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ORIGINAL ARTICLE

Solitary Fibrous Tumor of the Pleura: Surgery
and Clinical Course in 18 Cases
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Giampiero Dolci, MD, Francesco Sellitri, MD, Franco Stella, MD

Department of Thoracic Surgery
University of Bologna, S. Orsola-Malpighi Hospital
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ABSTRACT

Solitary fibrous tumors of the pleura are very rare neoplasms that can sometimes
present with malignant features. Between 1984 and 2007, 18 cases were treated in our
institution. There were 7 men and 11 women, with a median age of 56 years (range,
33-77 years). All patients underwent surgical treatment. Except for one case with
hemangiopericytic features, all tumors were histologically the fibrous type of pleural
mesothelioma. Resections were radical and there were no recurrences. There was no
perioperative mortality. The outcome was excellent, and all patients have been
followed up continuously. Survival rates at 3, 5, and 10 years were calculated as
86.7%, 75%, and 66.7%. One patient died after 18 months (malignant type of solitary
fibrous tumor), and 2 died of unrelated disease after 24 and 53 months. Surgery is the

treatment of choice, and careful long-term clinical follow-up is required.
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INTRODUCTION

Primary tumors of the pleura have been classified into
2 major categories: diffuse and solitary. Diffuse pleural
neoplasms are the common asbestos-related malignant
mesotheliomas arising from mesothelial tissue, while
solitary tumors are not asbestos-related.’ Solitary
fibrous tumors are rare neoplasms with approximately
900 cases described in the literature.” They are known
by a variety of names indicative of their clinical course
and of the controversy regarding their histogenesis.
Previous definitions include benign fibrous mesothe-
lioma, localized mesothelioma, benign localized
fibroma, and submesothelial fibroma;® the preferred
term for these tumors of mesenchymal origin is solitary
fibrous tumor of the pleura (SFTP).* SFTP follows a
benign course in up to 80% of cases, and has no
relationship to malignant mesothelioma.” SFTP can be
malignant when it is large; in this situation it presents
with symptoms of compression of adjacent structures.
Malignant histological aspects can also be present.
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SFTP usually originates from the visceral pleura and is
pedunculated, but it may arise in a wide range of tissues,
which confirms its mesenchymal histogenesis.®
We describe our experience of 18 patients with a
diagnosis of SFTP.

PATIENTS AND METHODS

Eighteen patients with SFTP were operated on in our
institution between 1984 and 2007. Charts, radiographs,
and histopathology slides were reviewed to determine
the clinical presentation, histologic type, and malignant
features as well as the surgical approach, operative
outcome, pattern of recurrence and metastasis, and
survival rate. Complete surgical resection of the neo-
plasm was performed in all patients, and they were all
included in a strict long-term follow-up program that
included clinical examination, chest radiography after 1,
3, and 6 months, and a computed tomography (CT) scan
every year. The follow-up period ranged from 1 to 10
years; no patient was lost to follow-up.
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Histological diagnosis was determined in hematoxylin
and eosin-stained specimens visualized by light micro-
scopy, and immunohistochemical reactions with vimen-
tin, actin, desmin, synaptophysin, chromogranin,
neurone-specific enolase, neurofilaments, LE47, S-100
protein, Bcl-2 and CD34, as well as by electron
microscopy. All cases were analyzed by pathologists.
Special “white sections” were prepared for immuno-
histochemical examinations using different mono- or
polyclonal antibodies (keratin, vimentin, S-100, CEA,
EMA, CD34, desmin, actin) to establish the differential
diagnosis between SFTP and malignant mesothelioma.

RESULTS

There were 11 women and 7 men, aged 33—77 years
(mean, 56 years); 9 patients were smokers. No history of
exposure to asbestos was recorded. Cough in 2 patients,
chest pain in 3, and dyspnea in 2 were the most common
symptoms. One patient had hemophthisis and pleural
effusion. Ten patients were asymptomatic and the
diagnosis was made incidentally through a chest radio-
graph performed for other reasons; in these cases, there
was an opaque appearance in the pulmonary parench-
yma or arising from the parietal or diaphragmatic pleura,
or signs of a mediastinal mass. No patient presented with
hypertrophic pulmonary osteoarthropathy or digital
clubbing, but one case of hypoglycemia was observed.
The preoperative assessment included CT scan and
bronchoscopic examination. The CT appearance of the
lesions was of a homogeneous well-delineated focal
mass in 15 cases, and a large heterogeneous mass in 3
(Figure 1). One patient had 2 masses: the second was
smaller but they were both SFTP; another patient had 3
distinct masses arising from the parietal pleura.
Preoperative bronchoscopy showed normal findings in
16 cases and extrinsic compression in 2. None of these
patients presented with endobronchial growth. Magnetic
resonance imaging was necessary in 3 cases to
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Figure 1. Computed tomography showing a giant solitary

fibrous tumor of the pleura with heterogeneous zones.

discriminate whether the origin of the mass was above
or below the diaphragm and to determine the extent of
its involvement. In 6 patients, the preoperative study was
supplemented with a transthoracic needle biopsy; pre-
operative histologic diagnoses had been obtained in 2 of
them. In 6 cases, preoperative histological diagnoses
were obtained by video-assisted thoracoscopy (VAT);
small lesions were removed along with the pedicles in 3
cases by video-assisted thoracic surgery (VATS) and
the resections were limited. Three VAT cases were con-
verted, so 11 patients had a thoracotomy (we performed
a double thoracotomy in one), and one had a median
sternotomy. All patients underwent tumor exeresis. The
following operations were performed: 7 wedge resec-
tions of the left lung, one of which required partial
diaphragmatic resection; 1 upper left lung lobectomy;
8 wedge resections of the right lung; and 6 masses were
removed via a limited pleurectomy of the mediastinal
pleura.

Tumor size ranged from 1.3 to 24 cm in diameter (mean,
18.8 cm). The largest tumor, weighing 3,100g, pre-
sented with fibrohistiocytoma-like malignant features
(Figure 2; Table 1). The tumors originated from the

Figure 2. Giant fibrous tumor of the pleura: macroscopic
specimen.

Table 1. Most frequent pathological features of small and
large solitary fibrous tumors of the pleura

Small Tumors (<8 cm) Large Tumors (>8 cm)

Pedunculated within
pleural cavity

Parietal pleural origin

Pleural adhesions

Focally edematous,
hemorrhagic, necrotic

Richly vascular

Rare mitosis

Variable pleomorphism

Nodular within lung

Visceral pleural origin
Smooth pleural surface
Uniformly solid hyalinized

Poorly vascular
No mitoses
No pleomorphism
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visceral pleura in 15 cases; there was a pedicle present
in 8 of them, whereas 5 had no pedicle (sessile tumor)
and 2 showed a prevalent intrapulmonary growth (the
so-called inverted fibroma). The lesions originated from
the parietal pleura in 3 cases, from the mediastinal
pleura in one, from the diaphragmatic pleura in one, and
from the mediastinal and diaphragmatic pleura in
another. In 11 cases, the tumors had a vascular pleural
pedicle ranging from 1 to 2 cm in length. Tumors with
pedicles are always benign; however, one case of SFTP
and fibrohistiocytoma had a l-cm long stalk. The
remaining tumors were broad-based with sessile attach-
ment to the pleura, or involvement with the pulmonary
parenchyma. All neoplasms were well circumscribed,
encapsulated by a thin translucent glistening membrane
containing a reticulated vascular network, round or
ovoid, and firm to rubbery. Only one tumor presented
with a malignant component with a soft and mucoid
consistency (coexistent with hemorrhage and necrosis
clearly observable macroscopically). Of the 15 patients
with benign tumors, 14 were free of disease after
surgery. There were 3 deaths: one after 4 years due to
cardiac problems, and another after 2 years from non-
tumor-related causes. The patient with a malignant form
of SFTP died 18 months after surgery due to respiratory
failure caused by pleural effusion. The 2 patients with
borderline tumors (with some malignant microscopical
features such as increasing mitotic activity and presence
of necrosis) were free of disease at 15 and 20 months
after surgery. Survival rates at 3, 5, and 10 years were
86.7%, 75%, and 66.7%, respectively.

DISCUSSION

SFTP has been described as occurring mostly in the
pleura, but it has also been reported in other thoracic
areas (pericardium, mediastinum), the abdomen (peri-
toneum, retroperitoneum, liver), and exceptionally in the
nasal cavity, sinuses, nasopharynx, parapharyngeal
spaces, epiglottis, thyroid, parotid, and orbit.> SFTP
may be asymptomatic for a long time, and some tumors
are only recognized incidentally. The most common
symptom reported is cough.” The incidence of SFTP is
approximately 2.8 cases per 100,000 hospital patients,
accounting for fewer than 5% of all neoplasms involving
the pleura.®

In our experience, the majority of SFTP remained
asymptomatic for a long time, usually being an inci-
dental finding on chest radiography, while symptomatic
patients complained of nonspecific thoracic symptoms
such as cough, chest pain, and dyspnea. Sometimes,
SFTP is accompanied by extrathoracic manifestations
that include arthritic pain and clubbing of the fingers
(hypertrophic pulmonary osteoarthropathy) and hypo-
glycemia.”® Hypoglycemia is caused by tumor

production of insulin-like growth factor I or I1.”™'' The
occurrence of hypoglycemia with an intrathoracic tumor
was reported independently by both Doege and Potter in
1930; since then, the presence of a non-pancreatic tumor
associated with low blood sugar levels has often been
referred to as Doege-Potter syndrome.'> The key to
diagnosis of SFTP remains chest radiography which
shows a wide variation in appearance. In our cases, as in
most of those described in the literature, it appears as a
well-delineated, round, ovoid, or lobulated mass. If
the lesion is pedunculated, the position of the mass
can change, which should be indicative of the
diagnosis. Serous pleural effusion affects fewer than
10% of patients, and calcification is present in the tumor
in 7%.

The CT scan is an important step in the preoperative
work-up because it can determine the relationship of the
tumor to neighboring structures and assess its resect-
ability. CT usually reveals a sharply delineated and
sometimes lobulated mass, with the same density as the
musculature, which is homogeneous in most cases,
especially when the lesion is small. Larger neoplasms
may have a heterogeneous appearance. Contrast-
enhancement is usually intense and homogeneous, as a
result of the rich vascularization. However, CT also may
show non-enhanced areas that are due to necrosis,
myxoid degeneration, or hemorrhage within the tumor.
The angles between the tumor and the chest wall can be
acute and suggest a parenchymal mass. When the tumor
is close to the mediastinum or diaphragm, its relation-
ship to the surrounding structures is sometimes difficult
to assess, even using CT. Magnetic resonance imaging is
the most sensitive examination to exclude invasion of
neighboring structures. Ultrasound can help to precisely
locate the tumor in relation to the diaphragm, and
we used this method for confirmation of a magnetic
resonance imaging result in one case. Fine-needle
transthoracic aspiration cytology is generally a poor
diagnostic tool because the tumor is composed of
acellular and hypercellular portions. Bronchoscopy
does not help in preoperative diagnosis because SFTP
is an extrabronchial disease. None of our patients
presented with endobronchial signs of compression,
and only extrinsic compression could be seen. VAT is
the most invasive method used for diagnosis. It has the
highest yield (95%) in specific and neoplastic pleural
diseases. We obtained the SFTP diagnosis by VAT in
6 cases in our series.

Although SFTP is generally a benign lesion, the surgical
technique must take into account the possibility of
recurrence, and particularly for larger masses, the
possibility of malignant transformation. In all cases,
resection must not be too extensive but must ensure the
absence of subsequent recurrence. In our opinion, if a
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recurrence is found in the same place as the original
tumor, the new lesion and the surrounding pleura,
including both the visceral and parietal pleura in contact
with the tumor, should be resected. Pulmonary wedge
resection by VATS is indicated for both diagnosis and
treatment of a pedunculated SFTP arising from the
visceral pleura. If the SFTP originates from the parietal
pleura, extrapleural resection is recommended. The
surgical option depends on the pleural location, the
presence or absence of a pedicle, and any malignant
component of the mass (such as hemangiopericytoma
features). When the SFTP arises from the parietal pleura,
surgical treatment usually consists of excision of the
mass with its pedicle and a partial pleurectomy, but
wedge resection of the pulmonary parenchyma has to be
performed when the lesion arises from the visceral
pleura.

Although SFTP is considered histologically benign,
because of the risk of recurrence and malignant
transformation, we believe that complete surgical resec-
tion should be the gold-standard treatment, with optimal
disease-free survival and acceptable operative risk. VAT
or VATS procedures for SFTP may obtain the diagnosis
as well as complete resection of small lesions, but it is
important to understand that the traditional surgical
access by thoracotomy is preferable for the treatment of
large masses. The duration of surgery is reduced and
postoperative thoracic pain is less after VAT/VATS than
after thoracotomy. Careful long-term clinical follow-up
is therefore required for all cases of SFTP, and it is
probably unwise to regard any such lesion as definitely
benign.
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