppression. In a rare case
of the occurrence, four discrete bearings in one pleural
cavity were found, two on the visceral pleura and two on
the parietal pleura. The tumor sizes ranged from 3-30 cm
lengthwise, with the greatest recorded weight being
2500g (Fig. 1). From histological point of view 81.8% of
tumors were SFT with low malignant potential, 18.2% of
tumors with high malignant potential. Patients’ data are
stated in the Table 1.

In the group there were no significant peri- or postop-
erative complications. Patients were hospitalized on
average for 7 days. One patient with high malignant
potential SFT subsequently received adjuvant chemo-
therapy with etoposide-carboplatin, the other patients
were followed up. SFT relapse occurred in two patients
despite the original radical extirpation. The first case was
in a 68-year-old woman with intraparenchymatous low
malignant potential SFT in the upper lobe of the right
lung that was removed by a non-anatomical resection.
A relapse occurred four years after the initial surgery and
was successfully resolved through a right-upper lobec-
tomy. The second case of relapse was in a 69-year-old
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Fig. 2 CT image of an inoperable solitary fibrous tumor

in the left pleural cavity (axial section). CT:
computer tomography

man which occurred 18 months after the removal of mul-
tiple SFT foci from the right pleural cavity. Radical
extirpation of the recurrent bearings was successfully
performed. One patient suffering from inoperable SFT
died on the fourth postoperative day due to heart failure
caused by oppression by the huge tumor (Fig. 2).

Discussion

SFTs makes up less than 5% of all primary pleural
tumors. The incidence rate is 2.8 cases per 100000 pop-
ulation.? So far, 900 cases of this disease have been
described in literature.”® Since SFTs are derived from
mesenchymal cells, it is also possible that they originate
extrapleurally and are therefore better known as
extrapleural solitary fibrous tumors (ESFT). They can be
found for example in the nasal cavities, orbits, mouth,
salivary glands, thyroid, kidney, spinal cord and else-
where.” In rare cases, SFTs also occur in the lung paren-
chyma where they originate from the mesenchymal cells
transformation in interlobular septa.” According to
Sakurai et al., it has been published only 11 cases of
intrapulmonary localized SFT until 2008.” Compared
with these data we can consider our presentation of three
cases (in a group of 22 patients) as a relatively rare. Pleu-
ral SFTs usually occur singly, however cases of multiple
occurrence in a pleural cavity have been reported too.!?
The peak incidence rate is in those people in their 60s
and 70s, whereby the proportion of men to women is
approximately equal.!>!112)

Solitary fibrous tumors usually represent themselves as
an accidental finding as a result of an imaging examination
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Fig. 3 Solitary fibrous tumor of the right pleural cavity
shanked to the pleura of the interlobar fissure
(photo obtained during surgery).

for other reasons. Nevertheless, up to half of the cases pres-
ent themselves through their clinical manifestation.”!3-15
The symptoms may either be intrathoracic due to the sup-
pression of the lung as a result of tumor growth, or by
formed pleural effusion, as well as extrathoracic due to the
production of specific substances by cancer cells proper.”
The most common intrathoracic symptoms are coughing,
chest pain, dyspnoea and haemoptysis."”'¥) The presence of
pleural effusion was reported in up to 16% of cases, espe-
cially in high malignant potential SFT.>® Weight loss was
described in 10% of patients."* Extrathoracic (paraneo-
plastic) symptoms may include joint pain and finger par-
aesthesia caused by the production of liver-derived growth
factor (hepatocyte growth factor - HGF) or the excessive
production of hyaluronic acid as part of Pierre-Marie-
Bamberg syndrome (hypertrophic pulmonary osteoar-
thropathy) or intermittent hypoglycaemia (Doeg-Potter
syndrome) caused by the production of IGF-II (insulin-like
growth factor II).'® The Doeg-Potter syndrome ranges from
2% to 4%, rarely up to 14%, and is described more fre-
quently in tumors localized in the right pleural cavity with a
size more than 20 cm and with high tumor cell mitotic
potential.”#!? The manifestation of Pierre-Marie-Bamberg
syndrome is reported to be 35%.!V In rare cases, gyneco-
mastia and galactorrhoea have also been reported in some
patients.”

Most solitary fibrous tumors are detected early during
examinations using imaging methods. On chest X-rays, the
tumors usually appear as a solitary, well-circumscribed
homogeneous expansion, sometimes associated with pleu-
ral effusion, most commonly in the middle and lower parts
of the pleural cavity.” Computer tomography examinations
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Table 2 De Perrot classification of the solitary fibrous tumor of the pleura

Stadium Tumor morphology Recurrence prognosis
0 Stem SFT with no signs of malignancy 2%
I Adjacent SFT with no signs of malignancy 8%
1I Stem SFT with histological evidence of malignancy 14%

III Adjacent SFT with histological evidence of malignancy 63%

v Multiple synchronous metastatic tumors

SFT: solitary fibrous tumor

usually show a low density lesion (25—40 Hounsfield units)
with a rich vascular supply. Lung oppression with atelecta-
sis, the presence of central necrosis, or an inhomogeneous
image of the tumor, can make it difficult to differentiate
SFTs from other pleural neoplasms and lung cancers, or to
differentiate SFT with low malignant potential.>® CT angi-
ography and magnetic resonance help to make the diagno-
sis more accurate due to the more detailed information they
provide with regards to the fibrous component of the
expansion and its relation to the surrounding structures.'3!9
The successful morphological verification of the tumor
was carried out by transthoracic core needle biopsy under
CT control. The success rate is 38%—50% (27.3% in our
sample).1’2’4v7’8*12)

SFTs are usually well-circumscribed having an ovoid
or spherical shape, covered by a fibrous sheath of a whit-
ish color, under which the rich vascular supply shines
through. The sometimes also consist of multiple nodes.
When cut, they are whitish-grey, with noticeable foci of
necrosis and hemorrhage.” Histologically, SFTs are
formed by uniform spindle fibroblasts with varying degrees
of cellularity in the different parts of the tumor. Deposits of
stromal hyalinization are frequent too, which are mostly
situated around blood vessels. Foci with a fascicular or
storiform arrangement can also be found on occasions.
Immunohistochemistry examinations of the tumor cells
CD34, Bcl2 and CD99 are usually positive, but the positiv-
ity is not entirely specific.!> A positive STAT6 reaction is
therefore considered to be the most evident (>95%). Fur-
thermore, certain tumors may also be smooth muscle actin
(SMA), epithelial membrane antigen (EMA), desmin,
S100 protein or keratin positive.?? The size of SFT's range
from a few millimeter to the tens of centimeter (0.8-26
cm).?V In up to 80% of cases they originate on the visceral
pleura and are connected to it by a shank or wide anneal,
typically in the interlobar fissure areas in the middle or bot-
tom parts of the pleural cavity (Fig. 3).'2142D

From the point of view of the biological behavior, the
majority of solitary fibrous tumors are with low malignant
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potential. Nevertheless, in literature there are also
descriptions of the incidence of variants with high malig-
nant potential in the range of 7%—-60%.!2*1215 The
mitotic activity of the tumor is not high, usually less than
5 mitoses per 2 mm?. A higher number of mitoses and
hypercellularity is usually the sign of the aggressive
behavior of the tumor. Potential criteria for malignant
SFTs have not yet been precisely specified and unified.
According to some authors, tumors of a larger size
(>8-13 cm) infiltrating the surrounding area, with an
increased cellularity, higher number of central necrosis
and hemorrhage, or associated with effusion, have a
higher tendency to show malignant behavior.>712.22
However, other studies refer to the fact that the size of
the tumor, its location, the presence of symptoms, or the
fact that it is based on the visceral or parietal pleura, are
not unambiguous evidence of the increased possibility of
tumor recurrence and shortened survival interval.®!> The
expression of the pl6 SFT protein is not significantly
associated with its recurrence.!> High malignant poten-
tial SFTs frequently metastasize to the lungs, bones,
liver, kidney, adrenal glands and spleen, and in rare cases
to the brain.!?® According to the macroscopic findings
during surgery and histological analysis, De Perrot pro-
posed an SFT classification on the basis of which it is
possible to accurately predict their future behavior
(Table 2).>

The gold standard of SFT treatment is their radical sur-
gical extirpation via either a mini-invasive approach or a
thoracotomy. The limit for a mini-invasive procedure is
determined by the size of the tumor. The recommended
SFT size is 5 cm in diameter.!>*!2 A fundamental pre-
requisite for successful treatment is an RO resection,
including adhesions between it and the surrounding
pleura. This is because they can also be a source of dis-
ease recurrence.!>?) When SFT infiltration into the
lung parenchyma appears, its non-anatomical or anatom-
ical resections are indicated depending on the extent of
the affection. Radical surgery is considered for low
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malignant potential SFT, however, patients must con-
tinue to be carefully monitored for the risk of recurrence
despite the original radical removal of the tumor.!3¥
The administration and success of adjuvant therapy (che-
motherapy, radiotherapy) for recurrences and SFT with
high malignant potential are, due to the relatively small
number of patients, still subject to discussion.!?62> The
risk of SFT recurrence can be up to 30% (in our sample
9,1%), with five-year survival rates after radical SFT
removal of around 90%, and a ten-year survival rate of
around 86%.32?

Conclusion

Solitary fibrous tumors represent themselves as a het-
erogeneous group of primary pleural neoplasms of an
uncertain biological nature originating from mesenchy-
mal cells. Malignant behavior can be expected in tumors
with concurrent paraneoplastic symptoms, pleural effu-
sion, larger size, infiltration into surrounding tissues, with
increased cellularity and a plurality of central necrosis
and hemorrhage. At present, accurate information on the
biological nature and the risk of SFT recurrence is given
under the De Perrot classification. However, as shown by
our experience, tumors of a larger size, with pleural effu-
sion formation and paraneoplastic symptoms, can be
quite benign and treatable through radical surgery with
high long-term survival rates without relapse or disease
process generalization. The gold standard of SFT treat-
ment is their radical surgical removal. The administration
and results of adjuvant therapy in recurrent and SFTs
with high malignant potential are the subject of discus-
sion and further studies.
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