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ABSTRACT
Meningiomas are common spinal tumor and mostly located at intradura. Recurrence rate after surgery
for extradural meningioma was higher than intradural meningioma. A patient with intra and extradural
spinal meningioma was treated and discussed its features and clinical management. A 41-year-old woman
noted numbness of bilateral legs, gait disturbance, and mild bladder disturbance for over the two-month
period. Magnetic resonance imaging revealed an epidural mass at T8-9 involving the dura mater from
the left side. Intraoperatively, ultrasonography showed extradural tumor suppress the dura from the left
side and no subarachnoid space. Therefore, it was difficult to diagnose the tumor was located at only
extradural or both intra and extradural. The extradural tumor was resected as much as possible, then
ultrasonography was performed for the second time. The spinal cord was decompressed and subarachnoid
space was appeared with intradural tumor. The dura mater was opened in the midline for intradural
exploration, and the intradural tumor appeared beside the spinal cord. The dura mater with attachment
to the tumor was rescected. To prevent a recurrence, ultrasonography after removing extradural tumor is
recommended to detect intra dural tumor and invasion of tumor into dura mater. In such case, removing
only extradural meningioma is not enough, and gross total resection including intradural meningioma and
dura mater is required.
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INTRODUCTION
Meningiomas are common spinal tumors that are primarily located at the intradura. Extradural
spinal meningiomas are more invasive and aggressive than intradural meningiomas.1) The recurrence rate after surgery for extradural meningiomas is four times higher than that of intradural
meningiomas.2) Extradural spinal meningiomas are rare, with only a few reported cases.
A patient with intra and extradural spinal meningioma was treated and we discuss the tumor’s
features and clinical management.
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of Medicine. Informed consent for the publication was obtained from the patient.

CLINICAL PRESENTATION
A 41-year-old woman noted numbness of bilateral legs, gait disturbance, and mild bladder
disturbance for over a 2-month period. Magnetic resonance imaging (MRI) revealed an epidural
mass at T8-9 involving the dura mater on the left side and extending to the left neural foramina
(Fig.1 A–C). Computerized tomography (CT) showed a low density lesion. There were no signs of
erosion of the mass into the vertebral body. Look back on attentively, a little bit of calcification
was observed in the tumor (Fig.1 D).
Preoperatively, the radiological differential diagnosis was metastatic tumor or lymphoma. Blood
test and thoracic-abdominal CT were normal and the origin of the tumor could not be determined.
Therefore, an open biopsy was conducted. Under general anesthesia, T8-9 laminectomy was
performed and the extradural tumor was exposed (Fig.2 A, B). Ultrasonography showed the
extradural tumor suppressed the dura on the right side and there was no subarachnoid space.
Therefore, it was difficult to diagnose the tumor as located only extradurally or both intra and
extradurally. Pathological diagnosis during surgery revealed a psammomatous meningioma. Thus,

Fig. 1 Axial (A), sagittal (B), and coronal (C) T2-weighted preoperative MRI of the thoracic spine showed an
iso-hyper signal intense mass (leftwards arrow) surrounding the dura mater. Preoperative CT (D) shows
partial calcification (upwards arrow).
Sp: Spinal cord
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a complete resection was planned. The extradural tumor was resected as much as possible and an
attachment to the tumor was detected at the lateral side of the dura mater. Then ultrasonography
was performed for the second time. After the spinal cord was decompressed, the subarachnoid
space was revealed with an intradural tumor (Fig. 2 C, D). The dura mater was opened in the
midline for intradural exploration, and the intradural tumor appeared beside the spinal cord. We
removed the intradural tumor and an attachment to the tumor was detected at the lateral side
of the dura mater (Fig.3). The dura mater with the attachment to the tumor was resected in a
U-shape and a polytetrafluoroethylene sheet used to put in a patch. Postoperatively, numbness
was limited to the toe, the gait became stable, and the mild bladder disturbance was markedly
reduced. Postoperative histologic examination diagnosed a meningioma with a MIB-1 labeling
index of 2% (Fig. 4). The tumor was completely resected with the dura mater and there was
no recurrence druing the 4 years follow-up (Fig. 5).

Fig. 2 Sagittal (A) and axial (B, C) intraoperative ultrasonography after laminectomy show the tumor surrounding the spinal cord; however, it could not detect the intradural tumor. Sagittal (D) and axial (E,
F) ultrasonography after mass reduction of the extradural tumor reveals the dura mater (leftwards thick
arrow), cerebral spinal fluid (rightwards arrow head), and intradural tumor (upwards arrow).
Sp: Spinal cord, Ex: Extradural meningioma, In: Intradural meningioma
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Fig. 3 Intraoperative photograph after laminectomy showed extradural tumor (A). The dura mater was bisected
and pulled (leftwards thick arrow), and then the denticulate ligament was pulled to turn over the spinal
cord (rightwards arrow head) (B). Finally, the intradural tumor was exposed (upwards arrow).

Fig. 4 Hematoxylin eosin staining of the excised lesion (A) showed spindle cells and psammoma bodyies
(arrow). Ki67/MIB-1 proliferation index was 2% (B).
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Fig. 5 Axial (A) and sagittal (B) T2-weighted postoperative MRI of the thoracic spine shows tumor was removed.
Postoperative CT (C, D) shows polytetrafluoroethylene sheet was patched.

DISCUSSION
Intradural meningioma and extradural meningioma
Intradural spinal meningioma of the thoracic spine occurs in 80% of the individuals in their
50s and 60s and affecting women four times more often than men.3, 4) Extradural spinal meningioma makes up 3.3%–7.8% of all spinal meningiomas.5-8) The age of diagnosis of extradural
spinal meningioma is 14–75 years (mean 38 years, 47% younger than 30 years) and 64.7% of
patients are women.9) Extradural meningioma occurs most frequently in the thoracic spine and
cervical spine.10, 11) Based on the reported data, extradural spinal meningiomas are rare and occur
at younger ages than intradural spinal meningiomas.
Imaging findings of extradural meningioma
Extradural meningiomas are mistaken as extradural spinal metastases because of their location
and frequency. The primary radiological differential diagnosis of our case was a metastatic tumor
or lymphoma. In other reports, primary radiological differential diagnoses were lymphoma (3
cases), cavernous angioma (2 cases), metastasis (5 cases), schwannoma (2cases).10) Lymphoma
occurrence is mostly extradural and is frequently in the thoracic spine, making it difficult to
distinguish from extradural meningioma.12) Calcification in tumors observed on CT images might

120
Kenyu Ito et al.

support a diagnosis of extradural meningioma. However, neuroimaging shows visible calcification
in only 1.0%–4.6% of all spinal meningiomas.1, 2, 13) In our case, calcification in the tumor was
not initially observed and hence, it was not diagnosed preoperatively.
Prevention of recurrence
The recurrence rate after surgery for extradural meningioma is four times higher than that
of intradural meningioma.2) The 12 case series of long-term follow up of extradural spinal
meningiomas revealed that four cases with gross total resection had no recurrence and eight
cases with subtotal resection had one recurrence after 88 months.10) Moreover, the long-term
follow up of intradural spinal meningiomas showed no recurrence even for gross total resection
cases.14) Based on these reports, recurrence might occur in a case of subtotal resection possibly
due to a tumor invasion into the dura mater. In fact, extradural spinal meningiomas are mostly
both intradural and extradural, and cases of exclusive extradural spinal meningiomas are very
rare.15) In our case, it was difficult to preoperatively detect that the tumor was both intra and
extradural. Moreover, this was difficult to detect via ultrasonograhy during the surgery before
removing the extradural tumor. The intradural tumor was detected via ultrasonography only
after removing the extradural tumor. The surgery plan was changed to gross total resection that
included removing the intradural tumor and the attachment of the dura mater. Ultrasonography is
useful tool to detect intra and extradural tumors.16, 17) Careful observation during surgery and gross
total resection including the dura mater should reduce the recurrence rate. However, gross total
resection of extradural meningioma for elderly patients, and for ventral intradural meningioma,
is controversial.18, 19)

CONCLUSION
Extradural meningioma mimics lymphoma on imaging. The presence of calcification can help
in diagnosis. Ultrasonography after removing an extradural tumor is useful to detect any intradural
tumor and invasion of the tumor into dura mater. In such a case, removing only the extradural
meningioma is not enough to prevent a recurrence and gross total resection including intradural
meningioma and dura mater is required.
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