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Short communication

ABSTRACT

Solitary fibrous tumor (SFT) is a soft tissue tumor of mesenchymal origin involving, most commonly, the pleura. 
Intrapulmonary SFT is a slow-growing tumor that rarely reaches giant forms. SFTs are asymptomatic and often randomly 
discovered by routine chest X-rays. The diagnosis requires histopathological and immunohistochemical (IHC) examinations. 
Most of the SFTs are benign and present an indolent course. Larger tumors are more likely to be malignant and 
consequently associated with a worse prognosis. Despite having histopathological criteria for malignancy, the behavior 
of SFTs is challenging to predict. We report a case of giant intrapulmonary SFT of intermediate risk. 
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INTRODUCTION

Solitary fibrous tumor (SFT) is a soft tissue tumor 
of mesenchymal origin that most commonly involves 
the pleura.1,2 SFT also occurs in other sites such as 
the lung parenchyma, pericardium, pelvis, abdomen, 
retroperitoneum, buccal space, maxillary sinus, liver, 
pancreas, suprarenal region, and kidneys.3 It is a 
slow-growing neoplasm, and giant forms are rarely 
encountered.4 SFT is considered “giant” when the 
diameter is greater than 15 cm or when tumors 
occupy more than 40% of the hemithorax.5 The 
estimated SFT incidence is less than 2% of all soft 
tissue tumors, approximately 0.2 per 100,000 people 
annually.2 The peak age of incidence is between 
the 5th and 7th decade of life, although it is seen in 
all ages with no gender predisposition.6,7 In their 
early stage, SFTs are asymptomatic and are often 
randomly discovered by routine chest X-rays.4 These 
tumors tend to grow into massive lesions before any 

evidence of local compression symptoms like cough, 
dyspnea, and chest pain.4,6 Rarely, hypertrophic 
pulmonary osteoarthropathy and hypoglycemia 
may accompany the clinical presentation due to the 
abnormal production of hyaluronic acid and insulin-
like growth factor-2 by the tumor. The presence 
of pleural effusion and compressive symptoms are 
more likely in patients with malignancy and large 
tumors.8 Compared to mesothelioma, there is no 
association with exposure to tobacco, asbestos, or 
other environmental agents.6,7 The cell of origin of 
SFTs is believed to be the subpleural mesenchymal cell. 
These CD34-positive tumor cells are now considered to 
be ‘‘dendritic interstitial cells’’ with antigen-presenting 
ability.9 Diagnosis of extra pleural SFT is challenging and 
requires clinical, histological, immunohistochemical, 
and even molecular findings.10 We report a case of 
giant intrapulmonary SFT.
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CASE REPORT

A 60-year-old man, a railway employee, presented 
with complaints of loss of appetite and loss of weight over 
the last year. He started presenting fever and chills over the 
previous week, followed by shortness of breath. He is a 
chronic alcoholic and smoker with Type-2 diabetes mellitus.

The thoracic ultrasonography showed left pleural 
effusion, underlying lung consolidation/collapse, 
and a heteroechoic mass lesion within the left 
lung. His thoracic contrasted enhanced computed 
tomography showed a well-defined heterogeneously 
enhancing soft tissue density mass with a large central 
hypodense area in the left hemithorax, with collapse 
of the left lung segments. Wide local excision with 
left lower anterior segmentectomy was performed.

We received a specimen of left lung lower 
anterior segmentectomy measuring 18×15×9.6 cm 
and weighing 1.5 kg. On the cut section, a large grey-
white tumor was seen occupying the whole segment, 
measuring 17.5 ×15 ×9 cm with grey-yellow areas 
and hemorrhage (Figure 1A, 1B). We also received a 
segment of rib measuring 4x2x1cm.

Microscopically, the tumor was comprised of 
spindle cells with a fusiform nucleus arranged in bundles, 
sheets, hemangiopericytomatous and pattern-less 
patterns with collagenous stroma (Figures 2A and 2B). 
Mitotic figures were 1-2 per 10 high-power fields. 
Focal areas of necrosis and hemorrhage were present.

On immunohistochemistry, the tumor cells were 
diffusely and strongly positive for STAT6, BCL2, and 
CD34 (Figure 2C and 2D). MiB1/Ki67 was 10-12%. 
The final diagnosis of a solitary fibrous tumor of 
intermediate risk was made.

The immediate postoperative course was 
uneventful. The patient has yet to turn up for the 
follow-up visit. According to the care-takers, the 
patient is clinically doing well at the end of 1-year 
post-surgery follow-up.

DISCUSSION

SFT arises most commonly from the pleura. 
But SFT occurring within the lung parenchyma i.e., 
intrapulmonary SFT, is a poorly recognized entity since 
it has rarely been reported.11,12 According to a study by 
Lin et al.,12 around 45 patients with intrapulmonary SFTs 
were retrieved by searching databases, and 4 cases out 
of them were giant intrapulmonary SFTs, the largest of 
22 cm in its longest axis. However, they excluded some 
studies due to the lack of information. The preoperative 
diagnosis is difficult because of non-specific clinical and 
imaging findings. Hence, the correct diagnosis requires 
pathological and immunohistochemical examination 
of the resected surgical specimens.1

The results of the studies are contradictory 
concerning the association between tumor size and the 
risk of recurrence. While some large tumors are more 

Figure 1. Gross view of the surgical specimen. A – Large grey-white mass measuring 17.5 ×15 ×9 cm (scale bar= 5 
cm); B – Large grey-white mass with grey -yellow areas and hemorrhage in the left lung, measuring 17.5 ×15 ×9 cm 
with a segment of rib measuring 4x2x1cm (scale bar= 5 cm).
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likely to be malignant and are associated with a worse 
prognosis,13 others suggest that size is not a risk factor 
for recurrence and long-term survival is excellent.14

It is difficult to predict the biological behavior 
of SFTs. Histologically benign tumors may stil l 
recur.2 The malignant behavior of SFT may be suspected 
if the following features are seen: hypercellularity, 
pleomorphism, tumor necrosis and hemorrhage, > 
4 mitoses/10 high-power fields, and tumor size of 
10cm or larger.13 Diebold et al.,15 have noted that 
a high proliferation index MIB-1 of more than 10% 
was independently associated with adverse outcomes. 
In our case, the tumor was 17.5cm with 1-2 mitotic 
figures/10 hpf, focal areas of necrosis, hemorrhage, 
and MiB1/Ki67 was 10-12%. Hence, the diagnosis of 
a solitary fibrous tumor of intermediate risk was made.

The differential diagnosis includes pulmonary 
adenofibroma, synovial sarcoma, benign neural 
neoplasms, leiomyoma, leiomyosarcoma, spindle cell 

carcinoid tumor, nerve sheath tumor, spindle cell 
thymoma, fibrosarcoma, sarcomatoid carcinoma, and 
sarcomatoid mesothelioma. IHC plays a significant 
role in making a definitive diagnosis.12 IHC findings 
in intrapulmonary SFT are similar to those in pleural 
SFT.16,17 The most important positive markers in SFT are 
CD34, Bcl-2, STAT-6 which usually show diffuse and 
strong expression.16,18 Expression of CD34 has been 
observed in 81–95% of SFTs but is lost in malignant 
tumors. BCL-2 is a sensitive marker (> 90% sensitivity) 
with low specificity. Although a distinct IHC profile 
is expressed in SFT, the classic histological and IHC 
profile is not seen in all cases and diagnosis can be 
challenging.18 NAB-STAT6 gene fusion has been shown 
to be present in the majority of SFT. STAT6 IHC stain 
has emerged as a useful surrogate marker of NAB2-
STAT6 gene fusion with a sensitivity and specificity 
of 98% and 85%, respectively. It is also expressed in 
malignant cases.18 It helps to diagnose rare neoplasms 

Figure 2. Photomicrographs of the tumor. A and B – Spindle cells with fusiform nucleus arranged in fascicles, sheets, 
hemangiopericytomatous and pattern-less patterns with collagenous stroma. (H&E, x200, x400 respectively); C – 
STAT6 strongly positive reaction (x400); D – CD34 positive reaction (x400).
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and to distinguish them from histologic mimics.15 In our 
case, tumor cells were diffusely and strongly positive 
for STAT6, BCL2, and CD34.

The mainstay of treatment for all benign and 
malignant SFT is complete tumor resection with a 
recommendation of a 1 to 2-cm margin of healthy 
tissue.17 Complete excision of giant SFT may be a 
challenging task.4 Intraoperative bleeding is a major 
complication, especially with giant tumors, and 
preoperative embolization may be helpful.5 The tumor’s 
behavior does not always correlate with histologic 
findings. Rao et al.11 have reported recurrence in 20% 
of benign cases of intrapulmonary SFT. Also, late 
recurrence after more than 20 years has been reported 
after the initial resection.17 Hence, it is crucial to have 
a long-term follow-up of all the patients.

Given the rare occurrence of intrapulmonary 
localized SFT of the lung, more studies are needed to 
clarify their clinicopathologic behavior.

CONCLUSION

Intrapulmonary SFT is a relatively uncommon 
tumor, and accurate diagnosis is essential for 
appropriate management. Giant SFTs deserve special 
consideration since they may be associated with various 
clinical symptoms, technically challenging surgery, 
and unpredictable clinical outcomes. STAT6 IHC 
stain has emerged as a useful surrogate marker of 
NAB2-STAT6 gene fusion with excellent sensitivity 
and specificity, which is practical and economically 
feasible. Extensive sampling is required to exclude 
malignancy. It is crucial to have long-term patients’ 
follow-ups because of the difficulty in predicting the 
future biological behavior of the tumors.

REFERENCES

1. Palmieri G, Grassi C, Conti L, et al. Giant solitary fibrous 
tumor of the pelvis: a case report and review of literature. 
Int J Surg Case Rep. 2020;77S(Suppl):S52-6. http://doi.
org/10.1016/j.ijscr.2020.09.058. PMid:32972891.

2. Zhou S, Zhan R, Qiao Z, Wu J. Giant solitary fibrous tumor: 
a clinically silent tumor. Asian J Surg. 2021;44(8):1085-
6. http://doi.org/10.1016/j.asjsur.2021.05.018. 
PMid:34119388.

3. Hohenforst-Schmidt W, Grapatsas K, Dahm M, et al. 
Solitary fibrous tumor: a center’s experience and an 

overview of the symptomatology, the diagnostic and 
therapeutic procedures of this rare tumor. Respir Med 
Case Rep. 2017;21:99-104. http://doi.org/10.1016/j.
rmcr.2017.04.007. PMid:28458994.

4. Guo J, Chu X, Sun YE, Zhang L, Zhou N. Giant 
solitary fibrous tumor of the pleura: an analysis of five 
patients. World J Surg. 2010;34(11):2553-7. http://doi.
org/10.1007/s00268-010-0715-x. PMid:20628740.

5. Perrotta F, Cerqua FS, Cammarata A, et al. Integrated 
therapeutic approach to giant solitary fibrous tumor of the 
pleura: report of a case and review of the literature. Open 
Med (Wars). 2016;11(1):220-5. http://doi.org/10.1515/
med-2016-0042. PMid:28352798.

6. Barata M, Cabral D, Sequeira P, Couto C, Oliveira 
A, Rodrigues C. Solitary fibrous tumor of the pleura: 
a giant finding, a benign entity? Respir Med Case 
Rep. 2021;33:101411. http://doi.org/10.1016/j.
rmcr.2021.101411. PMid:34401259.

7. Ershadi R, Rahim M, Abbasi M, Erfanian R. Giant 
solitary fibrous tumor of the pleura. J Surg Case Rep. 
2018;2018(11):rjy270. http://doi.org/10.1093/jscr/rjy270. 
PMid:30397437.

8. Furukawa N, Hansky B, Niedermeyer J, Gummert J, Renner 
A. A silent gigantic solitary fibrous tumor of the pleura: 
case report. J Cardiothorac Surg. 2011;6(1):122. http://
doi.org/10.1186/1749-8090-6-122. PMid:21958732.

9. Kanamori Y, Hashizume K, Sugiyama M, et al. 
Intrapulmonary solitary fibrous tumor in an eight-year-
old male. Pediatr Pulmonol. 2005;40(3):261-4. http://doi.
org/10.1002/ppul.20250. PMid:15957162.

10. Ronchi A, Cozzolino I, Zito Marino F, et al. Extrapleural 
solitary fibrous tumor: a distinct entity from pleural 
solitary fibrous tumor. An update on clinical, molecular 
and diagnostic features. Ann Diagn Pathol. 2018;34:142-
50. http://doi.org/10.1016/j.anndiagpath.2018.01.004. 
PMid:29660566.

11. Rao N, Colby TV, Falconieri G, Cohen H, Moran CA, 
Suster S. Intrapulmonary solitary fibrous tumors: 
clinicopathologic and immunohistochemical study of 24 
cases. Am J Surg Pathol. 2013;37(2):155-66. http://doi.
org/10.1097/PAS.0b013e31826a92f5. PMid:23108019.

12. Lin X, Xiang Y, Shi H, Zhang F. Primary intrapulmonary 
solitary fibrous tumours. Oncol Lett. 2018;15(3):3653-61. 
PMid:29467886.

13. England DM, Hochholzer L, McCarthy MJ. Localized 
benign and malignant fibrous tumors of the pleura. A 
clinicopathologic review of 223 cases. Am J Surg Pathol. 
1989;13(8):640-58. http://doi.org/10.1097/00000478-
198908000-00003. PMid:2665534.

14. Woodard GA, Fels Elliott DR, Yap A, et al. Resectability, 
recurrence, and risk stratification of giant solitary 
fibrous tumors in the thoracic cavity. Ann Surg Oncol. 

https://doi.org/10.1016/j.ijscr.2020.09.058
https://doi.org/10.1016/j.ijscr.2020.09.058
https://pubmed.ncbi.nlm.nih.gov/32972891
https://doi.org/10.1016/j.asjsur.2021.05.018
https://pubmed.ncbi.nlm.nih.gov/34119388
https://pubmed.ncbi.nlm.nih.gov/34119388
https://doi.org/10.1016/j.rmcr.2017.04.007
https://doi.org/10.1016/j.rmcr.2017.04.007
https://pubmed.ncbi.nlm.nih.gov/28458994
https://doi.org/10.1007/s00268-010-0715-x
https://doi.org/10.1007/s00268-010-0715-x
https://pubmed.ncbi.nlm.nih.gov/20628740
https://doi.org/10.1515/med-2016-0042
https://doi.org/10.1515/med-2016-0042
https://pubmed.ncbi.nlm.nih.gov/28352798
https://doi.org/10.1016/j.rmcr.2021.101411
https://doi.org/10.1016/j.rmcr.2021.101411
https://pubmed.ncbi.nlm.nih.gov/34401259
https://doi.org/10.1093/jscr/rjy270
https://pubmed.ncbi.nlm.nih.gov/30397437
https://pubmed.ncbi.nlm.nih.gov/30397437
https://doi.org/10.1186/1749-8090-6-122
https://doi.org/10.1186/1749-8090-6-122
https://pubmed.ncbi.nlm.nih.gov/21958732
https://doi.org/10.1002/ppul.20250
https://doi.org/10.1002/ppul.20250
https://pubmed.ncbi.nlm.nih.gov/15957162
https://doi.org/10.1016/j.anndiagpath.2018.01.004
https://pubmed.ncbi.nlm.nih.gov/29660566
https://pubmed.ncbi.nlm.nih.gov/29660566
https://doi.org/10.1097/PAS.0b013e31826a92f5
https://doi.org/10.1097/PAS.0b013e31826a92f5
https://pubmed.ncbi.nlm.nih.gov/23108019
https://pubmed.ncbi.nlm.nih.gov/29467886
https://pubmed.ncbi.nlm.nih.gov/29467886
https://doi.org/10.1097/00000478-198908000-00003
https://doi.org/10.1097/00000478-198908000-00003
https://pubmed.ncbi.nlm.nih.gov/2665534


Shivalingaiah SDC, Gurumurthy D, Dadich G

5-5Autops Case Rep (São Paulo). 2024;14:e2024494

2021;28(9):4953-9. http://doi.org/10.1245/s10434-021-
09757-7. PMid:33728541.

15. Diebold M, Soltermann A, Hottinger S, et al. Prognostic 
value of MIB-1 proliferation index in solitary fibrous 
tumors of the pleura implemented in a new score – a 
multicenter study. Respir Res. 2017;18(1):210. http://
doi.org/10.1186/s12931-017-0693-8. PMid:29246159.

16. Geramizadeh B, Marzban M, Churg A. Role of 
immunohistochemistry in the diagnosis of solitary fibrous 
tumor, a review. Iran J Pathol. 2016;11(3):195-203. 
PMid:27799967.

17. Inoue T, Owada Y, Watanabe Y, et al. Recurrent 
intrapulmonary solitary fibrous tumor with malignant 
transformation. Ann Thorac Surg. 2016;102(1):e43-
5. http://doi.org/10.1016/j.athoracsur.2015.12.022. 
PMid:27343529.

18. Tariq MU, Din NU, Abdul-Ghafar J, Park YK. The 
many faces of solitary fibrous tumor; diversity of 
histological features, differential diagnosis and role of 
molecular studies and surrogate markers in avoiding 
misdiagnosis and predicting the behavior. Diagn Pathol. 
2021;16(1):32. http://doi.org/10.1186/s13000-021-
01095-2. PMid:33879215.

This study was carried out at Jagadguru Sri Shivarathreeshwara Academy of Higher Education & Research, 
Mysuru, Karnataka, India.

Authors’ contributions: Sheela Devi Chandakavadi Shivalingaiah was responsible for the concept, design, and 
definition of intellectual content, data acquisition, data analysis, manuscript editing, and manuscript review. 
Deepika Gurumurthy was responsible for the concept, design, and definition of intellectual content, literature 
search, data acquisition, data analysis, manuscript preparation, manuscript editing, and manuscript review. Gauri 
Dadich was responsible for defining intellectual content, searching for literature, acquiring data, and analyzing it.

Ethics statement: The authors retain Informed consent and the clearance by the Institutional Ethics Committee

Conflict of interest: None

Financial Support: None

Submitted on: December 7th, 2023 
Accepted on: April 22nd, 2024

Correspondence 
Deepika Gurumurthy 
Jagadguru Sri Shivarathreeshwara Academy of Higher Education & Research (JSSAHER) 
Sri Shivarathreeshwara Nagara, Bannimantap,Mysuru- 570004, Karnataka, India. 
Phone: 919739320067  
deepikagurumurthy@jssuni.edu.in

https://doi.org/10.1245/s10434-021-09757-7
https://doi.org/10.1245/s10434-021-09757-7
https://pubmed.ncbi.nlm.nih.gov/33728541
https://doi.org/10.1186/s12931-017-0693-8
https://doi.org/10.1186/s12931-017-0693-8
https://pubmed.ncbi.nlm.nih.gov/29246159
https://pubmed.ncbi.nlm.nih.gov/27799967
https://pubmed.ncbi.nlm.nih.gov/27799967
https://doi.org/10.1016/j.athoracsur.2015.12.022
https://pubmed.ncbi.nlm.nih.gov/27343529
https://pubmed.ncbi.nlm.nih.gov/27343529
https://doi.org/10.1186/s13000-021-01095-2
https://doi.org/10.1186/s13000-021-01095-2
https://pubmed.ncbi.nlm.nih.gov/33879215
mailto:deepikagurumurthy@jssuni.edu.in

