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ABSTRACT

Background: Solitary fibrous tumors (SFTs) are benign tumors derived from mesenchymal tissues that
predominantly occur in the pleura. Establishing the diagnosis of these very rare intramedullary spinal lesions,
with no clear-cut pathognomonic radiographic characteristics, is particularly challenging.

Case Description: Two males, 30 and 41 years of age, presented with progressive cervical myelopathies attributed
to a cervical intramedullary exophytic tumor with associated spinal cord edema. One patient showed that the
lesion was highly vascularized. Both patients underwent surgical excision of firm, solid, focal, and, particularly in
one of them, very vascular/hemorrhagic tumors; at surgery, there was some adherence between the tumors and
the cord tissue, but gross-total resections were achieved in both cases, demonstrated on postoperative MR scans.
Histological and immunohistochemical findings confirmed the diagnosis of SFT (WHO Grade I). After a 6-month
postoperative period, both patients neurologically improved and had no MR evidence of tumor recurrence.

Conclusion: Intramedullary cervical exophytic SFTs are extremely rare. Although these solid tumors may present
with hemorrhagic features and at surgery demonstrate significant adherence to the pial/cord surface, complete
surgical resections are feasible resulting in good outcomes.

Keywords: Cervical, Intramedullary, Solitary fibrous tumor, Surgery, Vascularized

INTRODUCTION

Intramedullary cervical solitary fibrous tumors (SFTs) are extremely rare. Their low rate of
presentation within the spinal cord itself makes the preoperative radiologic diagnosis and surgical
planning, particularly challenging.*® Gross-total surgical removal should be attempted to
minimize the risk of tumor recurrence and improve patients’ quality of life."¥) Here, we present two
cases of cervical intramedullary SFTs that were completely removed with good clinical outcomes.

CASE REPORT #1

A 30-year-old male presented a 3-month history of neck pain and a progressive cervical
myelopathy. The MR showed an intramedullary exophytic well-circumscribed C2-C3 mass with
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associated spinal cord edema inferior to the lesion. The tumor
was isointense on T1-weighted image (T1WI), hyperintense
on T2-weighted image (T2WI), and showed homogeneous
gadolinium contrast enhancement. Digital subtraction
angiogram (DSA) showed rich tumor vascularization
with feeding branches from both of the vertebral arteries,
including a right lateral spinal artery descending from the
right posteroinferior cerebellar artery (PICA) [Figure la-e].
At surgery, the intramedullary tumor was solid/firm and
hemorrhagic; it also demonstrated an exophytic component.
Despite partial adherence to the cord, it was freed from the
pia, allowing for piecemeal gross-total resection (GTR). The
patient’s postoperative course was uneventful. The immediate
postoperative MR confirmed GTR [Figure 1f-g]. After 6
months, he fully recovered neurologically, and at 2 years
postoperatively, the MR demonstrated no tumor recurrence.

Histology

The histological examination confirmed the diagnosis
of a SFT. It revealed uniform spindle cells surrounded by
moderate fibrous stroma with intermingled collagenous
fibers and a few well-demarcated branched blood vessels
(“staghorn” vasculature). The overall cell population barely
had discrete cytological atypia and mitotic activity, and there
was no evidence of necrosis. On immunohistochemistry,
the neoplasm was diffusely and strongly positive for BcL-
2, CD34, and CD99 and negative for S-100, glial fibrillary
acidic protein (GFAP), and epithelial membrane antigen
(EMA). The Ki-67 proliferation index was 1%, and the
conclusive diagnosis of a SFT with no malignant features
(WHO Grade I) was made.

CASE REPORT # 2

A 4l-year-old male presented with a 2-month history
of a slowly progressive cervical myelopathy. The MR
demonstrated an intramedullary exophytic tumor at C5-
C7. The lesion was isointense on TIWI, heterogeneous
on T2WI (predominantly hypointense with alternating
smaller hyperintense areas), and homogeneously enhanced
with contrast [Figure 2a-c]. At surgery, this intramedullary
lesion had exophytic components. Despite a thin attachment
to the pia mater at the anterior left side of the mass and to
the ipsilateral C6 exiting nerve root, a GTR was achieved.
This was confirmed on the immediate postoperative MR
[Figure 2d-e]. He was neurologically normal 7 months
postoperatively, and no tumor regrowth was seen on the MR
3 years later.

Histology

The pathological analysis was consistent with an SFT. It
showed uniform small, basophilic, ovoid to spindled cells
with oval nuclei, and ill-defined cytoplasm, with numerous
thin-walled ramifying blood vessels in certain areas. Necrosis
and mitosis were not evident. Immunohistochemical staining
indicated strong positivity for CD34 and Bcl-2 (C). The Ki-67
proliferation index was less than 1%. The final diagnosis of
a SFT with no malignant features (WHO Grade I) was then
established [Figure 3].

DISCUSSION

Inside the CNS, spinal cord occurrence of SFT is exceedingly
uncommon; there have been 22 cases reported [Table 1].

Figure 1: Sagittal (a) and axial (b) T1-weighted magnetic resonance image (T1WI) showing an intramedullary exophytic C2-C3 tumor with
homogeneous gadolinium enhancement. (c) T2-weighted images showing a hyperintense mass with associated spinal cord edema inferior to
the lesion with signal void images in the upper cervical spine representing prominent vessels within the cerebrospinal fluid. (d and e) Feeding
branches from both vertebral arteries were visualized on digital subtraction angiogram (black arrows in d), including a right lateral spinal
artery (black arrow on e) descending from the right posteroinferior cerebellar artery (black arrow on e). Sagittal (f) and axial (g) contrast
T1WI confirming complete tumor resection.

Surgical Neurology International « 2020 « 11(468) | 2



Rodriguez-Mena, et al.: Cervical intramedullary solitary fibrous tumor

ON

ON

juawraduequo

IenpoN

ON

ON

ON

ON

ON

ON

ON

ON

ON

SOX

ADUILININY

SIDYap
"IN ON

pasoxduwy
SIDYap
"IN ON

pasoxduig

pasoxduy

pasoxduig

21qeIs

pasoxduwy

HCLEN

pasoxduiy

pasoxduy

pasoxduwy

awodno
s130j0anouU
wrid)-Suoy

sgjuouwr 9

1eaf 1

s1eak 7

s1eak 7

syuowr
i

SIeak 9'1

s1eak g'¢

syuow

4!
syuowr

01

sgjuouwr 9

Syuow
81

SYjuow g

s1eak 9

dn
JSQ——Q il

Tened -
[e101, SoK
Te30L, -
TwaO,H SOX
8101, SOX
relor, -
relo, oN
relo, -
Tesor, -

[e301qns -
[eloL, SOX
[e30L, ON

[e03qns -

UO01)I9S3x *JSeA

jojuaxyg Ay

ON

Sax
ON

ON

SOX
SOX
ON
SOX
SOX
SOX

SOX

Sax

aseydiajur
T3] pIod
reurds/rowny,

SOX

ON

Sax

SOX

ON
ON

SOX

ON
Sax
Sax
ON
ON
ON

SOX

ON

Sax
jusuodurod
sndydoxs
Are[npaurenxy

sSurpuy sanjeradoenuy

ersayjsared

pue ssouquunu

quIT[ JoMO] [T
ersayysared

pUuE Ssaueam quuI|
JIOMOT [e1a)eIg
ssouquINU quuI|

Iomo[ + ured 1ap[noys
pue YU DB
ersayysared

pue ssawyeam quui|
JIOMOT [eIa)e[Ig

qui

1oddn 1ySux ur y0°p
JIojow pue £I10sUdg
sisaredered

onseds pue ured yoeg
ssawyeam quupf Joddn
pue sersayisasiq
UOTeSUDS

youd-urd pue yonoy
81 paysturwp
‘ersayysared quin-1nog
BISAUISASAP

wre ‘ured YooN
QwoIpuAs
prenbag-umoig

(31ohap 10j0W-£I0SUDS)
Ayyedorahur [ed1410)

SSOUQUINU qUUIT] JOMOT
QwoIpuAs
prenbag-umorg
20UdUNUOdUT

+ Ssauyeam pue
‘ssouquinu ‘ured

qUIT| JOMO] [eIajeIg

uonejuasaxd
s13010aMaN

OLL-6L

LL-9L

[30240)

LL-9L

SO

9L-GL

L2790

YO

YO

€L-CL

SO

L5790

SL-vL

uoned’0

d/6¥

A/SL

/8¢

A/SL

/€9
/LT

W/T¥

W/Ly

d/6¥

/%9

/€€

/T9

W/Ly

1/0S

X3s/98y

10T “Iv 12 11990y
C¢10¢

“Ip 12 O[[TULIRIA
110T “Iv 7o uadreg
010C

“Iv 32 ep3odder)
600C “Iv 72 TIYs]
S00T “1v 42 Of[e(
S00T “1v 12 Of[e(
00T

“Iv 12 opt[ozzid
00T v 32 DIsurqog

¥00¢
“Ip 12 BINWRMEY]

€00T “Iv 12 ueyL],
€00T “[v 12 ueyL],
000Z “1v 12 TUBpION
6661

“Iv 12 BIRYRURY]

L661°V 12 UOISTY

9661 “Iv J2 OIdUIR))

oyny

"2INJII] AY) UT SIOWN) SnoIqy AIer[os AIe[npaurenur Jo sased pajiodar jo Arewrwung :1 J[qe],

(Contd...)

3

Surgical Neurology International « 2020 « 11(468)



Rodriguez-Mena, et al.: Cervical intramedullary solitary fibrous tumor

oN

ON

oN

ON

ON

ON

ON

DUALININY

pasoxduy

pasoxduwg

pasoxduy

21qeIs

pasoxdwg

pasoxduy

21qeIs

awod)no
s13oj0anou
urid)-Suoy

s1eak ¢

sIeak 7

Syuow
€

sgjuour /

Jeaf 1

syuow g

sgjuour 9

dn
-Mo[[og

[BI0L

[BI0L

resor,

[BI0L

[®I0L

[BI0L

[BI0L

[enaeq

UO0I1})29S91
Jo Judxy

ON

SOx

Sax

SOx

ON
SOx

*JSeA
AySy

Sax

SOX

oN

SOX

ON

SOX

ON
aseydrajur
Ied[> p10d>
reurds/rownyg,

Sax

SOX

oN

SOX

ON

Sax

Sax
jusuoduwrod
snhydoxd
Areqpourenxyg

sSurpuy sanjerodoenuy

2dUdUTUOdUT
Spuey pue squir
IOMO] UT SSaUquUNU
PUE SSaUBIA

SIOYIP

A10suds pue 1010w
quur 1oddn exareng
2dUdAUTUOdUT
{SsaueaM pUR
$soUqUUNU qUII] JoMO]
yoYop A10sUds

quIT[ JOMO] [T
ersaypysored

puE Ssaueam quuI|
IoMOT [eI1a1e[Tg

qutp Jomoy Y3t o)
UT SSAUYBIM PUE UTeJ
2dUdUTUOdUT

(SIDYIP I10)0W pue
K108U3S qUUIT JOMO] o]
61, MO[aq 2pIs

1311 Jyap A10SU95

uonejuasaxd
s13010aNdN

£LD-SD

$O-€0

LL-9O

VL-€L

SLTL

I'T

6L-8L

LL-£D

uoned’0

W/T¥

N/0¢

d/s€

/8%

N/TE

A/Ly

d/¢€8

/8%

X3s/98y

9sed JuUIsaId

9Sed JuasaId

610T “Jv 12 Sueg

610T “Iv 12 B[[ISUB]N

9107 “Iv 12 uepm

STOT “1v 72 1B\

S10T “1v 72 19pNIg

10T A.NE 12 wﬁdgm

loyny
(panunuo)) :1 arqey,

4

Surgical Neurology International « 2020 « 11(468)



Rodriguez-Mena, et al.: Cervical intramedullary solitary fibrous tumor

Figure 2: Sagittal (a) and axial (b) T1-weighted magnetic resonance image (T1WI) showing an intramedullary exophytic C5-C7 tumor
with homogeneous gadolinium enhancement. (c) Slight heterogeneous aspect on T2-weighted images (predominantly hypointense with
alternating smaller hyperintense areas). Sagittal (d) and axial (e) T1WT indicating complete removal of the tumor.

Figure 3: Representative pathologic images: (a) uniform small,
basophilic, ovoid to spindle cells with oval nuclei and ill-defined
cytoplasm, and numerous thin-walled ramifying blood vessels.
(Hematoxylin and eosin stain). Strong staining is present for CD34
(b) and bcl-2 (¢).

SFT occurs predominantly in middle-aged patients, with
a modest male preponderance.” Clinical findings include
localized pain and neurological deficits reflecting the level of
intramedullary involvement. Since the majority of the SFT
are considered benign, symptoms are attributed to their mass
effect which can be best relieved with gross-total excision.

Radiographic findings

On MR, SFTs can be seen as a single, oval or irregular
heterogeneous mass, sometimes having well-circumscribed
margins, and tend to appear isointense on TIWI and
hypointense on T2WIL"% They markedly enhance with
contrast (homogeneous or heterogeneous). Therefore,
detailed examination and recognition of feeding branches

(e.g., from vertebral arteries and PICA on the cervical region)
on MR, but specifically on DSA, are strongly recommended.

Histopathology

Histopathologically, SFT cells are encircled by dense
collagen networks in fascicular, storiform, herringbone,
or patternless arrangements on hematoxylin and eosin
staining.”) On immunohistochemistry, positivity for CD34,
CD 99, vimentin, and BcL-2 and negativity for EMA,
smooth-muscle actin, and S-100 are distinguishing features
of SFT."#!

Gross-total excision

Gross-total removal is the recommended treatment of
spinal SFT (under intraoperative neurophysiological
monitoring) 7 Here, we presented two well-circumscribed,
firm, highly vascularized cervical SFT with strong adhesions
to the spinal cord tissues, accompanied by exophytic
components. These lesions may exhibit numerous feeding
vessels from both vertebral arteries most readily diagnosed
with DSA. In spite of their benign histology, and a 5-year
survival rate of nearly 100%, recurrence (e.g., up to 2—14 years)
has been noted with incomplete tumor resections.!>#)

CONCLUSION

Here, we described two cases of intramedullary cervical
exophytic SFTs that were completely excised and have not yet
recurred, 2 and 3 years postoperatively.
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