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Abstract
Introduction  Solitary fibrous tumor (SFT) of the central nervous system (CNS) is a spindle cell neoplasm originating from 
mesenchymal tissue. SFT is prone to local recurrence or distant metastasis. The main sites of metastasis include the liver, 
lung, and bone. However, the tumor direct extracranial extension via natural skull base foramina to cervical region is rare.
Case presentation  A 43-year-old male presented with an incidentally discovered left temporo-occipital region mass 
spanning the tentorium cerebelli identified during head and neck CT angiography, initially suspected as meningi-
oma. The patient underwent gross total resection, with histopathological confirmation of a grade III malignant solitary 
fibrous tumor (WHO CNS 2007) originating from the left tentorium cerebelli. Immunohistochemical analysis demon-
strated tumor cell positivity for CD34, vimentin, and Ki-67 (approximately 10%), while negative for EMA, PR, and P53. 
Subsequent disease progression manifested as multiple local recurrences with sacral and left pubic metastases. Multi-
modal management included adjuvant radiotherapy—Intensity-modulated radiation therapy (IMRT) and Gamma Knife 
radiosurgery(GKRS)—and concurrent bone-modifying agents (Ibandronate Sodium) for skeletal metastases. In June 2020 
re-evaluation prompted by a palpable left neck mass revealed magnetic resonance imaging (MRI)-documented multifocal 
recurrence involving the left mastoid process and tentorium cerebelli, with extended through the jugular foramen into 
the left parapharyngeal space and involved the left cervical lymph nodes IMRT was performed with a prescribed dose 
of 54 Gy in 30 fractions. After completion of the treatment course, significant regression of most lesions was observed. 
However, the patient discontinued clinical follow-up after July 2021. Subsequent telephone contact confirmed expira-
tion in September 2022 secondary to disease progression.
Conclusions  We report the first case of extracranial extension and cervical lymph node metastases from meningeal 
malignant SFT. This finding provides novel insights into the dissemination patterns of intracranial SFT. Surgical resection 
is the gold standard for the treatment. Postoperative radiotherapy (PORT) whether gross total resection (GTR) or subtotal 
resection (STR) may be the optimal treatment strategy, but PORT dose < 60 Gy with IMRT or marginal dose < 15 Gy with 
GKRS may be insufficient. Close and long-term follow-up, especially in the first five years after diagnosis, is essential to 
manage such patients because of high risk of recurrence and metastasis.
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1  Introduction

Solitary fibrous tumor (SFT) is a spindle cell neoplasm originating from mesenchymal tissue. SFT was first reported in 
the visceral pleura, but subsequent studies have revealed that SFT can arise in any part of the body. SFT can occur at any 
age, particularly between 50 and 60 years of age, with a similar incidence in both genders [1].

Intracranial SFT was first described in 1996 by Carneiro SS [2]. This disease is extremely rare accounting for 0.4% of 
primary central nervous system (CNS) tumors [3]. Intracranial SFT radiologically mimics meningioma and therefore is 
frequently misdiagnosed on initial presentation. The 2021 WHO Classification of CNS Tumors simplifies the histological 
grading of SFT into three tiers based on two criteria: mitotic count (per 10 high-power fields, HPFs) and necrosis: Grade 
1: Mitotic count < 5/10 HPFs; Grade 2: Mitotic count ≥ 5/10 HPFs without necrosis; Grade 3: Mitotic count ≥ 5/10 HPFs 
with necrosis [4]. This tumor was historically classified as benign lesion but has been demonstrated to exhibit aggressive 
behavior [5]. Surgical resection is the first-line treatment for localized SFT, with a 5-year overall survival (OS) rate of 84.5% 
following complete excision of skull base SFT [6]. However, some studies have reported high rates of local recurrence and 
distant metastasis. The metastatic sites predominantly involves the bone, lung, and liver (accounting for approximately 
70% of all distant metastases), kidney, breast, adrenal gland, pancreas, retroperitoneum, peritoneum, soft tissues and 
skin site had also been reported with less frequency [7–9]. To date, aside from an isolated case report of intracranial SFT 
involving the jugular foramen, no additional cases have been documented demonstrating direct extracranial extension 
via natural skull base foramina. Here, we present a case of meningeal SFT with direct extracranial extension through the 
left jugular foramen to the left parapharyngeal space and involved the left cervical lymph nodes.

2 � Case presentation

A 43-year-old male presented to the traumatology department following a motor vehicle accident, sustaining a right 
tibial fracture and closed head injury. Incidentally, head and neck computed tomography (CT) angiography revealed a 
left temporo-occipital region mass spanning the tentorium cerebelli measuring 4.2 × 2.5 × 3.8 cm (Fig. 1a, b). The lesion 
demonstrated mild hyperdensity on non-contrast imaging with marked heterogeneous enhancement post-contrast. 
Notably, the patient denied any tumor-related symptoms (e.g., headaches, seizures, or focal neurological deficits) prior 
to the trauma and had no significant medical history, including prior neoplasms or genetic disorders.

Subsequent cranial magnetic resonance imaging (MRI) (Fig. 1c–h) further characterized the lesion. On non-enhanced 
sequences, the mass exhibited predominantly isointense signal intensity with mild heterogeneity on T1-weighted imag-
ing (T1WI), T2-weighted imaging (T2WI), and fluid-attenuated inversion recovery (FLAIR), while diffusion-weighted imag-
ing (DWI) showed no restricted diffusion. The tumor displayed a well-defined boundary but irregular margin, broad-based 
attachment to the left tentorium cerebelli, and scattered intralesional vascular flow voids. Mild peritumoral edema was 
observed without parenchymal invasion. Post-gadolinium sequences revealed intense homogeneous enhancement 
across axial, sagittal, and coronal T1WI sequences. The tumor measured 4.5 × 2.9 × 4.2 cm in maximal dimensions. Based 
on these radiological features, the provisional diagnosis favored meningioma.

The craniotomy via a left temporo-occipital approach for intracranial tumor resection was delayed by 1 month due 
to prioritized management of traumatic injuries, with subsequent achievement of gross total resection (GTR). Intraop-
eratively, it was observed that the lesion originated from the left tentorium cerebelli, demonstrating a firm consistency, 
dark-red coloration, and rich vascularity. The tumor exhibited infiltrative margins with microscopic adherence to adja-
cent cerebellar parenchyma, necessitating meticulous microsurgical dissection under neuromonitoring. Post-resection, 
the excised gross tumor mass measured 6 × 5 × 4 cm. Histopathological evaluation (Fig. 1i, j) revealed a hypercellular 
neoplasm composed of monomorphic spindle-to-oval cells arranged in a patternless architecture interspersed with 
staghorn-shaped, hyalinized vessels. Mitotic activity reached 5/10 HPFs. Immunohistochemistry demonstrated diffuse 
strong positive for CD34 (Fig. 1k), vimentin and Ki-67 (approximately 10%) (Fig. 1l), but negative for EMA (epithelial 
membrane antigen), PR (progesterone receptor) and P53. These findings, combined with elevated mitotic activity and 
infiltrative growth pattern, confirmed the diagnosis of a grade III malignant solitary fibrous tumor (WHO CNS 2007) aris-
ing from the left tentorium cerebelli.
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The patient did not make regular follow-up due to poor compliance and remained asymptomatic until 34 months 
postoperatively, when he presented to our outpatient department with new-onset intermittent left occipital traction-
related pain and ipsilateral hearing loss. Cranial MRI was performed promptly and revealed local tumor recurrence at 
the primary resection site (Fig. 2a), demonstrating a new lesion with 3.8 × 2.5 × 4.6 cm in diameters appearing hetero-
geneously enhancing mass with dural tail sign. The tumor resection was performed via the prior left temporo-occipital 
surgical approach, with intraoperative findings demonstrating dense adherence of the tumor to the tentorium cerebelli 
and partial involvement of the transverse sinus and sigmoid sinus. Given the risk of venous infarction and cranial nerve 
injury, subtotal resection (STR) was performed. Intraoperative frozen section and subsequent histopathological examina-
tion confirmed a grade III recurrent SFT (WHO CNS 2007) characterized by focal hypercellularity and a mitotic count of 
4/10 HPFs. The lesion exhibited a characteristic immunoprofile with diffuse CD34 positivity and a 10% Ki-67 proliferation 
index. The patient did not received any postoperative adjuvant therapy due to poor compliance.

Gamma Knife radiosurgery (GKRS) was performed at 8 months and 22 months following the second surgery due to 
local recurrence of the lesion (Fig. 2b). The administered radiotherapy dose was 12 Gy delivered to the tumor margin and 
maximum doses of 30 Gy and 24 Gy to the tumor core respectively in both treatments. The patient remained asympto-
matic until 36 months post-reoperation, when he presented to the neurosurgery outpatient department with a 1-month 
history of headache, dizziness with nausea and vomiting. Cranial MRI showed a 5.3 × 3.6 cm heterogeneously enhancing 
mass, with irregular margin, obscure boundary in the left cerebellopontine angle, moderate peritumoral edema and 
prominent vascular flow voids (Fig. 2c). The third surgical operation was performed and the tumor was basically removed 
except for a residual dural nodule (Fig. 2d yellow arrow). Subsequent histopathological examination confirmed recur-
rent SFT characterized by STAT6 positivity staining. The residual dural nodule and tumor bed received adjuvant radio-
therapy (54 Gy in 27 fractions). Serial contrast-enhanced MRI demonstrated marked regression of the lesion in volume 
at the 4th month (Fig. 2e) and the 17th month (Fig. 2g). Moreover, the residual dural nodule was assessed as complete 
response (CR) at the time of the last follow-up (RECIST v1.1 criteria). However, multiple newly arisen nodules recurred in 
the left occipital region at the 17th month after the third surgical operation (Fig. 2f red arrow). No surgical intervention 
was recommended due to extensive local meningeal invasion after multidisciplinary team (MDT) discussion. Although 

Fig.1   Imaging and pathologi-
cal findings of the tumor in 
the left temporo-occipital 
region. a Axial non-contrast 
CT, b Axial post-contrast CT; 
c Axial non-contrast T1WI, d 
Axial non-contrast T2WI, e 
FLAIR, f DWI, g Axial post-
contrast T1WI, h Coronal post-
contrast T1WI; i H&E × 100, j 
HE × 400). k CD34 (× 200); l 
Ki-67 (l: × 200)
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Fig.2   Cranial MRI of recurrent 
lesion in the left temporo-
occipital region (a, b, c, f) and 
residual dural nodule in the 
left temporal region (d, e, g). 
a pre-reoperation; b prior to 
the initial GKRS; c prior to the 
third operation; d 1 month 
after the third operation; 
e 4 months after the third 
operation; f, g 17 months after 
the third operation. (1.Axial 
non-contrast T1WI, 2. Axial 
non-contrast T2WI, 3.Axial 
post-contrast T1WI, 4.Coronal 
post-contrast T1WI)
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next-generation sequencing (NGS) guided targeted therapy was proposed to identify actionable mutations, the patient 
declined any examinations and interventions due to financial reasons.

In April 2017, the patient incidentally touched a painless, slowly growing left inguinal region mass but deferred medical 
evaluation. Over the ensuing 16 months, the lesion exhibited progressive enlargement, prompting pelvic MRI in August 
2018. Imaging revealed two osteolytic lesions in the sacrum and left pubis (one lesion had 5.4 × 6.7 × 5.8 cm in diameters 
and another had 5.8 × 5.2 × 7.0 cm in diameters, respectively). Each of the two lesions was associated with oval-shaped 
soft tissue masses demonstrating invasive features into adjacent musculature. Heterogeneous hypointensity on T1WI, 
mild hyperintensity with internal septations on T2WI, obvious heterogeneous enhancement was observed on enhanced 
scans (Fig. 3a, b). Contrast-enhanced CT further delineated a delayed venous-phase predominance of enhancement (vs. 
arterial phase), suggesting hypervascularity even though delayed-phase imaging was omitted (Fig. 3c, d). Notably, a 
5-mm lytic focus with sclerotic margins was identified in the right ilium (Fig. 3c: red arrow). Given the patient’s history of 
multiple SFT recurrences, these multifocal osteolytic lesions were highly suspicious for osseous metastases.

Ultrasound-guided core needle biopsies of the sacral vertebrae and left pubic lesions confirmed pathologically a 
grade III metastatic SFT (WHO CNS 2016) exhibiting STAT6 positivity staining (Fig. 4a, b). The patient received palliative 
radiotherapy (50 Gy in 25 fractions) to the pelvic lesions along side bone-modifying agents (Ibandronate Sodium, 4 mg/
month). At the last follow-up on July 22, 2020, pelvic CT manifested stable disease (SD) (Fig. 5a, c). However, the last time 
spinal MRI on 2021-07-30 demonstrated enlarged sacral lesion and was assessed as progressive disease (PD) (Fig. 5b). 
At that time, left pubic lesion assessment was precluded due to incomplete anatomical coverage and right iliac lesion 
remained stable (no radiotherapy delivered) (Fig. 5d).

In June 2020, the patient re-presented with a progressively enlarging left cervical mass. MRI of the head and neck 
demonstrated increased enlargement of the left temporo-occipital lesion with invasion of the left mastoid process. The 
tumor extended through the jugular foramen into the left parapharyngeal space and involved the left cervical lymph 
nodes (Figs. 6, 7a). Additionally, a newly developed nodular lesion was observed along the medial aspect of the tentorium 
cerebelli. Following re-evaluation by the MDT, surgical intervention was deemed inadvisable due to tumor encasement 

Fig.3   Pre-treatment osseous 
lesions involving the sacral 
vertebrae (a, c) and left pubis 
(b, d). a, b 1.Axial non-contrast 
T1WI, 2. Axial non-contrast 
T2WI, 3.Axial post-contrast 
T1WI. c, d 1.Axial non-contrast 
CT, 2. Axial contrast CT(arterial 
phase); 3. Axial contrast 
CT(venous phase). c1-3 red 
arrow: lytic leision in the right 
ilium
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of the internal carotid artery and complex regional anatomy. Therefore, IMRT (54 Gy in 30 fractions) was performed. 
One month post-radiotherapy, the left parapharyngeal and cervical lymph node lesions had shrunk evaluated as partial 
response (PR) based on both clinical palpation and imaging evaluation (Fig. 7b). Notably, the last time cranial MRI follow-
up on 2021-07-29 revealed ongoing regression of these lesions (Fig. 7c yellow arrow). The left parapharyngeal space and 
cervical lesions changes could only be roughly assessed based on coronal views of the cranial MRI because cervical MRI 
was not performed. However, the nodular opacity along the medial aspect of the tentorium cerebelli had increased in 
size and the treatment response was assessed as PD (Fig. 7c red arrow). The patient discontinued clinical follow-up after 
July 2021. Subsequent telephone contact confirmed expiration in September 2022 secondary to disease progression. A 
comprehensive summary of the patient’s major therapeutic interventions, including chronological time points, anatomi-
cal treatment sites, treatment modalities (with radiation doses specified in Gy), and RECIST-based response evaluations 
with an 152 months OS is systematically presented in Fig. 8.

3 � Discussion

In the 2016 WHO Classification of Tumors of the Central Nervous System (CNS), SFT and hemangiopericytoma (HPC) 
were classified as a unified diagnostic entity (SFT/HPC) based on their shared origin as rare mesenchymal spindle cell 
neoplasms. However, the 2021 WHO Classification of CNS Tumors has eliminated the HPC designation, now recognizing 
SFT as a distinct diagnostic entity supported by molecular genetic evidence [4]. Originally described as a primary pleural 
neoplasm by Klemperer and Rabin in 1931 [10], SFT is now recognized as a ubiquitous mesenchymal tumor. Subsequent 

Fig.4   STAT6 were positive 
by immunohistochemistry in 
sacral vertebrae (a) and left 
pubic lesions (b)

Fig.5   Comparative Post-
Treatment Imaging of the 
sacral lesion and the right 
iliac lesion. a 21-month post-
treatment of the sacral lesion 
on the pelvic CT. b 33-month 
post-treatment of the sacral 
lesion on the spinal MRI. c 
21-month post-treatment of 
the right iliac lesion on the 
pelvic CT. d 33-month post-
treatment of the right iliac 
lesion on the spinal MRI
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studies have documented its occurrence in virtually every anatomical sites encompassing thoracic structures (pleura, 
mediastinum, lung), abdominal/pelvic regions (peritoneum, omentum, liver, bladder, kidney), endocrine organs (thyroid, 
breast) and head/neck territories (nasal cavity, sinus and intracranial cavity) [11, 12]. SFT can occur at any age, particularly 
between 50 and 60 years of age, with a similar incidence in both genders or female predominance [1, 13–16].

Patients may present tumor related compression symptoms such as headache, dizziness, hearing loss and so on [17]. 
However, some patients have no any symptoms, the lesion is accidentally found in physical examination by cranial MRI or 
CT, this phenomenon is particularly exemplified by the present case who had too small lesions to exert any perceptible 
pressure on the surrounding tissues.

Fig.6   MRI of the head and neck revealed multiple soft tissue masses in the left mastoid process and tentorium cerebelli, with transjug-
ular foramen extension into the left parapharyngeal space and cervical lymph nodes on T2WI sequence (a) and obvious heterogeneous 
enhancement on T1WI enhanced sequence (b)

Fig.7   Comparative Pre-/Post-Treatment Imaging of Cervical Lesions (Coronal T1WI MRI). a Baseline cervical MRI at initial diagnosis of cervical 
lesions(yellow arrow). b 1-month post-radiotherapy cervical MRI follow-up. c 1-year post-radiotherapy cranial MRI surveillance



Vol:.(1234567890)

Case Report	  
Discover Oncology          (2025) 16:732  | https://doi.org/10.1007/s12672-025-02441-2

CNS SFT often grows in or close to the meninges and has similar radiographic appearance with meningioma. So CNS 
SFT is often misdiagnosed as meningioma especially fibrous/angiomatous meningioma which accounts for 37% of the 
primary intracranial tumors [18–21]. This patient we reported was also misdiagnosed as meningioma at the time of ini-
tial MRI diagnosis while it was pathologically confirmed as meningeal SFT. Although CNS SFT is rare, many researchers 
reported its distinguishable radiographic characteristics [19, 22–24]. Some studies found that it usually appears to be 
large and well-defined but marginal lobulated soft tissue mass [19, 22, 24]. The tumor often grew spanning the falx or 
the tentorium cerebelli [19]. An obviously heterogeneous signal was often found on MRI particularly on T2WI sequence 
which represent iso-intensity or slightly high signal and mixed banded or slender or patchy low signal, so-called ‘black 
and white sign’ or ‘yin‑yang sign’ [23]. The degree of enhancement was different in various reports with mild, moderate 
and markedly heterogeneous enhanced which may be related to cell density, content of collagen fiber and tumor blood 
supply. However, markedly enhancement was noted in most patients [25]. Moreover, Clarençon et al. reported that the 
tumor showed gradual enhancement especially in the low signal area on T2WI, which may be related to content of col-
lagen fiber [22]. The bone lesions of this case also exhibited progressive enhancement. It is reported that ‘dural tail sign’ 
presented in a few patients make this disease easily to be misdiagnosed as meningioma [26]. This may be one of the 
reasons why our case was misdiagnosed as meningioma at the time of the first diagnosis. In addition, other symptom 
such as peritumoral edema and bone destruction was also reported but without specificity. Li et al. [19] found that cystic 
degeneration or necrosis could be a potential feature. The present case was generally consistent with the aforementioned 
features except lack of bone destruction and cystic degeneration or necrosis in primary site.

Pathologically, SFT is most composed of spindle-cells with intercellular collagen. Immunohistochemically, meningeal 
SFT is strongly positive for CD34, vimentin, Bcl-2 and CD99. Especially, CD34 IHC evaluation can yield 81% sensitivity and 
96% specificity in the diagnosis for meningeal SFT [27]. In contrast, meningeal SFT is negative for SMA, S-100 and EMA 
protein [28]. The landmark discovery in 2013 identified the NAB2-STAT6 gene fusion can operates as a transcriptional 
coactivator for a specific set of enhancers and promoters that are normally targeted by the EGR1 transcription factor 
resulting in the carcinogenesis of SFT. This genetic alteration drives constitutive nuclear translocation of STAT6 protein, 
which is now established as the diagnostic gold standard for SFT through immunohistochemical nuclear positivity [29]. 
Moura DS et al. identified a novel NFIX-STAT6 fusion gene in a patient with pelvic SFT that provides new insights into the 
pathogenesis of this tumor [30]. In addition, aldehyde dehydrogenase 1 (ALDH1) and glutamate receptor 2 (GRIA2) have 
been reported to be diagnostic markers of meningeal SFT. However, GRIA2 was rarely used because it was also positive 
in meningiomas [27, 31]. Most of patient with meningeal SFT showed high Ki-67 expression which is considered a poor 
prognostic factor [32]. In the line with these previously published studies, the present case were positive for CD34 and 
STAT6 confirming the diagnosis of SFT.

Surgical resection remains the therapeutic cornerstone for meningeal SFT, with GTR historically considered 
definitive treatment. While conventional paradigms recommend adjuvant RT primarily for STR cases [33], emerging 

Fig.8   The comprehensive summary of the patient’s major therapeutic interventions
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evidence challenges this dogma. Contemporary clinical series demonstrate that PORT significantly improves 5-year 
local control (LC) rates from 61.5% to 92.8% and progression-free survival from 46.7% to 88.7% despite achieving 
macroscopically complete resection [34]. This patient experienced in situ recurrence shortly after the first surgery 
despite with GTR, which underscores the necessity of the use of PORT independent of conventional margin assess-
ment criteria in all SFT patients. Furthermore, the optimal dose and method of radiotherapy are still unclear. It is 
reported that radiotherapy dose ≥ 60 Gy can improve LC compared with < 60 Gy [35]. In this patient, despite imple-
mentation of IMRT targeting the tumor bed and bone lesions after third surgical operation, poor LC was still observed 
possibly to be attributable to a subtherapeutic total radiation dose (< 60 Gy). Notably, a landmark study revealed 
that intracranial SFT patients treated with definitive radiotherapy (RT) at 60 Gy can achieve an objective response 
rate (ORR) of 75% with 5-year LC rate exceeding 80% and OS approaching 90%. This finding challenges the historical 
perception of considering SFT as a radioresistant entity [35]. This paradigm-shifting evidence may catalyze further 
exploration of RT as a potential definitive treatment modality for SFT, particularly in cases where complete surgical 
resection is anatomically constrained. The significant and durable regression of residual lesions in the left temporal 
region, parapharyngeal space, and cervical lymph nodes of this patient suggests that radiotherapy doses ≥ 60 Gy may 
achieve curative outcomes for SFT, which is consistent with the report previously published by Haas RL [1]. Gou et al. 
showed that PORT IMRT can improve the DFS than PORT SRS because the former can provide dose gradient irradia-
tion, not just tumor bed irradiation [36]. Despite twice GKRS sessions (both achieved a marginal dose of 12 Gy) carried 
out for the intracranial lesion, the patient experienced recurrent local progression. This therapeutic resistance may be 
attributable to suboptimal radiation dosing, as cumulative evidence indicates that marginal dose > 15 Gy is associated 
with superior LC rates (74.5% vs 65.7% at 5 years) in intracranial SFT [37]. Systemic therapy is frequently utilized in 
patients with metastatic or inoperable disease, though its therapeutic efficacy remains suboptimal. Receptor tyrosine 
kinases (RTKs) are other therapeutic alternation that have been employed in the treatment of SFT patients in recent 
years. For example, pazopanib has demonstrated actionable activity and a significant improvement in median PFS 
and OS compared to conventional chemotherapy with values of 12.1 months and 49.8 months versus 4.6 months 
and 11.5 months, respectively [38].

CNS SFT demonstrates a high propensity for locoregional recurrence and distant metastasis, documented meta-
static incidence of 28% in clinical cohorts [8]. While extracranial metastasis represents the predominant metastatic 
pattern, intracranial dissemination remains exceptionally rare [39]. Notably, direct extracranial invasion through 
anatomical foramina has not been previously reported. This case is the first report of intracranial SFT demonstrating 
direct extracranial invasion, with the lesion extending extracranially through the left jugular foramen and infiltrat-
ing the ipsilateral parapharyngeal space and cervical lymph nodes. Although Hayenga et al. reported a SFT case 
with jugular foramen involvement, that patient exhibited intraspinal dissemination via cerebrospinal fluid pathways 
rather than direct extracranial invasion [40]. Therefore, this present case report provides novel insights into the dis-
semination patterns of intracranial SFT, particularly highlighting its capacity for direct extracranial extension and a 
previously undocumented biological behavior that expands our understanding of tumor progression mechanisms 
in neurogenic mesenchymal neoplasms.

Giordan et al. [41] reported that the recurrence and metastasis of meningeal SFT often occur within the first 
5 years following initial diagnosis, with a recurrence rate estimated at 60%. In present case, the recurrence occurred 
3 years after initial diagnosis and metastasis occurred more than 6 years after initial diagnosis. The apparent delay in 
metastasis detection may be attributed to three primary factors: First, the absence of standardized follow-up proto-
cols potentially leads to missed opportunities for early identification of recurrent lesions. Second, clinical diagnosis 
of recurrence often occurs only after substantial tumor growth triggers symptomatic presentation of larger tumor 
masses. Third, despite the typically indolent growth pattern observed in these lesions, metastasis may already occur 
during the initial five-year period following primary diagnosis. For these reasons, an early, close and long-term 
follow-up including clinical and imaging follow-up is recommended during the disease course especially in the first 
five years after diagnosis, but optimal surveillance intervals and modality combinations require validation through 
prospective multicenter trials, particularly given the tumor’s unpredictable biological behavior.

This case report has several limitations. The patient’s financial constraints and poor compliance prevented regular 
follow-up examinations, resulting in the inability to accurately determine the time of recurrence or evaluate treat-
ment efficacy. The lack of comprehensive molecular or genetic analyses beyond STAT6 hindered the implementation 
of effective targeted therapy. Further research is required to identify driver mutations and develop corresponding 
targeted therapeutic strategies.
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4 � Conclusion

In conclusion, we present a case of extracranial extension and cervical lymph node metastases from meningeal 
malignant SFT particularly highlighting its capacity for direct extracranial extension-a previously undocumented 
biological behavior that expands our understanding of tumor progression mechanisms in neurogenic mesenchymal 
neoplasms. Surgical resection is the gold standard for the treatment, but radiotherapy dose ≥ 60 Gy may achieve cura-
tive outcomes for SFT. PORT whether GTR or STR may be the optimal treatment strategy,but radiotherepy dose < 60 Gy 
with IMRT or marginal dose < 15 Gy with GKRS may be insufficient. Close and long-term follow-up, especially in the 
first five years after diagnosis, is essential to manage such patients because of high risk of recurrence and metastasis.

Author contributions  Rong He, Peng Zhong, Juntao Hu, Mingying Geng, Jungang Ma contributed to the literature reviewing, writing and 
manuscript editing. He Xiao, Guangkuo Guo, Lin Lei, Yun Liu provided radiographic data and interpretation. All authors read and approved 
the final manuscript.

Funding  Not applicable.

Data availability  All data generated or analyzed during this study are included in this published article.

Code availability  Not applicable.

Declarations 

Ethics approval and consent to participate  This study was approved by the Medical Ethics Committee at Institute of Surgery Research, Third 
Affiliated Hospital, Army Medical University (Third Military Medical University). A written consent to participate this study was obtained from 
the patient.

Consent for publication  A written consent to permit publication of clinical data was obtained from the patient.

Competing interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License, which 
permits any non-commercial use, sharing, 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 you modified the licensed material. You 
do not have permission under this licence to share adapted material derived from this article or parts of it. 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://​creat​iveco​
mmons.​org/​licen​ses/​by-​nc-​nd/4.​0/.

References

	 1.	 Haas RL, Walraven I, Lecointe-Artzner E, et al. Radiation therapy as sole management for solitary fibrous tumors (SFT): a retrospective 
study from the global SFT initiative in collaboration with the sarcoma patients EuroNet. Int J Radiat Oncol Biol Phys. 2018;101(5):1226–
33. https://​doi.​org/​10.​1016/j.​ijrobp.​2018.​04.​024.

	 2.	 Carneiro SS, Scheithauer BW, Nascimento AG, Davis DH, et al. Solitary fbrous tumor of the meninges: a lesion distinct from fibrous 
meningioma. A clinicopathologic and immunohistochemical study. Am J Clin Pathol. 1996;106(2):217–24. https://​doi.​org/​10.​1093/​
ajcp/​106.2.​217.

	 3.	 Kinslow CJ, Bruce SS, Rae AI, et al. Solitary-fibrous tumor/hemangiopericytoma of the central nervous system: a population-based 
study. J Neurooncol. 2018;138(1):173–82. https://​doi.​org/​10.​1007/​s11060-​018-​2787-7.

	 4.	 Louis DN, Perry A, Wesseling P, et al. The 2021 WHO classification of tumors of the central nervous system: a summary. Neuro Oncol. 
2021;23(8):1231–51. https://​doi.​org/​10.​1093/​neuonc/​noab1​06.

	 5.	 Galanis E, Buckner JC, Scheithauer BW, et al. Management of recurrent meningeal hemangiopericytoma. Cancer. 1998;82(10):1915–20.
	 6.	 Abiri A, Nguyen C, Latif K, et al. Head and neck solitary fibrous tumors: a review of the national cancer database. Head Neck. 

2023;45(8):1934–42. https://​doi.​org/​10.​1002/​hed.​27417.
	 7.	 Han N, Kim H, Min SK, et al. Meningeal solitary fibrous tumors with delayed extracranial metastasis. J Pathol Transl Med. 2016;50(2):113–

21. https://​doi.​org/​10.​4132/​jptm.​2015.​10.​30.

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.ijrobp.2018.04.024
https://doi.org/10.1093/ajcp/106.2.217
https://doi.org/10.1093/ajcp/106.2.217
https://doi.org/10.1007/s11060-018-2787-7
https://doi.org/10.1093/neuonc/noab106
https://doi.org/10.1002/hed.27417
https://doi.org/10.4132/jptm.2015.10.30


Vol.:(0123456789)

Discover Oncology          (2025) 16:732  | https://doi.org/10.1007/s12672-025-02441-2 
	 Case Report

	 8.	 Ratneswaren T, Hogg FRA, Gallagher MJ, et al. Surveillance for metastatic hemangiopericytoma-solitary fibrous tumors-systematic 
literature review on incidence, predictors and diagnosis of extra-cranial disease. J Neurooncol. 2018;138(3):447–67. https://​doi.​org/​
10.​1007/​s11060-​018-​2836-2.

	 9.	 Kim BS, Kim Y, Kong DS, et al. Clinical outcomes of intracranial solitary fibrous tumor and hemangiopericytoma: analysis according 
to the 2016 WHO classification of central nervous system tumors. J Neurosurg. 2018;129(6):1384–96. https://​doi.​org/​10.​3171/​2017.7.​
JNS17​1226.

	10.	 Klemperer P, Rabin CB. Primary neoplasms of the pleura. A report of five cases. Am J Ind Med. 1992;22(1):1–31. https://​doi.​org/​10.​
1002/​ajim.​47002​20103.

	11.	 Robinson LA. Solitary fibrous tumor of the pleura. Cancer Control. 2006;13(4):264–9. https://​doi.​org/​10.​1177/​10732​74806​01300​403.
	12.	 Ghasemi-Rad M, Wang KY, Jain S, et al. Solitary fibrous tumor of thyroid: a case report with review of literature. Clin Imaging. 

2019;53:105–7. https://​doi.​org/​10.​1016/j.​clini​mag.​2018.​09.​011.
	13.	 Schiariti M, Goetz P, El-Maghraby H, et  al. Hemangiopericytoma: long-term outcome revisited. Clinical article J Neurosurg. 

2011;114(3):747–55. https://​doi.​org/​10.​3171/​2010.6.​JNS09​1660.
	14.	 Ostrom QT, Gittleman H, Truitt G, et al. CBTRUS statistical report: primary brain and other central nervous system tumors diagnosed 

in the United States in 2011–2015. Neuro Oncol. 2018;20(suppl_4):iv1–86. https://​doi.​org/​10.​1093/​neuonc/​noy131.
	15.	 He WL, Xiao X, Li XD, et al. Whole-tumor histogram analysis of apparent diffusion coefficient in differentiating intracranial solitary 

fibrous tumor/hemangiopericytoma from angiomatous meningioma. Eur J Radiol. 2019;112:186–91. https://​doi.​org/​10.​1016/j.​ejrad.​
2019.​01.​023.

	16.	 Johnson MD, Powell SZ, Boyer PJ, et al. Dural lesions mimicking meningiomas. Hum Pathol. 2002;33(12):1211–26. https://​doi.​org/​10.​
1053/​hupa.​2002.​129200.

	17.	 Louis DN, Perry A, Reifenberger G, et al. The 2016 World Heahh Organization classification of tumors of the central nervous system: 
a summary. Acta Neuropathol. 2016;131(6):803–20. https://​doi.​org/​10.​1007/​s00401-​016-​1545-1.

	18.	 Giorgi R, Dufour H, Grisoli F, et al. Solitary fibrous tumors of the central nervous system: clinicopathological and therapeutic consid-
erations of 18 cases. Neurosurgery. 2007;60(4):715–22. https://​doi.​org/​10.​1227/​01.​NEU.​00002​55418.​93678.​AD.

	19.	 Li X, Tan L, Ouyang X, et al. Magnetic resonance features of meningeal solitary fibrous tumors. Oncol Lett. 2018;15(6):8825–32. https://​
doi.​org/​10.​3892/​ol.​2018.​8426.

	20.	 Rao S, Rajkumar A, Kuruvilla S. Angiomatous meningioma: a diagnostic dilemma. Indian J Pathol Microbiol. 2008;51(1):53–5. https://​
doi.​org/​10.​4103/​0377-​4929.​40397.

	21.	 Zakhari N, Torres C, Castillo M, et al. Uncommon cranial meningioma: key imaging features on conventional and advanced imaging. 
Clin Neuroradiol. 2017;27(2):135–44. https://​doi.​org/​10.​1007/​s00062-​017-​0583-y.

	22.	 Clarençon F, Bonneville F, Rousseau A, et al. Intracranial solitary fibrous tumor: imaging findings. Eur J Radiol. 2011;80(2):387–94. 
https://​doi.​org/​10.​1016/j.​ejrad.​2010.​02.​016.

	23.	 Ke DB, Liu WK, Zhang S, et al. MRI manifestations of intracranial solitary fibrous tumor. West China Med J. 2017;32:46–50.
	24.	 Ma ZL, Shi HB, Fang XSh, et al. Variable solitary fibrous tumor locations: CT and MR imaging features. Medicine. 2016;95(13): e3031. 

https://​doi.​org/​10.​1097/​MD.​00000​00000​003031.
	25.	 Wang XQ, Zhou Q, Li ST, et al. Solitary fibrous tumors of the central nervous system: clinical features and imaging findings in 22 

patients. J Comput Assist Tomogr. 2013;37(5):658–65. https://​doi.​org/​10.​1097/​RCT.​0b013​e3182​a05687.
	26.	 Nawashiro H, Nagakawa S, Osada H, et al. Solitary fibrous tumor of the meninges in the posterior cranial fossa: magnetic resonance 

imaging and histological correlation-case report. Neurol Med Chir. 2000;40(8):432–4. https://​doi.​org/​10.​2176/​nmc.​40.​432.
	27.	 Macagno N, Figarella-Branger D, Mokthari K. Differential diagnosis of meningeal SFT-HPC and meningioma: which immunohisto-

chemical markers should be used? Am J Surg Pathol. 2016;40(2):270–8. https://​doi.​org/​10.​1097/​PAS.​00000​00000​000526.
	28.	 Ellison D, Love S, Carao Chimelli LM, et al. Neuropathology: a reference text of CNS pathology. St. Louis: Mosby Elsevier; 2013.
	29.	 Hill CM, Indeglia A, Picone F et al. NAB2-STAT6 drives an EGR1-dependent neuroendocrine program in solitary fibrous tumors. bioRxiv. 

2024. https://​doi.​org/​10.​1101/​2024.​04.​15.​589533.
	30.	 Moura DS, Díaz-Martín J, Bagué S, et al. A novel NFIX-STAT6 gene fusion in solitary fibrous tumor: a case report. Int J Mol Sci. 

2021;22(14):7514. https://​doi.​org/​10.​3390/​ijms2​21475​14.
	31.	 Bouvier C, Bertucci F, Métellus P, et al. ALDH1 is an immunohistochemical diagnostic marker for solitary fibrous tumours and hae-

mangiopericytomas of the meninges emerging from gene profiling study. Acta Neuropathol Commun. 2013;1:10. https://​doi.​org/​
10.​1186/​2051-​5960-1-​10.

	32.	 Berghoff AS, Kresl P, Bienkowski M, et al. Validation of nuclear STAT6 immunostaining as a diagnostic marker of meningeal solitary 
fibrous tumor (SFT)/hemangiopericytoma. Clin Neuropathol. 2017;36(2):56–9. https://​doi.​org/​10.​5414/​NP300​993.

	33.	 Ghia AJ, Allen PK, Mahajan A, et al. Intracranial hemangiopericytoma and the role of radiationtherapy. Neurosurgery. 2013;72:203–9. 
https://​doi.​org/​10.​1227/​NEU.​0b013​e3182​7b9e68.

	34.	 Lee JH, Jeon SH, Park CK, et al. The role of postoperative radiotherapy in intracranial solitary fibrous tumor/hemangiopericytoma: a 
multi-institutional retrospective study (KROG 18–11). Cancer Res Treat. 2022;54(1):65–74. https://​doi.​org/​10.​4143/​crt.​2021.​142.

	35.	 Ghia AJ, Chang EL, Allen PK, et al. Intracranial hemangiopericytoma. Neurosurgery. 2013;73:624–31. https://​doi.​org/​10.​1227/​NEU.​
00000​00000​000064.

	36.	 Gou QH, Xie YX, Ai P. Intracranial solitary fibrous tumor/hemangiopericytoma: role and choice of postoperative radiotherapy tech-
niques. Front Oncol. 2022;28(12):994335. https://​doi.​org/​10.​3389/​fonc.​2022.​994335.

	37.	 Golub D, McBriar JD, Donaldson H, et al. Postoperative stereotactic radiosurgery for intracranial solitary fibrous tumors: systematic 
review and pooled quantitative analysis. J Neurooncol. 2023;165(2):229–39. https://​doi.​org/​10.​1007/​s11060-​023-​04499-w.

	38.	 Martin-Broto J, Cruz J, Penel N, et al. Pazopanib for treatment of typical solitary fibrous tumours: a multicentre, single-arm, phase 2 
trial. Lancet Oncol. 2020;21(3):456–66. https://​doi.​org/​10.​1016/​S1470-​2045(19)​30826-5.

	39.	 Yj W, Jy Z, Qch L, et al. Solitary fibrous tumor of the pineal region with delayed ectopic intracranial metastasis: a case report and 
review of the literature. Medicine. 2019;98(21): e15737. https://​doi.​org/​10.​1097/​MD.​00000​00000​015737.

https://doi.org/10.1007/s11060-018-2836-2
https://doi.org/10.1007/s11060-018-2836-2
https://doi.org/10.3171/2017.7.JNS171226
https://doi.org/10.3171/2017.7.JNS171226
https://doi.org/10.1002/ajim.4700220103
https://doi.org/10.1002/ajim.4700220103
https://doi.org/10.1177/107327480601300403
https://doi.org/10.1016/j.clinimag.2018.09.011
https://doi.org/10.3171/2010.6.JNS091660
https://doi.org/10.1093/neuonc/noy131
https://doi.org/10.1016/j.ejrad.2019.01.023
https://doi.org/10.1016/j.ejrad.2019.01.023
https://doi.org/10.1053/hupa.2002.129200
https://doi.org/10.1053/hupa.2002.129200
https://doi.org/10.1007/s00401-016-1545-1
https://doi.org/10.1227/01.NEU.0000255418.93678.AD
https://doi.org/10.3892/ol.2018.8426
https://doi.org/10.3892/ol.2018.8426
https://doi.org/10.4103/0377-4929.40397
https://doi.org/10.4103/0377-4929.40397
https://doi.org/10.1007/s00062-017-0583-y
https://doi.org/10.1016/j.ejrad.2010.02.016
https://doi.org/10.1097/MD.0000000000003031
https://doi.org/10.1097/RCT.0b013e3182a05687
https://doi.org/10.2176/nmc.40.432
https://doi.org/10.1097/PAS.0000000000000526
https://doi.org/10.1101/2024.04.15.589533
https://doi.org/10.3390/ijms22147514
https://doi.org/10.1186/2051-5960-1-10
https://doi.org/10.1186/2051-5960-1-10
https://doi.org/10.5414/NP300993
https://doi.org/10.1227/NEU.0b013e31827b9e68
https://doi.org/10.4143/crt.2021.142
https://doi.org/10.1227/NEU.0000000000000064
https://doi.org/10.1227/NEU.0000000000000064
https://doi.org/10.3389/fonc.2022.994335
https://doi.org/10.1007/s11060-023-04499-w
https://doi.org/10.1016/S1470-2045(19)30826-5
https://doi.org/10.1097/MD.0000000000015737


Vol:.(1234567890)

Case Report	  
Discover Oncology          (2025) 16:732  | https://doi.org/10.1007/s12672-025-02441-2

	40.	 Hayenga HN, Bishop AJ, Wardak Z, et al. Intraspinal dissemination and local recurrence of an intracranial hemangiopericytoma. World 
Neurosurg. 2019;123:68–75. https://​doi.​org/​10.​1016/j.​wneu.​2018.​11.​173.

	41.	 Giordan E, Marton E, Wennberg AM, et al. A review of solitary fibrous tumor/hemangiopericytomas tumor and a comparison of risk fac-
tors for recurrence, metastases, and death among patients with spinal and intracranial tumors. Neurosurg Rev. 2020. https://​doi.​org/​10.​
1007/​s10143-​020-​01335-x.

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

https://doi.org/10.1016/j.wneu.2018.11.173
https://doi.org/10.1007/s10143-020-01335-x
https://doi.org/10.1007/s10143-020-01335-x

	Meningeal malignant solitary fibrous tumor with multiple recurrence, extracranial extension, cervical lymph node metastases: case report and review of the literature
	Abstract
	Introduction 
	Case presentation 
	Conclusions 

	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	References


