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Ossified meningioma is classified histologically as a phenotype of metaplastic meningioma, and it is
extremely rare. There are only 12 cases involving ossified spinal meningiomas in the literature. We
present the case of a 61-year-old female with a primary tumor within the ventral spinal canal at T12.
Although we performed a total tumor excision using an ultrasonic bone aspirator, a temporary dete-
rioration of motor evoked potentials (MEPSs) was observed during curettage with a Kerrison rongeur.
The neurologic findings worsened immediately after surgery. Histologically, the tumor was diagnosed
as a metaplastic meningioma with osseous differentiation. In order to avoid spinal cord injury, great
care must be taken when removing an ossified meningioma located on the ventral spinal cord.
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pinal meningiomas are a common type of intra-

dural-extramedullary tumor, accounting for
25% of all spinal cord tumors [1]. Ossified menin-
giomas are extremely rare and are sometimes confused
with calcified meningiomas. The histological classifi-
cation of ossified meningioma is a phenotype of meta-
plastic meningioma. Here we report the case of a
patient with a metaplastic meningioma with osseous
differentiation in the thoracic spine.

Case Report

A 61-year-old Japanese female presented with a
7-month history of painful muscle weakness and numb-
ness in both lower extremities. Magnetic resonance
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imaging (MRI) showed an intradural tumor at the tho-
racic spine. She was referred to our hospital because
of worsening symptoms. At the first visit to our hos-
pital, the patient was unable to walk due to paraplegia
and hypoesthesia below the level of T12. The patient’s
knee jerk and ankle jerk were both hyperreflexic, but
she had neither bladder nor rectal disturbance.

On plain radiographs we observed an ossified tumor
within the spinal canal at T12. MRI showed a low-
signal-intensity lesion at this level on both T1-weighted
and T2-weighted images and inhomogeneous enhance-
ment on contrast T1-weighted images (Fig. 1). On
CT scans, we could see an ovoid tumor with a high-
density area located within the ventrolateral spinal
canal and pressing on the spinal cord posterolaterally

(Fig. 2).
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Fig. 1
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T1-weighted (A) and T2-weighted (B) sagittal MR images showing homogeneous low signal intensity within the spinal canal at

T12 in the patient, a 61-year-old woman. Postcontrast T1-weighted MRI (C) showing a heterogeneously enhanced tumor.

Fig. 2

Sagittal CT scan (A) showing an ovoid, high-density area
within the spinal canal. An axial section (B) shows the tumor
occupying more than half of the spinal canal and pressing the spi-
nal cord laterally.

We performed a laminectomy from the T10 to the
T12 vertebrae. With the aid of a microscope, we
incised the dura mater at the midline, but the arach-
noid membrane adhered to the tumor. The majority of
the tumor was very hard, reflecting the ossification
(Fig. 3). We initially began curettage with a Kerrison
rongeur, but we then observed a temporary reduction
in the patient's motor evoked potentials (MEPs).
Therefore, we carefully reduced the tumor using an
ultrasonic bone aspirator (Sonopet”, Stryker Corp.,
Kalamazoo, MI, USA) and the MEP waveforms

Fig. 3
T12 level adhered to the arachnoid membrane. The majority of the
tumor was very hard.

Intraoperative photograph of the tumor (black arrow) at the

improved.

After we thinned and reduced the tumor’s size, we
were able to completely resect it. After their initial
temporary reduction, the MEPs remained stable
throughout the rest of the surgery. Although the
muscle strength and dysesthesia of the patient’s lower
extremities worsened immediately after the surgery,
her neurological condition gradually improved. At the
2-year follow-up examination, the patient could walk
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with a cane and MRI revealed no recurrence of the
tumor.

The histopathological examination of the tumor
showed a meningotheliomatous component, which was
immunohistochemically positive for epithelial mem-
brane antigen and contained whorls and psammoma
bodies. There was also a remarkable formation of
cancellous bone with bone marrow (Fig. 4). The
diagnosis was metaplastic meningioma with osseous

differentiation (WHO Grade I).
Discussion
Ossified meningiomas are extremely rare and are

distinguished from calcified meningiomas; ossification
differs from calcification histologically, and calcified
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psammomatous bodies may not always lead to bone
formation [2, 3]. According to the WHO classifica-
tion, ossified meningiomas are histologically classified
as a subtype of metaplastic meningioma, which is
characterized by the presence of mesenchymal compo-
nents.

Our review of the literature revealed only 12 cases
with purely ossified spinal meningiomas (Table 1)
[3-12]; we excluded reports which did not clearly
differentiate between ossification and calcification.
The 12 cases suggested some hypotheses as to the
mechanism of ossification. The most feasible explana-
tion is that meningioma ossification occurs secondary
to metaplasia of the arachnoid tumor cells or intersti-
tial cells rather than through psammomatous features
[2, 3, 9]. Uchida et al. suggested that ossification

Fig. 4

Photomicrographs of a tumor section (hematoxylin and eosin). (A) The tumor had both meningothelial and metaplastic compo-

nents (low-power field). The metaplastic subtype contained highly developed formations of cancellous bone with bone marrow. (B) The
meningothelial component had the typical formation of whorls and psammoma bodies (high-power field).

Table 1 Data from published reports concerning ossified meningiomas
Author & Year Age  Gender Level Locz_:ltlon within Neurologic deterioration Folloyv-up Tumor
spinal canal after surgery period recurrence
Rogers, 1928 16 F T9 Right dorsal — 18 months —
Freidberg, 1972 69 F T1-T2 Ventral + 6 weeks ND
Niijima et al., 1993 75 F T8-T9 Left dorsal — 14 months ND
. 75 F T9-T10 Right ventral ND ND ND
K l., 1994

ltagawa et al., 199 60 F 77.T8 Dorsal ND ND ND
45 M C2 Left lateral — 12 months —
Nekayama et al., 1996 74 F T9 Dorsal - 24 months —
Huang et al., 1999 73 F T5 Left lateral — 18 months ND
Naderi et al., 2001 15 M T4 Dorsal — 3 months —
Liu et al., 2006 70 F T Left lateral — 24 months —
Hirabayashi et al., 2009 82 F L3 Left dorsal — 60 months +
Uchida et al., 2009 76 F T8/T11-T12  Dorsal/left lateral - 24 months —
Yamane et al. 61 F T12 Left ventral + 24 months —

ND: no description
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may be induced by exposure to the biochemical activity
of the ossification cascade or exposure to secretions
from mesenchymal premature cells of osteoblast trans-
forming factors [12].

Surgically removing an ossified meningioma can
present difficulties associated with tumor adhesion and
management of the dural attachment [8]. In addition,
this type of tumor within the ventral or ventrolateral
thoracic spinal canal is more difficult to approach and
remove because of the hardness of the tumor. In
1972, Freidberg encountered a ventrally located ossi-
fied thoracic meningioma which could not be reduced
in size because of its bony shell, and it could not be
separated from the dura because of its firm attach-
ment [4]. As a result of the dangerous movement of
the spinal cord during surgery, a severe Brown-
Séquard deficit was the post-surgical outcome. Newer
and very useful surgical instruments such as ultrasonic
bone aspirators simplify and accelerate the debulking
of this type of tumor [13]. In our patient’s case, the
use of the ultrasonic bone aspirator allowed us to
safely and effectively debulk the solid, ossified menin-
gioma without stimulating the spinal cord.

Our literature review [3-12] revealed that the
post-operative course of ossified meningiomas tends to
be favorable. In these cases occurring within the
dorsal thoracic or lumbar spinal canal, the neurologic
deficits improved after surgery without major compli-
cations, and there were rare recurrences of the tumor
in the short- to mid-term follow-up period (Table 1).
Johnson et al. suggested that metaplastic meningioma
grows like other grade I meningiomas with similar
recurrence rates [14]. However, there was a tempo-
rary deterioration of neurological symptoms after
surgery in our patient, whose tumor was located
within the ventrolateral thoracic spinal canal. This
was probably due to indirect spinal cord compression
while we were rongeuring the hard tumor, with some
resultant damage prior to our use of the ultrasonic
bone aspirator. However, the patient’s neurological
deficits gradually improved and there is no evidence of
recurrence.

Despite the progress in the design and utility of
surgical instruments, the debulking and removal of
spinal metaplastic meningiomas with osseous differen-
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tiation located within the ventral thoracic spinal canal
are more difficult than the corresponding procedures
for these tumors situated within the dorsal thoracic or
lumbar spinal canal. The surgery and postoperative
course of patients with a spinal metaplastic menin-
gloma with osseous differentiation in the ventral tho-
racic spinal canal must therefore be conducted with
particular care.
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