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Abstract. Intracranial osteomas completely unrelated to 
osseous tissues are extremely rare. In the present study, the 
case of a 40-year-old female who presented with persistent 
headache is reported. Computed tomography (CT) and bone 
window CT revealed an ossified lesion in the frontal area. Fast 
imaging employing steady-state acquisition (FIESTA)/CT 
venography fusion imaging demonstrated that the mass was 
located just below the superior sagittal sinus and cortical veins, 
and had adhered partially to these veins. Surgery achieved 
complete tumor removal with preservation of the cortical veins 
and superior sagittal sinus. The histological examination find-
ings were compatible with osteoma. The present postoperative 
course was uneventful. The present rare case of intracranial 
osteoma originating from the falx was successfully treated 
surgically. Preoperative FIESTA/CT venography fusion 
imaging was very useful to demonstrate adhesion between the 
tumor mass and the superior sagittal sinus and cortical veins.

Introduction

Osteomas are benign neoplasms consisting of mature normal 
osseous tissue (1). Osteomas of the head often arise from the 
periosteum of the skull, sinuses and mandible (1). Intracranial 
osteomas are rare, and usually arise from the inner table of 
the skull (1). Intracranial osteomas completely unrelated 
to osseous tissues are extremely rare, and are classified into 
intraparenchymal osteomas and dural osteomas (1). Despite 
a series of 10 autopsy cases of dural osteomas, the clinical 
features and surgical strategy remain unclear (2). The present 
report describes a rare surgical case of intracranial osteoma 

arising from the falx, and discusses the clinical features, intra-
operative findings and management strategy of this disease.

Case report

In March 2014, a 40-year-old female was admitted to 
Teishinkai Hospital (Hokkaido, Japan) due to persistent 
headache. On admission, neurological examination revealed 
no abnormalities. Skull radiography revealed a radiopaque 
lesion in the frontal area (Fig. 1A and B), while computed 
tomography (CT) and bone window CT revealed an ossified 
lesion in the frontal area (Fig. 1C and D). Magnetic resonance 
imaging revealed a mass appearing as hyperintense on both 
T1- and T2-weighted images (Fig. 2). Three-dimensional 
CT venography (Fig. 3A and B) and fast imaging employing 
steady-state acquisition (FIESTA)/CT venography fusion 
imaging (Fig. 3C) demonstrated that the mass was located just 
below the superior sagittal sinus and cortical veins, and had 
adhered partially to these veins. The provisional diagnosis was 
calcified falx meningioma or osteoma originating from the 
falx. Bilateral frontal craniotomy was performed. Opening of 
the dura revealed that the mass was attached to the falx in the 
mesial frontal lobes extra-axially, without dural attachment. 
The hard bony mass was removed with a drill and a rongeur 
(Fig. 4A). The cortical veins and superior sagittal sinus 
were preserved completely. Postoperative CT demonstrated 
complete tumor resection without complication (Fig. 4B). 
Histological examination (hematoxylin and eosin staining) 
revealed lamellated bony trabeculae lined with osteoblasts, 
and the intertrabecular marrow spaces occupied by adipose 
tissue. These findings are compatible with osteoma (Fig. 5). 
The postoperative course was uneventful, and the symptoms 
disappeared after surgery. The patient was discharged 12 days 
after surgery without neurological deficit. The patient was 
followed up for 12 months without any recurrence.

Written informed consent was obtained from the patient 
for publication of the present case report and any accompa-
nying images.

Discussion

Intracranial osteomas are rare, with only 12 surgical cases of 
osteomas without association with the bone being reported in 
the literature so far, including the present case, as summarized 
in Table I (3-13). The male to female ratio was 1:2, and the 
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age of the patients was 16-64 years (mean, 39.8 years). The 
most common symptom was headache, which occurred in 
8 of the 12 cases. The tumors were described as ‘completely 
surrounded by cerebral tissue’, with ‘no connections with the 
dura or the skull’, or ‘covered with the arachnoid membrane’ in 
5 cases. The tumors were attached to the inner dural surface in 
5 cases, and to the falx in 2 cases, indicating dural osteomas. 
Therefore, the present case is the second surgical case of intra-
cranial osteoma originated from the falx. The outcome was 
good in 10 patients, whereas 1 patient succumbed to disease. 
Venous infarction developed in 1 case (10).

Intracranial osteoma usually has a wide base and grows 
inward as an expanding mass with a well-defined border (4). 
The present case occurred as a nodule with a narrow neck 
attached to the falx, similar to a previous case (13). The patho-
genesis of osteoma without bone involvement is still unknown. 
In the present case, new bone generation from the falx is a 
possible cause, since the meninges may function as the perios-
teum of the inner table of the skull (2,5,8). A history of head 
trauma has been noted in patients with intracranial osteomas. 
Therefore, head trauma may be one of the trigger mechanisms 
of intracranial osteoma (14); however, the present patient had 
no such history.

No standardized treatment algorithm has been established 
for this condition. If the patient is asymptomatic, conserva-
tive therapy is one of the choices, since the natural history of 

Figure 4. (A) Intraoperative image of the tumor attached to the falx, which 
was removed with a 4 mm diamond drill and a rongeur. The cortical veins 
and superior sagittal sinus were preserved completely. (B) Postoperative 
computed tomography scan demonstrated complete tumor resection without 
complications.

Figure 2. (A) T1- and (B) T2-weighted magnetic resonance images revealed a 
mass appearing as hyperintense.

Figure 1. Skull radiographs of (A) anteroposterior and (B) lateral view 
revealed a radiopaque lesion in the frontal area. (C) CT scan and (D) bone 
window CT imaging revealed an ossified lesion in the frontal area. CT, com-
puted tomography.

Figure 5. Photomicrograph revealing lamellated bony trabeculae lined with 
osteoblasts and intertrabecular marrow spaces occupied by adipose tissue, 
which is compatible with osteoma. Hematoxylin and eosin staining; bar size, 
100 µm.
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Figure 3. Three-dimensional CT venograms of (A) anteroposterior and 
(B) lateral view, and (C) fast imaging employing steady-state acquisition/CT 
venography fusion imaging demonstrated that the mass was located just 
below the superior sagittal sinus and cortical veins, and had adhered partially 
to these veins. CT, computed tomography.

  C

  B  A



ONCOLOGY LETTERS  12:  1949-1952,  2016 1951

Ta
bl

e 
I. 

Su
rg

ic
al

 c
as

es
 o

f i
nt

ra
cr

an
ia

l o
st

eo
m

a 
w

ith
ou

t c
on

ne
ct

io
ns

 w
ith

 th
e 

sk
ul

l.

 
A

ge
, y

ea
rs

/
A

ut
ho

r (
ye

ar
) (

re
f)

 
ge

nd
er

 
Sy

m
pt

om
 

Lo
ca

tio
n 

Si
ze

 
Su

rg
ic

al
 fi

nd
in

g 
O

ut
co

m
e

Va
ka

et
 e

t a
l  

16
/F

 
H

ea
da

ch
e,

 
Fr

on
ta

l i
nt

er
-c

al
lo

su
m

 
5.

0x
5.

0x
6.

0 
cm

3  
C

om
pl

et
el

y 
su

rr
ou

nd
ed

 b
y 

D
ea

d 
(p

os
to

pe
ra

tiv
e

(1
98

3)
 (3

) 
 

se
iz

ur
e 

 
 

ce
re

br
al

 ti
ss

ue
 

he
m

or
rh

ag
e)

C
ho

ud
hu

ry
 e

t a
l 

20
/F

 
H

ea
da

ch
e 

R
ig

ht
 fr

on
ta

l c
on

ve
xi

ty
 

1.
0 

cm
 in

 d
ia

m
et

er
 

A
tta

ch
ed

 to
 th

e 
in

ne
r d

ur
al

 
G

oo
d

(1
99

5)
 (4

) 
 

 
 

 
su

rf
ac

e
Le

e 
an

d 
Lu

i 
28

/F
 

H
ea

da
ch

e 
Le

ft 
fr

on
ta

l c
on

ve
xi

ty
 

4.
0x

2.
5x

0.
5 

cm
3  

C
ov

er
ed

 w
ith

 a
ra

ch
no

id
 

G
oo

d
(1

99
7)

 (5
) 

 
 

 
 

m
em

br
an

e
A

ok
i e

t a
l  

51
/F

 
H

ea
da

ch
e 

R
ig

ht
 fr

on
ta

l c
on

ve
xi

ty
 

1.
1x

1.
5x

0.
7 

cm
3  

Pa
rti

al
ly

 a
dh

er
en

t t
o 

th
e 

G
oo

d
(1

99
8)

 (6
) 

 
 

 
 

in
ne

r d
ur

al
 su

rf
ac

e
Su

gi
m

ot
o 

et
 a

l  
35

/M
 

Ve
rti

go
 

R
ig

ht
 fr

on
ta

l c
on

ve
xi

ty
 

5.
0x

5.
0x

2.
0 

cm
3  

A
tta

ch
ed

 to
 th

e 
in

ne
r 

N
ot

 d
es

cr
ib

ed
(2

00
1)

 (7
) 

 
 

 
 

du
ra

l s
ur

fa
ce

C
he

on
 e

t a
l  

43
/F

 
H

ea
da

ch
e 

Le
ft 

fr
on

ta
l c

on
ve

xi
ty

 
1.

2x
2.

0x
0.

7 
cm

3  
A

tta
ch

ed
 to

 th
e 

in
ne

r 
G

oo
d

(2
00

2)
 (8

) 
 

 
 

 
du

ra
l s

ur
fa

ce
Pa

u 
et

 a
l  

33
/F

 
N

on
e 

Le
ft 

fr
on

ta
l c

on
ve

xi
ty

 
3.

0x
2.

0x
2.

0 
cm

3  
N

o 
co

nn
ec

tio
ns

 w
ith

 
G

oo
d

(2
00

3)
 (9

) 
 

 
 

 
th

e 
du

ra
A

ki
ya

m
a 

et
 a

l  
24

/M
 

H
ea

da
ch

e 
R

ig
ht

 fr
on

ta
l c

on
ve

xi
ty

 
N

ot
 d

es
cr

ib
ed

 
C

ov
er

ed
 w

ith
 a

ra
ch

no
id

 
G

oo
d 

(v
en

ou
s

(2
00

5)
 (1

0)
 

 
 

 
(m

ul
tip

le
) 

m
em

br
an

e 
in

fa
rc

tio
n)

Ju
ng

 e
t a

l  
60

/M
 

H
ea

da
ch

e 
R

ig
ht

 fr
on

ta
l c

on
ve

xi
ty

 
N

ot
 d

es
cr

ib
ed

 
A

tta
ch

ed
 to

 th
e 

in
ne

r d
ur

al
  

G
oo

d
(2

00
7)

 (1
1)

 
 

 
 

 
su

rf
ac

e
B

ar
aj

as
 e

t a
l  

63
/F

 
A

lte
re

d 
m

en
ta

l 
R

ig
ht

 m
id

dl
e 

cr
an

ia
l f

os
sa

 
4.

5x
3.

7x
2.

5 
cm

3  
N

o 
co

nn
ec

tio
ns

 w
ith

 th
e 

G
oo

d
(2

01
2)

 (1
2)

 
 

st
at

us
 

 
 

du
ra

C
he

n 
et

 a
l  

64
/M

 
Ti

nn
itu

s, 
R

ig
ht

 m
es

ia
l f

ro
nt

al
 lo

be
 

2.
5x

2.
0x

2.
0 

cm
3  

A
tta

ch
ed

 to
 th

e 
fa

lx
 

G
oo

d
(2

01
3)

 (1
3)

 
 

di
zz

in
es

s
Pr

es
en

t c
as

e 
40

/F
 

H
ea

da
ch

e 
In

te
rh

em
is

ph
er

ic
 sp

ac
e 

2.
2x

1.
7x

2.
5 

cm
3  

A
tta

ch
ed

 to
 th

e 
fa

lx
 

G
oo

d
(2

01
6)

M
, m

al
e;

 F
, f

em
al

e.



TAKEUCHI et al:  INTRACRANIAL OSTEOMA1952

intracranial osteomas is more benign than that of osteomas 
of the frontal sinuses (3). The present patient complained of 
intractable headache, which could be resolved by surgical 
tumor removal, since such pain is considered to be due to irri-
tation and compression of the adjacent dural membrane (10). 
Therefore, surgery was performed in the present case, and the 
pain disappeared completely.

Surgeons should pay particular attention to possible adhe-
sion of intracranial osteoma to the blood vessels. In a previous 
case, the osteoma had adhered tightly to the superficial cortical 
veins, which were sacrificed, thus leading to postoperative 
venous congestion (10). In the present case, preoperative 
FIESTA/CT venography fusion imaging was very useful to 
demonstrate that the mass was located just below the superior 
sagittal sinus and cortical veins, and had adhered partially to 
these veins. Complete preservation of these structures was 
carefully achieved during surgery. Reconstruction via saphe-
nous vein graft and patch is recommended if the superior 
sagittal sinus or cortical vein is injured (15,16).

In conclusion, the present case of intracranial osteoma 
originating from the falx was successfully treated surgically. 
Preoperative FIESTA/CT venography fusion imaging was 
very useful to demonstrate adhesion between the mass and the 
superior sagittal sinus and cortical veins.
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