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Abstract
Solitary fibrous tumor (SFT) is a rare tumor of mesenchymal origin that most commonly involves the pleura but can be 
found anywhere in the body. SFT can range from indolent benign tumors to aggressive malignant tumors, and pre-operative 
diagnosis is based mainly on imaging. In this case report, we describe an extremely rare case of SFT of left maxilla on F-18 
FDG PET-CT and Ga-68 DOTANOC PET-CT. Very few cases of PET-CT findings in SFT are reported in literature; and to 
our knowledge, none involving the maxilla. By highlighting the findings on F-18 FDG and GA-68 DOTANOC PET-CT, we 
aim to further add on to the role of both the tracers in the diagnosis and management of this tumor group.
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Introduction

Solitary fibrous tumor (SFT) is a rare mesenchymal neo-
plasm that makes up for less than 2% of all soft tissue tumors 
[1]. SFT most commonly affects adults and ranges from 
indolent tumors to more aggressive masses. Hemangioperi-
cytoma is included as a phenotypic variant within the spec-
trum of solitary fibrous tumor. Histologically, SFT is reac-
tive for CD34 and STAT6 (most sensitive and specific) and 
has a dilated “staghorn”-like vascular network [2–4]. It may 
be found anywhere in the body and is divided into two enti-
ties: pleural and extrapleural [5]. Pre-operative diagnosis is 
mainly done by imaging. There are very few descriptions of 

positron emission tomography-computed tomography (PET-
CT) findings of SFT in literature, majority being pleural SFT 
(SFTP), limited to case reports and case series [6–9]. A case 
series described 5 patients with SFTP imaged with Ga-68 
DOTATOC. All tumors showed uptake of G-68 DOTATOC, 
indicating somatostatin receptor (SSTR) expression by these 
tumors [6]. Herein, we describe the PET-CT findings of an 
extremely rare case of SFT of maxilla imaged with two 
PET tracers, F-18 fluorodeoxyglucose (FDG) and Ga-68 
DOTANOC. To our knowledge, there is no description of 
PET-CT manifestations of maxillary SFT in literature or any 
report comparing the SFT uptake of these two PET tracers. 
We aim to describe the PET-CT findings of this tumor, high-
lighting the imaging results with both PET tracers; thereby, 
aiding in the diagnosis and management of the tumor group.

Case report

A 32-year-old female presented with complaints of left nasal 
obstruction, left-sided facial pain, left eye watering, and 
left-sided heaviness in the face. Magnetic resonance imag-
ing (MRI) revealed a heterogeneous necrotic mass lesion 
measuring 5.3 cm × 6.6 cm × 5.4 cm in the left maxillary 
sinus. Excision biopsy yielded histopathological features 
of non-specific inflammation. The patient then underwent 
endoscopic and sub-labial excision of the mass. Post-oper-
ative histopathological examination (HPE) of the excised 
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tumor tissue revealed features suggestive of solitary fibrous 
tumor. Immunohistochemistry (IHC) was positive for 
STAT6. Following surgery, the patient was asymptomatic 
for a period of 7 months, after which she became sympto-
matic again. Contrast-enhanced CT (CECT) revealed a large 
well-defined heterogeneously enhancing lesion measuring 
5.6 cm × 5.2 cm × 4 cm in the left maxillary sinus, involving 
the left pterygopalatine fossa, left infratemporal fossa, and 
left nasal cavity with extensive bony erosions. HPE of biop-
sied tissue from left nasal cavity and maxillary sinus mass 
revealed features suggestive of osteogenic sarcoma. HPE 
review of the biopsy tissue block was suggestive of solitary 
fibrous tumor with areas of hyalinization (Fig. 1a). Tumor 
cells were immunopositive for STAT6 (nuclear) (Fig. 1b) 

while negative for CD34, SMA, and desmin. There were 
no areas of dedifferentiation. F-18 FDG PET-CT, done for 
restaging the tumor, revealed metabolically active heteroge-
neously enhancing mass involving the left masticator space 
and left infratemporal fossa with destruction of the left max-
illary sinus (Fig. 2). The SUVmax of the tumor was 5.13. 
No other metabolically active lesions were seen in the body. 
On multi-disciplinary discussion, the tumor was found to be 
unresectable. Patient was started on Axitinib and Temozola-
mide 1 week after FDG PET-CT and showed clinical benefit 
with reduction in pain and swelling on follow up visit 1 week 
later. The patient was referred for a Ga-68 DOTANOC PET-
CT, which was done after 2 weeks of F-18 FDG PET-CT. 
Ga-68 DOTANOC PET-CT revealed a tracer avid soft tissue 

Fig. 1   Histology section (H and 
E, 200 ×) of the tumor showing 
cells arranged in vague fascicles 
with traversing hemangiopericy-
toma-like thin-walled vascular 
channels. Tumor cells show 
mild to moderate atypia with 
finely dispersed chromatin and 
ropy collagen in background 
(a). Immunostain (400 ×) for 
STAT6 showing nuclear immu-
noreactivity in tumor cells (b)

a b
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Fig. 2   Maximum intensity projection (MIP) images showing meta-
bolically active mass (arrow) in the left maxillary region on F-18 
FDG PET-CT (a) which shows tracer avidity (arrow) on Ga-68 
DOTANOC PET-CT (b). Axial CT (c) and axial fused PET-CT (d) 
images of F-18 FDG PET-CT showing a metabolically active hetero-

geneously enhancing mass (arrows) involving the left maxillary sinus 
and left infratemporal fossa. Axial CT (e) and axial fused PET-CT 
(f) images of Ga-68 DOTANOC PET-CT showing the same mass 
(arrows) with tracer avidity



36	 Nuclear Medicine and Molecular Imaging (2023) 57:34–37

1 3

density left sino-nasal mass occupying left maxillary sinus 
region and left infratemporal fossa with lytic destruction 
of left side of maxilla (Fig. 2). The SUVmax of tumor was 
6.21. Tumor to background ratio (TBRmax) was calculated 
in both scans using the SUVmax of the tumor and the SUV-
max of mediastinal blood pool as background. The TBRmax 
in F-18 FDG PET-CT was 2.44 while the TBRmax in Ga-68 
DOTANOC PET-CT was 8.87.

Discussion

Solitary fibrous tumors most commonly involve the pleura 
while other less common sites include peritoneum, liver, 
spleen, extremities, and retroperitoneum. Very rarely, SFT 
originates in the intracranial or extracranial head and neck 
regions. The differential diagnosis on imaging depends on 
the location of the tumor and mainly includes meningioma, 
soft tissue sarcoma, and neurogenic tumor. The clinical pres-
entation is related to the mass effect caused by this tumor; 
therefore, tumors involving head and neck tend to present 
earlier than those involving pleura and abdomen [4]. Head 
and neck SFT tend to have a good prognosis and are more 
likely to be benign than SFT in other sites.

Radiographs and CT alone generally yield non-specific 
findings for SFT. On MRI, low-signal-intensity foci on T1- 
and T2-weighted images, representing the collagen content, 
is a frequent and unifying feature of SFT. Being a highly vas-
cular tumor, SFT is avidly enhancing on both CT and MRI. 
This combination gives a “chocolate chip cookie” appear-
ance, which can help in pre-operative diagnosis. Whole body 
imaging with PET-CT can be performed to look for multiple 
SFT’s and to detect metastatic lesions in case of malignant 
SFT. Increased uptake of F-18 FDG, which corresponds to 
glucose metabolism, may indicate aggressive or malignant 
variety of SFT [10]. Complete resection is the treatment of 
choice for these tumors while chemotherapy can be given 
for unresectable tumors.

In this case report, F-18 FDG PET-CT showed good uptake 
in the primary tumor and no other lesions were detected 
(Fig. 2). Thus, F-18 FDG PET-CT helped in staging of this 
tumor. Considering the surgical unresectability of the tumor 
in this young female patient, the limited maximal potential 
reduction in tumor bulk offered by chemotherapeutic drugs 
in SFT [11] and SSTR expression shown by SFT on Ga-68 
DOTATOC scans in literature [6], we wanted to explore addi-
tional therapeutic options such as peptide receptor radionu-
clide therapy (PRRT). Therefore, the patient was referred for a 
Ga-68 DOTANOC PET-CT, which showed SSTR expression 
in the tumor tissue resulting in increased tracer uptake (Fig. 2). 
Although Ga-68 DOTANOC PET-CT was done 2 weeks 
after F-18 FDG PET-CT and 1 week after starting Axitinib 
and Temozolamide, which could have affected the uptake on 

Ga-68 DOTANOC PET-CT, both SUVmax and TBRmax 
were higher in DOTANOC PET-CT compared to FDG PET-
CT. These factors, coupled with lesser physiological uptake of 
G-68 DOTANOC in brain and nasopharyngeal region com-
pared to F-18 FDG, helped in better tumor delineation with 
Ga-68 DOTANOC PET-CT. Since SFT’s can occur anywhere 
in the body, it could be hypothesized that Ga-68 DOTANOC 
may be a better PET tracer than F-18 FDG, especially when 
the tumor is arising from or near regions where F-18 FDG 
uptake is physiologically high. Similar to F-18 FDG, Ga-68 
DOTANOC can also help in detecting other lesions and meta-
static spread of SFT; however; the lesion detectability rate may 
be higher owing to the higher tumor to background ratio of 
SFT in Ga-68 DOTANOC PET-CT. It should be noted that 
the HPE revealed no areas of dedifferentiation in this case 
which could be the reason behind better DOTANOC uptake 
compared to FDG as metabolic activity is generally higher in 
more aggressive and undifferentiated tumors [10]. It is also 
important to note that SFT should be considered as a rare dif-
ferential diagnosis while reporting Ga-68 DOTANOC PET-
CT in patients with the relevant clinical and imaging features. 
Furthermore, SSTR expression of SFT warrants further studies 
on the role of radionuclide therapy for unresectable SFT as one 
of the management options.
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