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Abstract

lowed by close post-operative surveillance.

Background: Solitary fibrous tumors of the pleura are rare diseases of the thoracic cavity. They frequently grow
unnoticed until they exert compressive effects on adjacent organs. Treatment of solitary fibrous tumors of the pleura
is surgical resection. Post-operative surveillance is recommended to identify early recurrent disease.

Case presentation: \We present a rare case of a 76-year-old female patient with no previous pulmonary history
who presented with progressive dyspnea, fatigue, and involuntary weight loss. On chest X-ray and computed chest
tomography scan, she was found to have a 16.7 cm x 12.8 cm x 10.1 cm bulky mass occupying the left hemithorax
with associated compressive atelectasis of the lung. She underwent a computed tomography guided biopsy that
revealed the mass to be a solitary fibrous tumor. The patient underwent left muscle sparing lateral thoracotomy

with complete resection of the tumor. Post procedure, the left lung fully expanded. 18 months post-resection, she
developed a 3.3 cm x 1.7 cm tumor along the left internal thoracic artery lymph node chain which was histologically
identical to the resected tumor. The patient is currently being treated with bevacizumab and temozolomide.

Conclusion: Solitary fibrous tumors are very rare pleural tumors. Surgical resection is the treatment of choice fol-
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Background

Solitary fibrous tumors (SFTs) are rare, mesenchymal
neoplasms originating from fibroblastic or myofibro-
blastic tissue [1]. Although once thought to be a class of
mesotheliomas, SFTs are immunohistochemically dis-
tinct due to their presence of vimentin, CD34, and lack
of cytoplasmic keratins [2—4]. SFTs are most commonly
found in the thorax, but have also been identified in
extrathoracic locations including the head, neck, breast,
abdomen, pelvis, extremities, and scrotum [5, 6]. SFT’s
of the pleura (SFTPs) are very rare, occurring at an inci-
dence of 2.8 per 100,000 [7]. They account for <5% of all
pleural tumors, with only approximately one thousand
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total cases reported in the literature [8, 9]. We present
the following case report of a 76-year-old female patient
with no previous pulmonary history who presented with
dyspnea, fatigue, and anorexia and was found to have a
16.7 cm x 12.8 cm x 10.1 cm SFTP occupying the left
hemithorax.

Case presentation

A 76-year-old Caucasian female never smoker with no
previous pulmonary history was referred to our insti-
tution for evaluation of a biopsy proven 17 cm fibrous
tumor involving the left hemithorax. The patient related
of a two-month history of dyspnea, lack of energy, poor
appetite, and 10-pound involuntary weight loss. She
denied any fevers, chills, sweats, or hemoptysis. As part
of her evaluation, she had a chest X-ray and a computed
tomography (CT) scan of the chest that revealed a bulky
16.7 x 12.8 cm x 10.1 cm heterogeneous mass occupying

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0001-7077-8107
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13019-022-01842-6&domain=pdf

Khouzam and Khouzam Journal of Cardiothoracic Surgery

the left hemithorax with a mass effect involving the left
side of the anterior mediastinum (Fig. 1). The mass abuts
the proximal aortic arch, main pulmonary artery, left
pulmonary artery, and left pulmonary vein with mass
effect on the pulmonary vasculature. There was no evi-
dence of osseous erosion or abnormal calcification. Also
present was a moderate sized left pleural effusion. CT of
the chest with intravenous contrast revealed abutment
of the tumor to the mediastinum and chest wall without
frank invasion (Fig. 2A). Positron emission tomography
(PET) scan revealed patchy moderate hypermetabolism
with a maximum standardized uptake value (SUV) of
6.7 (Fig. 2B). There were hypoattenuating areas within
the mass with central photopenic defect compatible
with central necrosis and/or hemorrhage. There was also
uptake at the region of her left vocal cord with an SUV of
8.6. She underwent a CT guided core biopsy of the mass
with pathology showing a SFT with proliferation of spin-
dle cells in hypo and hyper-cellular areas with a collagen-
ous stroma and foci. By immunochemistry, the spindled
cells were positive for CD35, BCL-2, CD99, and negative
for S-100, AE1/3, and CAM 5.2. Diagnostic thoracentesis
was negative for neoplasia. Her past medical history was
significant for craniotomy with resection of a hypoglossal
neuroma with resultant left cranial nerve palsy involving
cranial nerves 8—12 and tracheotomy. She was evaluated
by otolaryngology, and endoscopic examination revealed
left vocal cord paralysis which was described as chronic
and previous Teflon injection. No tumor was identified.
She was taken to the operative suite. Flexible bron-
choscopy revealed no evidence of endobronchial tumor.
There was extrinsic compression involving the lingular
bronchus and left lower lobe bronchus. She underwent a
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Fig.2 A Computed tomography scan with intravenous contrast
revealing large bulky tumor with associated left pleural effusion
present in the left hemithorax. B Positron Emission Tomography scan
showing moderate hypermetabolism of the SFTP

left muscle sparing lateral thoracotomy. Operative find-
ings revealed a large, bulky, firm, well-circumscribed,
vascularized tumor involving the left hemithorax with
compressive atelectasis of the left lung (Figs. 3, 4, 5). This
was associated with a bloody pleural effusion totaling 1
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Fig. 1 Chest X-rays. A Pre-operative chest X-ray showing SFTP. B Post-operative chest X-ray
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Fig. 3 Surgical Image showing SFTP occupying mid and inferior left
hemithorax with compressive atelectasis of the lung

——

Fig. 4 Surgical Image showing blood supply of SFTP from branch of
the left internal thoracic artery

Fig. 5 Excised 16.7 cm x 12.8 cm x 10.1 cm SFTP

L. The tumor occupied the anterior and middle mediasti-
num and was firmly adherent to the left upper lobe lung
parenchyma and to the pericardium anterior to the left
phrenic nerve. There was no evidence of invasion of the
mediastinum. The tumor’s blood supply originated from
a branch of the left internal thoracic artery. The patient
underwent complete resection of the mass en bloc with
portions of the left upper lobe, lingula, and pericardium
with ligation of the branch of the left internal thoracic
artery (feeding vessel), and thoracic lymphadenectomy.
Post resection, the left lung expanded fully.

Cytology of the pleural fluid revealed benign mesothe-
lial cells. Tumor pathology revealed a SFT with atypical
features with a mitotic rate of 12/10 high-power field.
There was no metastasis to the mediastinal lymph nodes.

There was no lymph or vascular invasion. The tumor
was ungraded. 1% of the tumor showed necrosis. All
resected margins were free of tumor. No gene muta-
tions were detected in the following genes: KRAS, NRAS.
Immunostains of the tumor cells were positive for CD34,
CD99, and BCL-2, and were negative for AE1/3, CAM
5.2, S-100 protein and desmin. Her postoperative course
was uneventful. She was discharged home on postopera-
tive day five with marked relief of her dyspnea. The case
was presented at the multidisciplinary thoracic tumor
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board. It was recommended that no adjuvant therapy
was warranted. The consensus of the board was that
the patient should be monitored with a chest CT scan
at six-month intervals. 18 months post procedure, she
developed a 3.3 cm x 1.7 cm soft tissue tumor along the
left internal thoracic artery lymph node chain, a 1.1 cm
pre-carinal lymph node, a 1 cm subcarinal lymph node,
and a sub-centimeter right and left hilar lymph node.
PET scan revealed hypermetabolic uptake in the tumor
and lymph nodes with SUV’s ranging between 3.6 and
4.2. CT guided biopsy of the left internal thoracic artery
lymph node revealed metastatic fibrous tumor. Tumor
markers were identical to that of the resected specimen.
She is currently being treated with bevacizumab and
temozolomide.

Discussion

SFTP is a rare mesenchymal spindle cell neoplasm of the
thorax. The majority of SFTP originate from the visceral
pleura, as was the case with our patient [10]. In extremely
rare cases, SFI’s can originate from the lung paren-
chyma resulting in an intrapulmonary SFT [11]. SFTPs
are usually well circumscribed and pedunculated tumors,
perfused by vessels within the pedicle [10]. They have a
distinct histological fingerprint allowing them to be dis-
ambiguated from other neoplasms such as mesothelioma
or other lung sarcomas. Differentiation of SFTP includes
tissue that is CD34-positive, vimentin-positive, and ker-
atin-negative [2—4]. The majority of SFTP are benign,
although when malignant, can paradoxically be CD34-
negative [12]. This change in surface protein expression
is thought to be due to dedifferentiation of the tumor and
often results in poor outcomes [13]. However, this con-
version was not found in our patient.

Clinically, SFTPs often present asymptomatically and
are often diagnosed as incidental findings in chest X-rays
[12]. However, larger SFTPs are usually associated with
dyspnea and chest pain [14]. Large tumors can also cause
bronchial compression often resulting in atelectasis
and very rarely even hemoptysis [15]. The compression
of lung tissue along with the tumor mass presents with
dullness to percussion upon physical examination [16].
Certain paraneoplastic syndromes such as Doege-Potter
syndrome and Pierre-Marie-Bamberg syndrome have
been associated with SETP which can present with digital
clubbing, hypertrophic osteoarthropathy, and hypoglyce-
mia due to the production of insulin-like growth factor II
from the SFTP [17, 18].

SFTPs can recur even after total surgical resection.
However, the likelihood of recurrence is correlated with
the tissue type (benign vs malignant) rather than the size
of the tumor; benign tumors have an 8% recurrence rate
compared to 63% for malignant tumors, even following
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complete resection [19]. Malignant SFTP, as seen in our
patient, are defined as meeting at least one of the fol-
lowing criteria: mitotic rate>4/10 high-power fields,
presence of necrosis, atypical nuclei, and hypercellular-
ity [10]. The majority of SETPs recur within the first two
years of resection. Therefore, follow-up chest radiogra-
phy or CT scans are recommended at six month intervals
in the first two years post-resection [12].

Complete en bloc surgical resection is the primary
treatment for SFTP [19]. For small tumors (<5 cm),
thoracoscopic approaches are used for resection, whereas
larger tumors often utilize thoracotomy with wedge
resection, pneumonectomy, segmentectomy, or lobec-
tomy [20]. Further resections of the chest wall or pericar-
dium may be needed depending on the adhesion borders
of the tumor. Post-operative treatment often includes a
combination of temozolomide and bevacizumab which
are found to have a high disease control when given
together [21]. This was given to our patient.

Conclusion

SFTPs are rare thoracic tumors that can grow silently.
Complete surgical resection is recommended for patients
with SFTP. Careful post-operative monitoring is advised
after surgery due to the possibility of recurrence.

Abbreviations

SFT: Solitary fibrous tumor; SFTP: Solitary fibrous tumor of the pleura; CT:
Computed tomography; PET: Positron emission tomography; SUV: Standard-
ized uptake value.

Acknowledgements
Not applicable.

Author contributions

MK composed all sections of the manuscript and prepared all figures.
NK revised the information. All authors have read and approved the final
manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Patient consented for participation in research.

Competing interests
The authors declare that they have no competing interests.

Author details

'Loyola University Medical Center, Stritch School of Medicine, Maywood, IL
60153, USA. ?Division of Cardiothoracic Surgery, AdventHealth, Orlando, FL,
USA.



Khouzam and Khouzam Journal of Cardiothoracic Surgery (2022) 17:92

Received: 26 July 2021 Accepted: 18 April 2022
Published online: 03 May 2022

References

1. Chick JFB, Chauhan NR, Madan R. Solitary fibrous tumors of the thorax:
nomenclature, epidemiology, radiologic and pathologic findings, differ-
ential diagnoses, and management. AJR Am J Roentgenol. 2013. https://
doi.org/10.2214/AJR.11.8430.

2. Hernandez FJ, Fernandez BB. Localized fibrous tumors of pleura: a light
and electron microscopic study. Cancer. 1974,34:1667-74.

3. Al-lzzi M, Thurlow NP, Corrin B. Pleural mesothelioma of connective tissue
type, localized fibrous tumour of the pleura, and reactive submeso-
thelial hyperplasia. An immunohistochemical comparison. J Pathol.
1989;158:41-4.

4. Flint A, Weiss SW. CD-34 and keratin expression distinguishes solitary
fibrous tumor (fibrous mesothelioma) of pleura from desmoplastic meso-
thelioma. Hum Pathol. 1995;26:428-31.

5. Brunnemann RB, Ro JY, Ordonez NG, Mooney J, El-Naggar AK, Ayala AG.
Extrapleural solitary fibrous tumor: a clinicopathologic study of 24 cases.
Mod Pathol. 1999;12:1034-42.

6. ChangTH, Chen M, Lee CC. Solitary fibrous tumor of the scrotum: a case
report and review of the literature. BMC Urol. 2019. https://doi.org/10.
1186/512894-019-0573-2.

7. Okike N, Bernatz PE, Woolner LB. Localized mesothelioma of the pleura:
Benign and malignant variants. J Thorac Cardiovasc Surg. 1978;75:363-72.

8. Briselli M, Mark EJ, Dickersin GR. Solitary fibrous tumors of the pleura:
eight new cases and review of 360 cases in the literature. Cancer.
1981,47:2678-89.

9. Tamenishi A, Matsumura Y, Okamoto H. Solitary fibrous tumor causing
cardiac tamponade. Ann Thorac Surg. 2013;96:319-21.

10. England DM, Hochholzer L, McCarthy MJ. Localized benign and malig-
nant fibrous tumors of the pleura. A clinicopathologic review of 223
cases. Am J Surg Pathol. 1989;13:640-58.

11. Alghamdi ZM, Othman SA, Al-Yousef MJ, et al. Intrapulmonary location of
benign solitary fibrous tumor. Ann Thorac Med. 2020;15:98.

12. Abu AW. Solitary fibrous tumours of the pleura. Eur J Cardio-Thoracic
Surg. 2012;41:587-97.

13. Yokoi T, TsuzukiT, Yatabe Y, Suzuki M, Kurumaya H, Koshikawa T, Kuhara
H, Kuroda M, Nakamura N, Nakatani Y, Kakudo K. Solitary fibrous tumour:
significance of p53 and CD34 immunoreactivity in its malignant transfor-
mation. Histopathology. 1998;32:423-32.

14. Sung SH, Chang J-W, Kim J, et al. Solitary fibrous tumors of the pleura:
surgical outcome and clinical course. Ann Thorac Surg. 2005;79:303-7.

15. Robinson LA. Solitary fibrous tumor of the pleura. Cancer Control.
2006;13:264-9.

16. Dietrich CG, Roeb E, Breuer E, Matern S. Solitary fibrous thoracic wall
tumor. Progression with percutaneous radiotherapy. Dtsch Med Wochen-
schr.2001;126:12-5.

17. Ferretti GR, Chiles C, Choplin RH, Coulomb M. Localized benign fibrous
tumors of the pleura. AJR Am J Roentgenol. 1997;169:683-6.

18. Kalebi AY, Hale MJ, Wong ML, et al. Surgically cured hypoglycemia sec-
ondary to pleural solitary fibrous tumour: case report and update review
on the Doege-Potter syndrome. J Cardiothorac Surg. 2009;4:1-8.

19. De Perrot M, Fischer S, Briindler MA, et al. Solitary fibrous tumors of the
pleura. Ann Thorac Surg. 2002;74:285-93.

20. Magdeleinat P, Alifano M, Petino A, et al. Solitary fibrous tumors of the
pleura: clinical characteristics, surgical treatment and outcome. Eur J
Cardio-Thoracic Surg. 2002;21:1087-93.

21. Park MS, Patel SR, Ludwig JA, Trent JC, Conrad CA, Lazar AJ, Wang WL,
Boonsirikamchai P, Choi H, Wang X, Benjamin RS, Araujo DM. Activity of
temozolomide and bevacizumab in the treatment of locally advanced,
recurrent, and metastatic hemangiopericytoma and malignant solitary
fibrous tumor. Cancer. 2011;117:4939-47.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 5 of 5

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.2214/AJR.11.8430
https://doi.org/10.2214/AJR.11.8430
https://doi.org/10.1186/S12894-019-0573-2
https://doi.org/10.1186/S12894-019-0573-2

	Malignant solitary fibrous tumor of the pleura
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


