
Corresponding author: Basavarajaiah DM 
Department of Statistics, Computer Science, KVAFSU (B), Hebbal, Bengaluru, India. 

Copyright © 2022 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0. 

The practical approach of Immuno histochemical markers in Solitary Fibrous Tumour 
(SFT) 

Renuka Bangalore Nagaraj 1, Anil Kumar Moodalbeedu Rajegowda 2, Murali Paramanandhan 3, Shivanna 2 
and Basavarajaiah Doddagangavadi Mariyappa 4, * 

1 Department of Pathology, National Institute of Unani Medicine, Bangalore, Karnataka, India. 
2 Oncoville Cancer Hospital and Research Centre, Nagarbhavi, Bengaluru, India. 
3 Department of Pediatrics, Bowring and Lady Curzon Hospital, Bengaluru, India. 
4 Department of Statistics, Computer Science, KVAFSU (B), Hebbal, Bengaluru, India. 

World Journal of Advanced Research and Reviews, 2022, 13(02), 325–330 

Publication history: Received on 23 December 2021; revised on 31 January 2022; accepted on 02 February 2022 

Article DOI: https://doi.org/10.30574/wjarr.2022.13.2.0095 

Abstract 

A solitary fibrous tumour is an unknown neoplasm that is fibroblastic in nature. It causes diagnostic difficulty due to its 
unexpected Immunophenotypic appearance as well as wide histologic appearance, but most of the time it is accurately 
diagnosed due to its histological characteristics and strong positivity to CD34 expression.SFT is known to occur in almost 
all parts of the body including meninges and skin. This is a slow-growing neoplasm that can be successfully treated by 
complete excision; the malignant counterpart of SFT is rare. The most important and reliable positive markers in SFT 
are CD34, CD99, BCL2. There are consistently negative markers in this tumor as well, used according to the tumor location, 
such as EMA&S100.Although the majority of SFT can be accurately diagnosed due to histological characteristics and 
frequent CD34 expression, a wide histologic spectrum and the occurrence of an unexpected immunophenotype might 
offer diagnostic difficulties. Research findings shows that, the meninges, orbit, upper respiratory tract, salivary glands, 
thyroid, peritoneum, liver, retroperitoneum, pelvis, adrenal gland, kidney, urinary bladder, vagina, spinal cord, skin, 
periosteum, and soft tissues have all been known to have this form of neoplasm. 
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1. Introduction

A solitary fibrous tumor (SFT) is a spindle cell mesenchymal tumor of poorly understood origin. In 1870 it was first 
diagnosed in pleura however its first description was made by Klemperer in 1931 where it was called localized fibrous 
mesothelioma.1,2 It was first mentioned in pleura in 1870 however the first description of this tumor was in 1931 by 
Klemperer, who called it “localized fibrous mesothelioma. 1,2 Hemangiopericytoma is now considered a cellular 
phenotypic variety of solitary fibrous tumour, which represents a single spectrum of mesenchymal malignancies. It is 
most common in adults and is thought to be of fibroblastic differentiation which can arise anywhere.3 SFT is made up 
of CD34-positive fibroblastic-looking cells that form a pattern less proliferation of alternating cellularity and collagenous 
stroma. While the majority of SFTs are benign and can be treated with surgery, 15–20 percent of people with SFT will 
develop local recurrence or distant metastases, which can be difficult to treat. It's uncertain whether SFTs that start in 
different places, including the meninges, lung, or breast, have the same pathophysiology 2,4. The liver, lungs, 
gastrointestinal tract, pancreas, adrenal, bladder, prostate, testis, thyroid, and salivary glands are all involved in rare 
cases. Cutaneous SFT appears to be uncommon, with only 20 cases recorded in the literature so far. Despite earlier 
studies showing an equal sex distribution of cutaneous SFT, investigations found a 4: 1 male predominance. The skin of 
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the head and neck appears to be the most typical location of genesis.5Some SFTs were previously known as 
hemangiopericytomas, a name coined by Stout and Murray and publicized by Enzinger and Smith; however, this term 
has fallen out of favor, and SFT has largely superseded it. Hemangiopericytoma is no longer considered an obsolete 
synonym of SFT in the newest edition of the World Health Organization (WHO) classification of soft tissue and bone 
cancers.6This tumour is most frequent in middle-aged adults (20-70 years old), with an average age of 44 years old. 
There have also been a few occurrences documented in the paediatric age categories.1,2,5 Although a small number of 
patients may suffer loco regional recurrence, SFTP is usually a benign, seldom aggressive malignancy.1 A malignant SFT 
can cause necrosis, bleeding, and wide attachment, as well as invading adjacent tissue, making total removal difficult7,8 

2. Histopathology of SFT 

SFT has a wide range of histomorphology, ranging from paucicellular to moderately to highly cellular, with a round to 
spindle-shaped cells with little cytoplasm, between prominent eosinophilic bands of collagen, and is usually arranged 
in A storiform pattern along with hemangiopericytoma pattern. Often arranged in a short storiform pattern, and thin-
walled branching vessels with a hemangiopericytoma-like configuration. 

 

Figure 1 Histopathology of Tumour cells, hypo cellular and hypercellularareascan be seen 

 

Figure 2 Hypo cellular areas was seen 

 

Figure 3 Tumour cells showing hemangiopericytoma like areas (HPE 40X) 
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Figure 4 (IHC 40X) spindle cells positive for CD 34 

 

Figure 5 IHC 40 X–BCL2 spindles shaped cells showing positivity 

 

Figure 6 (IHC- S-100 40X) spindle cells showing negative marker for s-100 

Soft tissue perineurioma, desmoidfibromatosis, spindle cell lipoma, and cellular angiofibroma are some of the benign 
soft tissue tumors that SFT may resemble histologically. Soft tissue tumors with the potential for locally aggressive 
behavior like desmoidfibromatosis and spindle cell sarcomas like malignant peripheral nerve sheath tumor, 
dermatofibrosarcomaprotuberans, and monophasic synovial sarcoma may be mimicked by SFT.8,9,Small tumors with 
low mitotic rates are unlikely to metastasis, whereas giant tumors of 15 cm that arise in patients 55 years of age and 
with high mitotic figures are more likely to do so. Mitisisupto4/10 high-power fields necessitate close monitoring and 
are associated with a high risk of metastases and death.3 
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3. Pleuroplumary SFT 

Stout and Murray described an intrapulmonary site for these tumors in 1942, although it appears that in these early 
descriptions, the tumour may have developed from the visceral pleura with an "inverted" growth pattern, suggesting 
an intrapulmonary lesion.10These tumors are not related to asbestos or smoking, and they are more common between 
the fifth and eighth decades of life, with no sex predilection.11,12, According to Keisuke et al 2 out of the 21 tumors studied 
that had the NAB2 exon 4–Stat6exon two third fusion transcripts were pleuropulmonary SFTs. This was consistent with 
earlier findings, and showed that tumors with this fusion variation are associated with pleuropulmonary origin.13CD-
100 antibody staining, which is positive in SFTs and, according to some authors, represents a particular feature of these 
neoplasm, improves the histological evaluation of these tumours based on their immunohistochemical characteristics 
(keratin-negative, S-100-negative, vimentin-positive).,The completeness of the tumour resection determines the 
prognosis of patients with rare lung SFTs. SFTs of the lung that are malignant or suspected of being malignant should 
be treated as lung cancer in terms of surgical resection and follow-up.14Caution is recommended, with close clinical 
follow-up for these tumours suggested regardless of histologic grade.10,15They are well-circumscribed, somewhat 
encapsulated, hard, white masses, typically greater than 10 cm in diameter, mainly associated to the visceral pleura, 
although they can also emerge from the parietal pleura or even within the lung in one third of the cases.7 

4. Abdominopelvic solitary fibrous tumours 

SFTs were formerly considered to only affect the pleura, however it is now known that they can occur in practically any 
area of the body, with ESFTs being more common than pleural SFTs. In 2012, Demicco et al., conducted a retrospective 
study of 110 cases of thoracic and extrathoracic SFTs, and found that the majority of cases were located in the 
abdominopelvic cavity (34%). The pleura and extremities were less common primary sites(28% and 16%, respectively) 
and (22%) of cases arose in the soft tissue of the head and neck (11%) or trunk(11%).3 Even in cases that have been 
recognized as benign, SFTs can develop late recurrences or metastases, according to the study, which looked at 10 cases 
of SFTs in the abdomen and pelvis that were retrospectively evaluated. As a result, extensive follow-up periods (up to 
15 years) should be maintained, with a focus on the first two years .Wang et.al came to the conclusion that after surgical 
resection with free margins, the majority of abdominopelvic SFTs had a benign clinical history. Also they said that 
tumors that are larger than 10 cm or show a component of histological malignancy should be monitored more closely.15 

5. Solitary fibrous tumors (SFTs) in the head and neck 

SFT is a rare tumour in general, but it's very rare in the parotid gland. The exact cause of the tumour is unknown. While 
histogenesis has yet to be established, immunohistochemical and ultrastructural analyses have revealed that SFT is 
most likely formed from adult mesenchymal stem cells. Because SFTs are uncommon in the head and neck region, they 
must be considered in the differential diagnosis of head and neck spindle-cell malignancies. When combined with an 
awareness of the distinctive histopathologic aspects of SFT, CD34 antigen expression is the most significant diagnostic 
tool. Positive margin is related to recurrence when the tumour is completely removed, with or without atypical or 
malignant microscopic findings.16 

5.1. Solitary fibrous tumour of the central nervous system 

Solitary fibrous tumours (SFT) of the central nervous system are uncommon neoplasms that manifest as dura-based 
masses and have a clinical appearance similar to meningiomas.2Even in the meninges, where HPC has long been thought 
to be a separate tumour, there is some evidence that it belongs to the SFT spectrum and that lesions formerly labelled 
HPC are actually cellular forms of SFT. SFT has been described in one case that seemed extramedullary and mimicked 
meningioma.17 

5.2. Immunohistochemical positive markers for SFT 

Dan etal., found that all 7 benign and 11 malignant tumours had strong and diffuse Stat6 immunstaining limited to the 
nucleus, which is a characteristic of solitary fibrous tumours.18.These data show that the reverse transcription 
polymerase reaction is the gold standard for detecting NAB2/Stat6 fusions across the spectrum, including 
dedifferentiated forms that have lost their immunohistochemical hallmark.4, 18.The molecular tests, on the other hand, 
are expensive and not available in every laboratory. Immunohistochemistry for Stat6 has recently been introduced as a 
surrogate for identifying the fusion gene. A significant nuclear Stat6immunoreactivity was discovered, which was very 
sensitive and selective for SFTs.1Leona et colleagues discovered that nuclear expression of Stat6 was observed in 98 
percent of a large cohort of SFTs (containing conventional, cellular, atypical, and malignant types). Stat6 staining was 
often diffuse, with reactivity for Stat6 in >75 percent of tumour cells in 68 percent of instances. Furthermore, staining 
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intensity was strong in (67%) of instances, moderate in 25%, and weak in only (7%).9In a study by Gulsun Erdag et al, 
found that the most difficult differential diagnosis was Dermatofibrosarcoma, where Immuno profiles were similar 
findings and cytogenetic data argue against such a judgments between SFT and DFSP. Traditional karyotypic methods, 
fluorescence in situ hybridization, and the polymerase chain reaction all indicate translocations or ring chromosomes 
containing sections of chromosomes 17 and 22, however Dermatofibrosarcoma does not. SFT, on the other hand, does 
not have a consistent cytogenetic profile. Losses of portions of chromosomes 1, 3, 4, 8, 10, 11,17, and gains of portions of 
chromosomes 1,2, 3, 4, 6, 9, 13, 18have been documented in various analyses of the latter neoplasm.5., In contrast, substantial 
nuclear staining for NAB2 and Stat6 was seen in all 40 samples. Strong nuclear expression of Stat6 was also identified in 
one CD34-negative patient in a research by Keisuke et al. Stat6 nuclear expression was found in both the conventional 
and dedifferentiated sections of two DSFT patients.13Nicholas et al. found that malignant SFT has a worse prognosis 
than its benign counterpart. Surgical extirpation, in particular, has a definite role regardless of histologic subtype. 
Because present systemic therapy regimens do not appear to be beneficial, it is evident that patients with 
metastatic/unresectable illness require better systemic medications.19 

6. Conclusion 

The correct diagnosis of SFT is important as the management and prognosis are different as compared to its Malignant 
SFT. The distinct Immunohistochemical profile is not seen at all the time hence the diagnosis of SFT may be challenging 
at times. NAB2-StaT6 gene fusion is a sensitive and specific molecular marker that may be a helpful incorrect diagnosis. 
The management and prognosis of SFT differ from its malignant mimics and correct diagnosis is therefore 
important. Although SFT expresses a distinct Immunohistochemical (IHC) profile, the classic histomorphological and 
IHC profile is not seen in all cases and diagnosis can be challenging. NAB2-Stat6 gene fusion has recently emerged as a 
sensitive and specific molecular marker and its IHC surrogate marker signal transducer and activator of transcription 6 
(Stat6) has also been shown. 
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