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a b s t r a c t 

Solitary fibrous tumors are rare mesenchymal neoplasms with highly recurrence rates after 

intratumor resection. We report 2 cases of solitary fibrous tumors treated with combination 

therapy with embolization and en bloc laminectomy using thread saw. To the best of our 

knowledge, this is the first such report. In the 2 cases, the hypervascular tumors were located 

in the spinal process and infiltrating the multifidus. Preoperative embolization was useful 

for decreasing intraoperative bleeding, and using thread saw was an ideal technique for 

deciding the cut surface height of the pedicle to achieve gross total resection. 

© 2020 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

Solitary fibrous tumors (SFTs), spindle cell neoplasms of mes-
enchymal origin, were first reported in 1931 [1] . Previously re-
ferred to as hemangiopericytoma, SFTs are primary observed
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within deep soft tissues, notably in the pleura of the lung and
on serosal surface [2 ,3] . Surgery with the aim of preserving
function, relieving pain, and controlling local recurrence is the
standard treatment strategy for osseous SFTs in the spine [4 ,5] .
However, only few previous reports have described SFTs in
spinous processes, and surgical treatment including preoper-
ative management is not well known. We report 2 cases with
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Fig. 1 – A 64-year-old man. Computed tomography (CT) showing mass around T6 spinous process (A, B). Plain CT showing 
osteoclastic lesions (white arrow). (C) Contrast-enhanced CT showing mass enhanced peripherally (white arrowheads). 
Magnetic resonance imaging (MRI) showing mass infiltrating the multifidus. (D) T1-weighed sagittal image. (E) T2-weighed 

sagittal image. (F) Contrast-enhanced MRI on sagittal image. (G) T2-weighed axial image. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

thoracic spinous process SFTs that were gross totally resected
and bleeding was controlled successfully. 

Case presentation 

Case 1 

A 69-year-old man was pointed out for a painless mass lo-
cated over his back during medical checkup in early 2016. He
underwent computed tomography (CT)-guided biopsy. The
mass was suspected to be SFT, and he was referred to our
hospital in early 2017. On examination, he was noted to have
a palpable, mobile mass over the back around T6, measuring
approximately 6 × 3 cm. He denied any associated symptoms
or neurological deficit. CT revealed osteoclastic lesions in T6
spinous process and a mass with peripheral enhancement
in the early phase ( Figs. 1 A–C). Magnetic resonance imaging
(MRI) revealed a mass located around the spinous process,
infiltrating the bilateral multifidus, and that enhanced homo-
geneously with contrast medium ( Figs 1 D–G). Angiography
revealed that the tumor was fed by the left T6 radiculopial
artery ( Fig 2 A). We performed embolization with gelatin
sponge, n-butyl 2-cyanoacrylate, and coiling preoperatively
( Fig. 2 B). Our surgical approach was the intermuscular plane
between the multifidus and longissimus muscle, and the mul-
tifidus was detached from the transverse process as a margin
( Fig. 3 A). Then, we accomplished en bloc laminectomy using
a thread saw ( Fig. 3 B). During laminectomy, an assistant used
a pulley to prevent medial laminectomy or intratumor re-
section, and we successfully performed en bloc laminectomy
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Fig. 2 – (A) Preoperative angiogram showing that the tumor 
was fed by the left T6 radiculopial artery (white arrow). (B) 
Embolization was performed at the left T6, right T5, and 

right T7 radiculopial artery (white arrowheads). Fig. 4 – (A) Postoperative radiographs: posterior fixation at 
T5-10. (B) 1-year postoperative magnetic resonance 
imaging findings showing no tumor recurrence. 

Fig. 3 – (A) Intraoperative view showing intermuscular plane between the multifidus and longissimus muscle. (B) Schematic 
view of thread saws. (C) During laminectomy using a thread saw (white arrows), the assistant surgeon put pulleys on the 
thread saw to prevent medial laminectomy (white arrowheads). (D) Gross total resection was achieved postoperatively. (E) 
Histopathological examination showing tumor composed of spindle cells with bland, uniform, thin nuclei arranged 

randomly. 
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Fig. 5 – A 46-year-old man. Computed tomography (CT) showing mass around T11 spinous process (A, B). Plain CT showing 
osteoclastic lesions (white arrow). (C) Contrast-enhanced CT showing mass enhanced peripherally (white arrowheads). 
Magnetic resonance imaging (MRI) showing mass infiltrating the multifidus. (D) T1-weighed sagittal image. (E) T2-weighed 

sagittal image. (F) Contrast-enhanced MRI on sagittal image. (G) T2-weighed axial image. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

without intratumor resection ( Fig. 3 C andD). Intraoperative
bleeding was 600 mL, and we achieved gross total resection.
Histological examination revealed tumor composed of spin-
dle cells with bland, uniform, thin nuclei arranged randomly
( Fig. 3 E). The proportion of Ki-67-positive cells was 4%,
mitotic figures were not observed, and the margin was nega-
tive. Immunohistochemical analysis revealed that the tumor
cells stained for vimentin, CD34, and BCL-2, but not for S-100
protein, confirming the diagnosis of SFT. The patient showed
no recurrence 3 years after surgery ( Figs. 4 A and B). 

Case 2 

A 46-year-old man initially presented to a nearby clinic be-
cause of back pain in early 2018. He had a painful, palpa-
ble mass in his center back. CT revealed an osteolytic le-
sion in the T11 spinous process ( Figs. 5 A-C), and MRI re-
vealed a mass protruding from the spinous process enhanced
homogeneously ( Figs. 5 D-G). After CT-guided needle biopsy
( Figs. 6 ), SFT was suspected, and he was referred to our hospi-
tal. Fluorodeoxyglucose-positron emission tomography (FDG-
PET) revealed accumulation of FDG in the T11, and no metas-
tasis was observed. Angiography revealed that the tumor
was fed mainly by the right T10-L1 radiculopial artery. After
performing embolization ( Fig. 7 ), we also performed en bloc
laminectomy using a thread saw to achieve gross total re-
section ( Figs. 8 A and B). Intraoperative bleeding was 289 mL,
and we achieved gross total resection ( Figs. 9 ). The proportion
of Ki-67-positive cells was 5%. Immunohistochemical analy-
sis revealed that the tumor cells stained for CD34, STAT6, and
BCL-2, verifying the diagnosis of SFT. The patient showed no
recurrence 2 years after the surgery. 
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Fig. 6 – Biopsy under computed tomography guidance was 
performed from the mass. 

Fig. 7 – Embolization was performed at the right T10-L1 
radiculopial artery (red arrow). (Color version of figure is 
available online.) 

 

 

 

 

 

Fig. 8 – Gross total resection was achieved postoperatively. 
(A) Tumor’s dorsal surface was covered with multifidus. (B) 
Tumor’s ventral surface was covered with lamina. 

Fig. 9 – Postoperative computed tomography. Tumor was 
completely resected (white dot line). 

 

 

 

 

 

 

 

 

 

 

Discussion 

Here, we report 2 cases of SFT that showed hypervascular tu-
mor in preoperative angiogram. Considering the risk of exces-
sive intraoperative bleeding, we performed preoperative em-
bolization. Then, we performed en bloc laminectomy using a
thread saw with pulley to achieve gross total resection. SFTs
are well-known hypervascular tumors, and previous reports
have described the benefit of preoperative embolization for
such tumors [6–8] . Some reported that local recurrence sel-
dom occurred if gross total resection was achieved [9 ,10] . How-
ever, once intratumor resection occurred, a high rate of local
recurrence was observed, and the tumor will possibly be ded-
ifferentiated [11 ,12] . Indeed, our cases demonstrated that the
tumors were infiltrating into the bilateral multifidus, and it
would be difficult to perform operation without intratumor re-
section by ordinal laminectomy. Therefore, it is important to
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achieve gross tumor resection considering the risk of intraop-
erative bleeding. There are no detailed reports discussing how
to resect SFTs that generate in the spinous process. Using a
thread saw with pulley enabled us to decide the cutting plane
of lamina ( Fig. 3 B), and preoperative embolization also helped
to reduce bleeding in laminectomy. 

To the best our knowledge, this is the first report of the sur-
gical procedure for spinal process solitary fibrous tumor infil-
trating the multifidus. 

Conclusion 

In conclusion, combination treatment with preoperative em-
bolization and en bloc laminectomy using a thread saw was
found to be effective in spinous process SFTs. We believe
our strategy would be useful to control intraoperative bleed-
ing and to achieve gross tumor resection in spinous process
SFTs. 

Patient perspective 

Before surgery, the patients were concerned about the prob-
ability of recurrence. After surgery, they indicated that their
back pain had disappeared and that they had returned to
work. They were relieved to hear that total resection was per-
formed. 
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