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1 Introduction

Spinal meningiomas (SMs) typically arise into intradural
extramedullary space. Rarely, they may originate extradu-
rally, which is more likely the origin site of malignant neo-
plasms such as metastases or lymphoma [1]. About 10% of all
spinal meningiomatous lesions have an extradural extension,
while those originating purely extradurally are extremely rare
[2]. The occurrence of high-grade epidural SMs is almost
anecdotal. Herein, we describe the case of a young woman
presenting with sensory disturbances attributable to a sleeve-
like epidural thoracic mass. The clinical, intraoperative, and
pathological findings of this rare entity are reported. A search
of the English literature via PubMed was conducted to find
studies on spinal epidural atypical meningiomas.

2 Materials and Methods

The case of an epidural atypical spinal tumor was described
through clinical and surgical reports from onset to 24 months
after surgery. The main radiological and histopathological
features are highlighted to make the case representative.

A search of studies in the English literature was con-
ducted on PubMed to identify previous reports on spinal epi-
dural atypical meningiomas. We used the following keywords
alone or a combination of them: “atypical”’; “grade II”’; “epi-
dural”; “extradural”; and “meningioma.”
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3 Results

3.1 Case Report
In January 2020, a 24-year-old woman was admitted to the
Neurosurgery of Fondazione Policlinico Agostino Gemelli
IRCCS in Rome, Italy, with a 6-month history of dysesthesia
and paresthesia in the lower limbs. Her symptoms had pro-
gressively exacerbated over time and eventually irradiated to
the abdomen. A neurological examination upon admission
revealed bilateral tactile hypoesthesia (5/10) and paresthesia
below Th4. She presented with exaggerated knee and ankle
reflexes, bilaterally. Her extensor plantar response and patel-
lar clonus were elicited on the left side. Her motor function
was preserved, as was her control of voluntary sphincters.
Her medical history included only therapy with Aldactone
for hirsutism related to polycystic ovary syndrome.
Magnetic resonance imaging (MRI) showed an expansive
and infiltrating lesion in the extradural, subarachnoid space
at Th4-ThS. The mass extended caudally for approximately
34 mm from the superior end plate of Th4 to the upper half
of the ThS vertebral body. The pathological tissue was
located posteriorly with increased thickness on the right side,
and it caused the segmental stenosis of the spinal canal, the
obliteration of the perimedullary cerebrospinal fluid (CSF)
spaces, spinal cord compression, and displacement to the
left. On T2-weighted images, the spinal cord showed slight
hyperintensity, possibly due to ischemic events. The patho-
logical tissue appeared isointense on T1-weighted images
and mildly hyperintense on T2-weighted images, with
restricted proton motion on diffusion-weighted images
(DWI) and a diffuse and homogenous contrast uptake.
Following the injection of the contrast medium, the lesion
had a sleeve-like appearance causing spinal cord compres-
sion. In addition, the lesion presented an initial extension
toward the neural foramina, mainly in the right Th4-Th5
intervertebral foramen. There was no evidence of signal
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Fig.1 MRIimaging: (a) preoperative sagittal MRI with contrast show-
ing the contrast-enhancing dorsal spinal epidural lesion; (b) preopera-
tive axial MRI documenting the sleeve-like epidural lesion; (¢, d)

alterations on the adjacent skeletal segments consistent with
bone swelling. The pathological tissue was not of unequivo-
cal interpretation, and a lymphoproliferative disorder was
included in the differential diagnosis. A coexisting myelo-
pathic area was evident (Fig. 1a).

Surgery was performed with intraoperative neurophysio-
logical monitoring to assess the motor- and somatosensory-
evoked potentials of the inferior limbs. Following the
exposure of the Th4-Th5 laminae and joints, we performed a
bilateral Th4 laminectomy by using the high-speed drill and
the bone punches. The dura appeared covered by a gray-
reddish, elastic, and hard tissue, tightly adherent to and infil-
trating the right anterolateral dural sleeve and the emerging
nerve root (Fig. 2).

The intraoperative frozen-section examination was sug-
gestive of meningioma. During the delicate removal of the
anterolateral component of the tumor, a sudden the reduction
in the Motor Evoked Potentials (MEPs) and Somatosensory
Evoked Potentials (SEPS) occurred, which was treated with
the prompt intravenous injection of methylprednisolone,
which helped maintain high arterial pressure and prevent
ischemia. The corticospinal D wave exhibited a reduction in
the amplitude caudal to the lesion. By that point, the dorsal
and the lateral right intraforaminal Th4-Th5 portions of the
extradural mass had been successfully and completed
resected. Given the decreased neurophysiological pattern
recorded during surgery and given that the frozen-section
examination suggested meningioma, we decided to avoid
any further cauterization on the sites of dural infiltration, in
particular the ventrolateral side of the spinal cord. The deci-
sion was taken to avoid surgically manipulating the spinal
cord, which would have been necessary for the excision of
the tumoral component anterior to the dural sac.

In the immediate postoperative period, the patient exhib-
ited proprioceptive disturbances and motor deficits on the
right inferior limb (3/5), with worse proximal weakness.
Sensory functions and sphincter control were not affected.

2-year follow-up T1-weighted sagittal and axial postoperative MRI
with contrast documenting recurrence-free dorsal spinal canal

Fig.2 Representational drawing of the surgical field

Postoperative MRI confirmed the gross total resection of the
tumor and the findings were negative for spinal canal com-
pression (Fig. 1b). Nonetheless, small T2-hyperintense foci
located between Th4 and ThS persisted on the spinal cord.
Compared to the preoperative MRI, the hyperintensity’s
extension was substantially unmodified, and only minimal
signs of swelling, ascribable to a myelopathic lesion, were
present. On the fourth postoperative day, the patient was
transferred to a rehabilitation clinic in good clinical condi-
tion and reported rapid neurological improvement.

4 Histopathology

Histological specimens consisted of meningothelial tumor
fragments. The tumor cells were arranged in chords, nest and
whorls (Fig. 3a). Scattered psammomatous bodies were
present in the tumor tissue (Fig. 3a). The tumor did not show
significant nuclear polymorphism nor areas with necrosis or
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diffuse growth pattern. However, mitotic activity was signifi-
cantly high (up to 5 mitoses/10 high-power fields (HPFs)),
granting the diagnosis of atypical meningioma (World Health
Organization (WHO) grade II, WHO 2016). The tumor infil-
trated the epidural tissue at its periphery (Fig. 3b). No infil-
tration of nervous tissue was found.

At the 3-month follow-up, she presented with complete
neurologic recovery. Radiologic follow-ups at 6 and 12
months showed no recurrence of the disease. Spinal cord
MRI at the 2-year follow-up showed no recurrence of the
disease (Fig. 1c).

We methodically reviewed the English literature on spinal
epidural atypical meningioma, and we found out that the
occurrence of epidural atypical SMs (WHO grade II) was
almost anecdotal. Only two cases have been previously
reported (Table 1). Rutherford et al. [3] described the case of
a 29-year-old man with exacerbating neuropathic pain, dys-
esthesia, and paresthesia in the coccygeal, buttock, and thigh
regions due to a sacral epidural atypical meningioma. Despite
the apparent complete resection, the patient presented with a
recurrence of the original symptoms 9 months after surgery:
the local recurrence of the meningioma was evident on MRI,

extending through the S2 foramen into the presacral soft tis-
sues. At 6 months after second surgery, local and systemic
recurrence occurred with multiple pulmonary metastases, so
the patient was referred to palliative chemotherapy.

Ben Nir et al. [1] reported the case of a 70-year-old man
who presented with lower-limb paresthesia, dysesthesia, and
motor deficits, owing to an anterior lateral extradural lesion at
the ThS level revealed by the MRI. The patient underwent a
posterolateral approach in emergency, and his histopathology
revealed a diagnosis of epidural atypical meningioma. Despite
the complete excision and cauterization of invasion sites, fol-
lowed by adjuvant radiotherapy, local recurrence occurred 7
years after surgery. The patient presented with severe symp-
toms of spinal cord compression and MRI evidence of antero-
lateral progression of the tumor, which involved the soma of
ThS and extended into the posterior mediastinum. Thus, the
patient was submitted to a second surgical removal of the
recurrent lesion and was successively submitted to rehabilita-
tion, following a good recovery. The scarce available litera-
ture on cases of epidural atypical meningioma made it hard to
draw conclusions on the epidemiology, prognosis, and opti-
mal management of this disease.

Fig. 3 Neuropathological features of the case reported here: (a) cells arranged in chords, nests, and whorls and scattered psammomatous bodies
in tumor tissue; (b) the tumor infiltrating the epidural adipose tissue at its periphery (hematoxylin and eosin stain 100x)

Table 1 Cases of epidural atypical meningiomas in the English literature

Recurrence
Author Surgical (PES)/ State of disease at
(year) Age |Sex |Location |Clinical onset  approach EOR |Ki67 |RT treatment | FU (m) | LFU
Rutherford |29 |M S2-S3 Neuropathic | Posterior GTR | 10% |No 9 months/ |15 Recurrence and
(2006) pain surgery metastasis
(palliative
chemotherapy)
Ben Nsir 70 M Th5 Paraparesis Posterolateral | GTR |N/A | Adjuvant |7 years/ 108 No recurrence
(2014) RT, 50 Gy | surgery
Present 24 |F Th4-Th5 | Lower-limb | Posterior GTR | 7% No No 24 No recurrence
case hypesthesia

(M Male; F Female; EOR Extent of Resection; GTR Gross Total Removal; N/A Not Available; RT Radiation Therapy; PFS Progression-Free

Survival; FU Follow-Up; LFU Last-available Follow-Up)
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5 Discussion

Meningiomas represent the most common primary spinal
tumor in adults, accounting for 39% of all tumors [4]. They
are generally well-circumscribed lesions with broad-based
dural attachments; the typical dural tail sign is clearly seen in
60-70% of the cases, and sometimes its relationships with
the spinal cord and the denticulate ligament cause the so-
called ginkgo leaf sign in those meningeal lesions arising
laterally or ventrolaterally to the spinal cord [5].

Extradural meningiomas are rare entities, accounting for
2.5-3.5% of all spinal meningiomas and generally involving
the thoracic and cervical spine [4, 6]. According to the review
by Bettaswamy et al. [2]. Only seven cases of pure extradural
spinal meningioma had been reported as of 2016. Due to the
rarity of purely extradural meningiomas, these tumors can be
misdiagnosed on radiological imaging as spinal metastases
[7-9] even if radiological features, especially signal intensity
on MRI, seem typical of meningiomas. Many authors have
highlighted the value of intraoperative histology in adequate
surgical management [1, 10].

Epidural meningiomas pose challenges for the surgeon
not only because they can be misdiagnosed as other aggres-
sive extramedullary malignancies but also because their sur-
gical management is difficult. Extension over multiple spinal
segments, adherence to nerve roots, and dural invasion have
been reported in the vast majority of cases [6]. Pathologically,
atypical SMs feature elevated mitotic activity (a mitotic
index of at least 4 and 20 mitoses/10 HPFs), and/or for atypi-
cal SMs, three of the following five histological features are
present: spontaneous necrosis, sheeting, prominent nucleoli,
high cellularity, and/or small cells [11]. According to some
authors SMs’ prognoses are unfavorable because of their
invasiveness and vascularization [12-15]. The gross total
resection of the tumor may be difficult to achieve because of
bone involvement and/or paraspinal extension. Because of
the difficulties in achieving the gross total removal of the
tumors, the recurrence rate after surgery seems to be up to
four times higher than that in cases of intradural meningio-
mas [16].

Several pathogenic theories exist: Most likely, epidural
SMs arise from the arachnoid tissue lying around the perira-
dicular nerve root sleeve, where spinal leptomeninges merge
directly into the dura. As demonstrated by Savardekar et al.
[10], this theory provides a rationale to resect the tumor by
detaching it from the spinal dura, without needing to excise
the dura itself.

These findings refer mostly to a series of WHO grade |
epidural SMs, so their value on WHO grade II epidural spi-
nal meningioma is questionable. Indeed, the available knowl-
edge about grade II epidural SMs is very limited because of
their rarity. Nevertheless, grade II SMs account for approxi-
mately 6% of SMs, mostly intradural lesions. A recent clini-

cal series and literature review [17] focused on atypical
meningiomas’ high recurrence risk, ranging from 15% to
61%. Among epidural spinal meningiomas, atypical lesions
are very rare. The presented case is the first one diagnosed at
our institution, which is a high-volume center for meningio-
mas in our country. Because of its rarity, it is not yet possible
to draw significative conclusions on epidural atypical SMs as
nosological entities, but several factors contribute to making
them clinical, diagnostic, and surgical dilemmas: They can
be preoperatively mistaken for secondary lesions; intraoper-
ative management can be challenging because of the involve-
ment of the surrounding tissues; and gross total resection
should be advocated but can be associated with higher mor-
bidity, causing functional deficits, as both in our case and the
case described by Ben Nisir et al. [1]. The risk for recurrence
seems to be high because of a combination of both their ana-
tomical extension (which often prevents radical excision)
and their grading. Furthermore, even without any histologi-
cal evidence of malignancy, atypical meningioma can metas-
tasize [1]. On the other hand, there’s no evidence that
adjuvant radiotherapy is mandatory for the long-term control
of the disease [18].

6 Conclusions

Epidural atypical spinal meningiomas are unique owing to a
combination of factors. Apart from this case, just two other
cases have been previously reported in literature, with
relapses and the progression of the disease occurring in
both. In our case, gross total resection was achieved, and no
signs of local or distant recurrence were observed at the
24-month follow-up. Despite their rarity, epidural atypical
meningiomas represent clinicopathological entities that
deserve recognition. Further experience is needed to accu-
rately define the prognosis and optimal management of this
rare entity.
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