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Key Points
	1.	 Spinal meningioma is classically a WHO grade I psammomatous meningioma 

presenting in an elderly female in the thoracic spine.
	2.	 Observation is a valid management strategy in an asymptomatic patient with an 

incidentally discovered, non-compressive tumor.
	3.	 The goal of surgery is gross total resection along with the dural attachment 

(Simpson grade I) or gross total resection with cauterization of the dural attach-
ment (Simpson grade II).

	4.	 Stereotactic radiosurgery provides durable local control as both adjuvant and 
salvage therapies.

	5.	 Rates of recurrence are directly related to both WHO grade and the initial extent 
of resection (EOR).

�Introduction

Spinal meningiomas are the second most common intradural extramedullary tumor 
and are commonly encountered in neurosurgical practice. In the era of widespread 
access to magnetic resonance imaging (MRI), these tumors can be encountered inci-
dentally, leaving patients and referring providers anxious for treatment recommen-
dations. This chapter will systematically address considerations for diagnosis and 
management of spinal meningioma.
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�Part I:Epidemiology, Pathology, and Diagnosis 
of Spinal Meningioma

�Epidemiology

Although seen routinely in neurosurgical practice, spinal meningioma is a rare clini-
cal entity. The incidence of intradural extramedullary spinal tumors is estimated to 
be 0.74 in 100,000 person-years [1]. Spinal meningiomas are thought to represent 
approximately 12% of overall meningiomas and account for 40–45% of all benign 
intradural extramedullary tumors [1, 2]. Similar to intracranial meningiomas, the 
female to male ratio is 3:1 [3] with a peak incidence in the sixth and seventh decades 
[2]. Although more common in women, male sex has been associated with a higher 
rate of recurrence of spinal meningioma following surgery [4].

Risk factors for spinal meningioma include prior radiation exposure as well as 
syndromic predisposition, such as neurofibromatosis type 2 (NF2) [5, 6]. Patients 
with these risk factors tend to present with spinal meningiomas at a younger age 
[4]. Spinal meningiomas have a predilection for the thoracic spine, but have been 
described in all areas of the spine, including cervical, lumbar, and sacral [7, 8].

�Histology and Pathophysiology

Meningiomas are thought to arise from arachnoid cap cells, which form the outer 
layer of the arachnoid, and facilitate the drainage of cerebrospinal fluid (CSF) into 
dural sinuses and veins [9]. This hypothesis arose from the observation that nor-
mal arachnoidal cap cell clusters in older patients can form whorls and psammoma 
bodies identical to those found in meningiomas. However, the cell of origin for 
meningiomas has not been clearly defined. Others have proposed the possibility 
of fibroblastic origin, having to do with the mesodermal features observed in these 
tumors, and that they have sometimes arisen independently from dural attachment 
[10]. Meningiomas display both mesenchymal and epithelial-like features, which 
help establish diagnosis [9].

Several stereotypic genetic alterations have been identified within spinal menin-
gioma, but few have altered clinical practice. The most common is loss of hetero-
zygosity of the 22q12.2 chromosomal region of the neurofibromatosis type 2 (NF2) 
gene, which can be found in 40 to 70% of sporadic meningioma as well as most 
NF2-associated meningiomas [9, 11]. Other chromosomally related genes that have 
been implicated include the beta-adaptin BAM22 gene and the tissue inhibitor of 
metalloproteinase 3 (TIMP3) gene [12, 13]. Additional genes have been associated 
with progression from low- to higher-grade meningioma, such as the 4.1 family 
member DAL1 and the tumor suppressor in Lung Cancer-1 (TSLC1) gene [14, 15].

The World Health Organization defines three grades of meningioma and a far 
greater number of histologically distinct morphologies [16]. Classically, the psam-
momatous subtype is the most common spinal meningioma, usually thoracic 
in location and predominantly observed in elderly female patients. Psammomatous 
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meningiomas express bone-related proteins, such as osteopontin, which are thought 
to contribute to their relatively high degree of calcification [17]. Conversely, clear 
cell meningiomas are found in younger patients and also predominantly thoracic 
in location [18]. Although they are histologically low grade, they are clinically more 
aggressive with higher rates of recurrence.

For the surgeon, the most important histopathological distinction remains grade 
I versus grade II/III tumors, the latter of which exhibit cellular atypia, pial invasion, 
and more aggressive clinical behavior (i.e., recurrence and local invasion) [19]. 
Like their intracranial counterparts, spinal meningiomas are most commonly WHO 
grade I, but can also be atypical (WHO grade II/III). WHO grade III meningiomas, 
i.e., anaplastic meningioma, are differentiated by 20 or more mitoses per 10 high-
power fields or the presence of frank anaplasia – defined as carcinoma-, melanoma-, 
or sarcoma-like histology [9].

Within grade I spinal tumors, the presence of a clear dural tail on preoperative 
imaging has been associated with high-grade transformation and invasive, recurrent 
behavior [20]. WHO grade on initial pathology correlates with recurrence rates, 
with WHO grade I spinal meningioma undergoing a Simpson grade I or II resection 
demonstrating 0% recurrence at 10 years in one series [21]. In addition, given the 
indolent course of WHO grade I tumors, even with recurrence, symptoms typically 
develop slowly [22].

�Imaging

Magnetic resonance imaging (MRI) is the preferred diagnostic imaging modality 
for spinal meningioma [23]. Diagnostic consideration is raised with the presence 
of an intradural extramedullary lesion. Spinal meningiomas are 90% intradural 
extramedullary lesions, with only 10% manifesting either extradural or dumbbell 
(intradural/extradural) in location [24]. Partial or complete calcification is highly 
suggestive of meningioma, but is only seen in approximately 5% of cases [25, 
26]. MRI characteristically reveals avid enhancement with administration of gado-
linium contrast. In addition, meningiomas are more specifically hypo- or isointense 
on T2-weighted imaging compared to schwannomas, which are typically hyperin-
tense [27].

Although the presence of a dural origin or tail to a lesion is specific to meningi-
oma, this is observed less frequently than in intracranial meningioma [23]. Common 
to all meningiomas, the blood supply is usually localized to the dural origin of the 
lesion. Large meningiomas may demonstrate significant intratumoral vasculature. 
Although rare, meningiomas may be fully extradural or even intramedullary [28, 
29]. In one case in our institutional series, a primary meningioma was resected in 
the extrapleural space over 6 cm from the closest dural margin.

Computed tomography (CT) can be a useful adjunct to delineate the degree of 
tumoral calcification or remodeling of local bony structures, both of which can be 
suggestive of a diagnosis of meningioma [30]. CT can also be used to assess bone 
quality in patients who will require spinal instrumentation as an element of surgery.
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Spinal angiography can be utilized in cases of hypervascular tumors as suggested 
by MRI, both to visualize the main vascular supply and to perform preoperative 
embolization [31]. For lower thoracic tumors, spinal angiography may be important 
for determining the origin of the artery of Adamkiewicz, which is the dominant 
radiculomedullary feeding artery. This vessel commonly originates on the left side 
at T9 or T10, in 75% and 50% of cases, respectively; however, the location is vari-
able [32]. Sacrifice of the artery of Adamkiewicz can be neurologically devastating 
to a patient, but alterations can be made to a surgical approach if the origin is deter-
mined preoperatively.

�Terminology for Spinal Meningioma

The Simpson grade of resection describes the amount of residual tumor left after 
surgery [33]. Simpson grade I describes complete resection of the meningioma as 
well as its dural attachment. Grade II describes gross total resection of the menin-
gioma with coagulation of the dural attachment. Grade III refers to gross total 
resection of tumor without coagulation of the dural attachment or any extradural 
component. Grade IV refers to subtotal tumor resection, and grade V is a biopsy or 
simple decompression surgery. The clinical importance of the Simpson grade for 
the purpose of intracranial neurosurgery is the direct correlation with rates of tumor 
recurrence if residual tumor is left behind [34]. Unlike the case of intracranial con-
vexity meningiomas, it is often not feasible to obtain a Simpson grade I resection 
of a spinal meningioma given the high morbidity resulting from spinal CSF leak, 
which is more complicated with dural resection. Thus, Simpson grade II resection 
is often the primary surgical goal [21].

The McCormick grade describes the level of functional impairment from intra-
dural tumor-associated myelopathy [35]. Originally developed in reference to spinal 
intramedullary ependymoma, this scale is now utilized for many intradural tumor 
studies. McCormick grade I refers to a neurologically “normal” patient with unim-
paired and independent gait allowing for mild spasticity or reflexes on exam. Grade 
II describes functionally independent gait in the presence of focal neurologic deficit 
or mild difficulty with balance (also severe pain). Grade III requires a cane or assis-
tive device for ambulation with more severe neurologic deficit and/or bilateral upper 
extremity impairment. Grade IV describes a severely disabled patient who requires 
a wheelchair for mobility and with a severe/dense neurologic deficit.

�Natural History of Spinal Meningioma

Defining the natural history of spinal meningioma has become more feasible with 
increasing use of MRI imaging and incidental discovery of clinically silent intradu-
ral extramedullary tumors [36]. While it can be difficult to determine the histopa-
thology of a tumor simply from imaging, the presence of a clear dural tail on MRI 
reliably denotes a spinal meningioma [27, 37]. Interestingly, some studies have 
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shown a higher growth rate for meningioma versus schwannoma over 5-year serial 
imaging follow-up [38]. Even with tumoral growth, however, there is no assurance 
that a relatively slow-growing spinal meningioma will become symptomatic. For 
those lesions that do become symptomatic in the presence of serial imaging and his-
tory, surgery is offered more promptly, especially with clinical deterioration.

�Differential Diagnosis

The main differential diagnosis for an intradural extramedullary lesion on seen on 
MRI includes schwannoma, meningioma, neurofibroma, solitary fibrous tumor/
hemangiopericytoma, malignant peripheral nerve sheath tumor, leptomeningeal 
metastasis (solid or hematopoietic), as well as paraganglioma and myxopapillary 
ependymoma depending on location [39]. In the absence of a history of cancer 
or a multisystemic syndrome, the main considerations are schwannoma, menin-
gioma, and neurofibroma, with the first two being the more common. As described 
earlier, the presence of a dural tail or calcification is considered more specific for 
meningioma. Since both schwannoma and meningioma tend to avidly enhance with 
gadolinium, T2-weighted imaging is considered to be a differentiating factor, with 
hypointensity favoring meningioma. Using this method, however, only yields 80% 
sensitivity and 75% specificity [27]. In cases where both schwannoma and menin-
gioma are considerations, operative planning should account for both scenarios. 
Intraoperative findings often help differentiate the two entities, but histopathology 
is the gold standard for final diagnosis.

In patients presenting with suspected spinal meningioma at a young age, a diag-
nosis of NF2 should be considered, especially if multiple lesions are seen on MRI 
and without the stigmata of NF1 (which may instead favor multiple schwannoma/
neurofibroma). Multiple intradural extramedullary lesions should also raise consid-
eration for schwannomatosis, which is more common in persons of Japanese and 
Ashkenazi Jewish descent [40]. Discovery of multiple lesions should also prompt 
imaging of the entire neuraxis.

�Part II: Management of Spinal Meningioma

Management of a suspected spinal meningioma is often dependent on the manner 
of discovery. Incidental lesions are usually managed expectantly with serial imag-
ing, whereas lesions presenting with a neurologic deficit or severe biologic pain are 
typically operated at presentation.

�Observation

With the increased use of CT and MRI, many intradural extramedullary lesions 
are incidentally discovered. Unlike intracranial meningiomas, spinal tumors do not 
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usually penetrate the pia and do not result in spinal cord edema by direct invasion. 
Intramedullary spinal cord edema results from the compressive effects of the tumor 
and may not be manifest radiographically until the tumor is resected [41]. Whereas 
relatively small intracranial meningiomas can cause significant vasogenic edema 
(and become symptomatic), spinal meningiomas become symptomatic once they 
exhibit mass effect directly on the neural elements. For incidentally discovered sus-
pected meningiomas, clinical and radiographic observation with serial visits and 
MRI is often the best management strategy. Even if growing on serial imaging, 
consideration must be given to the patient’s age, comorbidities, and the relative size 
of the tumor if he or she is asymptomatic.

�Surgical Indications

Surgical resection is indicated in patients with a progressive neurologic deficit, 
unremitting biologic pain or radiculopathy directly attributable to the tumor, or 
progressive growth on serial imaging with radiographic spinal cord compression. 
Biologic pain describes inflammatory pain directly caused by the tumor, as opposed 
to mechanical pain which is caused by spinal instability. Biologic pain from a spinal 
tumor usually occurs at night when the body’s endogenous steroid production is at 
its lowest. Similarly, biologic pain improves with the administration of exogenous 
steroids [42].

Surgery is not performed for diagnosis alone, given that the main differential 
considerations are also benign. One notable exception is in the case of a conus 
medullaris or filum terminale tumor in which myxopapillary ependymoma is a con-
sideration. In this case there is a risk of tumor leptomeningeal seeding with delayed 
intervention [43]. Progressive neurologic deficit is usually in the form of clinical 
myelopathy for cervical or thoracic tumors and multi-nerve distribution radiculopa-
thy in the case of lumbar tumors. Because meningiomas are slow-growing tumors, 
they are extremely unlikely to present with an acute compression syndrome and 
require emergent surgery.

�Surgical Goals

The goal of surgery is gross total resection if feasible (Simpson grade I), but at least 
Simpson grade II resection, given the durable low rates of recurrence with these 
results. In cases of ventral tumor where gross total resection is not safely achievable, 
small amounts of tumor should be left rather than cause a new or worsened neuro-
logic deficit. Residual tumor can be observed and treated with stereotactic radiation 
if interval growth is seen.
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�Surgical Approach and Considerations

The surgical approach is determined by the location of the tumor. A posterior lami-
nectomy or posterolateral approach can be employed for virtually all spinal menin-
giomas. Ventrally located cervical tumors are a category where some authors have 
advocated for resection using an anterior approach via a vertebrectomy [44]. Even 
though direct visualization of the tumor may be easier via an anterior approach, 
primary dural closure and reconstruction of dural defects is extremely difficult. 
Despite potential benefits, this approach is rarely indicated. Recently, some authors 
have advocated for the use of minimal access surgery, including tubular retractor 
systems, especially in patients presenting at an advanced age [45]. The potential 
advantages include decreased muscle dissection and a better, watertight fascial clo-
sure. At present, this approach has not been widely adopted for meningiomas, but 
remains an area of active investigation in select centers.

�Resection Techniques

Localization of the tumor is critically important. If available, intraoperative CT is a 
reliable localization technique. In the absence of this modality, the lumbar and cer-
vical spine levels can typically be imaged with cross-table lateral plain radiographs 
or fluoroscopy. Thoracic tumors can be reliably localized using an anterior-posterior 
(AP) fluoroscopic image with a marker that lines up with the rib and pedicle at 
the level of interest. The correct level is identified counting from either the T1 or 
T12 ribs.

Following exposure and radiographic confirmation of the level, laminectomy is 
performed with a high-speed drill using a 3 mm matchstick or diamond burr and 
2 mm Kerrison Rongeur. Rarely, a posterolateral resection (i.e., laminectomy with 
unilateral facetectomy and pedicle resection) is required for exposure. Intraoperative 
ultrasound is used to ensure that the laminectomy has encompassed the superior and 
inferior extent of the tumor. All bone edges are waxed, and a hemostatic agent is 
placed in the lateral gutters.

At this point, the operating microscope or alternatively the exoscope is employed 
for dural opening and tumor resection. The durotomy is created with a 15 blade over 
a Woodson dental tool used to protect the intradural neural elements and tacked 
back with dural sutures. The dural opening is typically straightforward with the 
exception of calcified meningiomas. The calcified component can be dissected from 
the dura using micro-instruments, such as Rhoton 2 and 6 dissectors. Bisecting the 
dural calcification with a 1 mm side cutting or diamond drill bit allows for the safe 
removal of the tumor while preserving the dura and preventing spinal cord injury 
[46]. The soft tissue component of the meningioma is often deep to the calcified 
mass, providing a safe margin of resection.
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Following dural opening, the arachnoid is opened sharply, and the tumor is 
explored to define the interface with the spinal cord. WHO grade I spinal menin-
giomas rarely violate the pia providing a plane of dissection. Defining the spinal 
cord margin is considerably more difficult in grade II/III meningioma, which may 
be invasive into the spinal cord. For ventrally located cervical and thoracic menin-
giomas with limited exposure, the dentate ligament may be sectioned to allow for 
slight rotation of the spinal cord during resection. This can be accomplished with 
7-0 Prolene stitches placed through the dentate ligament and secured to the contra-
lateral dura with a small vascular clip.

Safe resection is facilitated by intratumoral debulking using an ultrasonic aspira-
tor and sharp resection. The tumor is dissected from the ventral spinal cord using 
Rhoton 2 and 6 instruments. Following decompression of the spinal cord, the menin-
gioma is resected off the dural attachment using sharp dissection. This margin may 
be hypervascular, and bipolar cautery is used for hemostasis. Typically, the inner 
layer of the dura is resected with an 11 blade, and the dura is bipolar-cauterized 
to achieve a Simpson grade II resection. In some centers, the dura is resected to 
achieve a Simpson grade I resection.

Dural closure is accomplished with a 4-0 Surgilon or Prolene running suture. For 
cases in which dural resection is undertaken, reconstruction may best be accom-
plished with Dura-Guard (Baxter International, Minnesota) using a running 4-0 
Surgilon stitch. Dura-Guard is a bovine pericardial patch graft that sews water tight 
and, in our experience, has little infection risk even when abutting contaminated 
spaces. Following dural closure, thrombin glue and gel foam are placed over the 
dura. A subfascial Jackson-Pratt drain is left in place to bulb suction for 24 h. The 
wound is closed in multiple layers to obliterate the dead space. The paraspinal mus-
cles are closed with 2-0 Vicryls followed by a running 0 PDS in the fascia. The sub-
cutaneous tissue is closed with 0 Vicryls and a 3-0 Monocryl running subcuticular 
stitch and a 3-0 Nylon running stitch for the skin (Fig. 8.1).

�Immediate Postoperative Management

Several postoperative management issues require special attention. For 24 h, the head 
of bed (HOB) is raised no higher than 30 degrees to provide time for reconstitution of 
CSF. After 24 h, the HOB is slowly elevated, and patients are evaluated for headaches 
associated with intracranial hypotension. If headaches occur, the HOB is returned 
flat, and a more graduated head elevation is pursued. For persistent headaches in 
the absence of a known CSF leak, patients are placed on Fioricet and encouraged to 
ambulate. The subfascial Jackson-Pratt drain is kept on bulb suction for 24 h while the 
head of bed is low and then taken off suction and left in place for an additional 72 h.

Typically, patients are started on Decadron 3  days prior to surgery to reduce 
inflammation associated with the tumor and to provide neural protection. 
Postoperatively, patients are placed on 6 mg Decadron 4 times a day. A rapid taper 
is performed every other day until 2 mg Decadron daily is achieved. At this time, 
2 mg daily is continued for 5 days to prevent the sequelae of chemical meningitis.
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�Instrumentation

The use of spinal instrumentation is rarely required, but is increasingly being used 
for specific indications. Instrumentation is not commonly required for lumbar and 
mid-thoracic tumor resection. There is evidence for the use of instrumentation for 
multilevel cervical laminectomies, laminectomies performed at the cervicothoracic 
or thoracolumbar junctions, or laminectomies performed across the thoracic apex 
to decrease risk of delayed spinal deformity [47, 48]. In cases of laterally located 
tumors, resection of the facet joint or a portion of the pedicle may be required to 
adequately visualize the tumor resection, and in these cases spinal instrumentation 
is recommended [49]. In the case of multilevel cervical exposure without violation 
of the facet joints, laminoplasty is an option [50]. Laminoplasty is likely effective 
in preventing development of delayed spinal deformity, but importantly is likely not 
effective in treating an already present spinal deformity in the context of intradural 
tumor resection [51].

�Surgical Adjuvants

Intraoperative neurophysiologic monitoring (IOM) is often used as an adjuvant in 
the resection of intradural extramedullary tumors, including somatosensory evoked 
potentials (SSEP), electromyography (EMG), and motor evoked potentials (MEPs). 

a b c
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Fig. 8.1  A 65-year-old female presenting with worsening ataxic gait and leg buckling. (a) 
T1-weighted MRI demonstrates a large isointense intradural extramedullary mass at T11. (b) STIR 
MRI demonstrates heterogeneous signal intradural extramedullary mass at T11. (c) Axial T2 dem-
onstrates 90% canal compromise with high-grade cord compression. Green arrow highlights 
crescentic-appearing compressed spinal cord. Preoperative differential diagnosis included menin-
gioma and schwannoma (tumor appeared to extend toward left T11–T12 foramen). Patient under-
went bilateral T10 to T11 midline laminectomy and intradural tumor resection with Simpson grade 
I resection. Final pathology was WHO grade I meningioma. (d) Postoperative axial T1 post-
contrast MRI demonstrates gross total resection. (e, f) Postoperative sagittal T1 post-contrast and 
T2-weighted MRI demonstrate gross total resection of tumor and re-expansion of the spinal cord. 
The patient’s gait improved postoperatively, and she returned to work 3 months following surgery
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Epidural D-wave monitoring is not routinely employed in our center for these tumor 
types. MEPs are useful in avoiding iatrogenic injury if rotation of the spinal cord 
via the dentate ligaments is necessary for tumor resection. Intraoperative correc-
tions to blood pressure and hypothermia can be made to address changes in MEP’s 
that may not be specifically related to manipulation of the spinal cord, but may 
improve neurologic outcomes. Changes in IOM, most importantly loss of MEPs, 
might influence a surgeon to leave behind residual tumor in favor of avoiding poten-
tial iatrogenic injury during resection [52, 53].

�Role of Radiation/Radiosurgery

Stereotactic body radiation therapy (SBRT) also known as stereotactic radiosurgery 
(SRS) has been described as initial therapy, adjuvant therapy, and salvage therapy 
for spinal meningioma [54]. In the case of meningioma, upfront radiosurgery is 
usually not the preferred treatment, given that small, non-compressive lesions are 
typically observed and larger symptomatic lesions should be resected. SRS can be 
considered as upfront treatment in patients who have major medical contraindica-
tions to open surgery. In addition, ideally, a 2–3 mm margin between tumor and spi-
nal cord is required for an effective tumoricidal dose of radiation to the tumor [55]. 
Thus, SBRT is well suited to patients who have already undergone surgical resec-
tion and who are more likely to have a safe margin. Definitive SBRT dose is con-
sidered 21 Gy delivered in 3 fractions [56]. Local 5-year control rates with SBRT 
for intradural tumors, including meningiomas, are reported from 70% to 100% [56].

Adjuvant SBRT or radiation therapy is considered when a significant amount of 
tumor is knowingly left at the time of surgery (i.e., Simpson grade III or higher). 
Adjuvant radiation is also considered in cases of WHO grade II or III meningioma, 
given the more aggressive clinical behavior and rates of recurrence [57]. As men-
tioned previously, SBRT is also used for salvage treatment in the case of recurrent 
tumor on serial imaging (Fig. 8.2).

Image-modulated radiation therapy (IMRT) and conventional fractionated radia-
tion therapy have also been used in the treatment of spinal meningioma, but SBRT 
is the current preferred modality [58].

�Chemotherapy

Chemotherapy is not commonly employed for treatment of spinal meningioma. 
In cases of invasive, atypical meningioma (WHO III), multiple agents have been 
employed including hydroxyurea, interferon α-2B, long-acting Sandostatin, and 
even multidrug sarcoma protocols [59]. Chemotherapy is used for salvage therapy 
in cases of highly aggressive tumors.
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�Part III: Outcomes for Spinal Meningioma

�Surgical Outcomes

Surgical outcomes in patients undergoing resection of spinal meningioma are favor-
able, especially with Simpson grade I or II resection. Nakamura et  al. reported 
a consecutive series of 43 patients who underwent Simpson grade I resection of 
spinal meningioma with 12.1-year follow-up, at which time 0 patients had tumor 
recurrence [20]. Of 19 patients who had grade II resection, 6 patients (30%) had 
recurrence at 12-year follow-up. All patients with grade II resection had a ventral 
tumor location at initial surgery. Overall tumor recurrence at 12 years combining 
both Simpson grade I and II resection patients was 9.7% In a review of the litera-
ture combining 581 cases, Gottfried et al. reported postoperative clinical improve-
ment of McCormick grade in 53% to 95% of patients following surgery for spinal 
meningioma [2]. Perioperative mortality was low (0–3%) as were rates of CSF leak-
age (0–4%).

a b

c

d e f

Fig. 8.2  A 58-year-old male presenting with neck pain, worst at night, without clinical myelopa-
thy (biologic pain). (a) T2-weighted MRI demonstrating a large isointense intradural extramedul-
lary mass at C6–C7. (b) Axial T2 demonstrates 90% canal compromise with high-grade cord 
compression. Patient underwent bilateral C6 to T1 midline laminectomy and intradural tumor 
resection with Simpson grade II resection (ventral dural base coagulated). Final pathology was 
WHO grade I meningioma. (c, d) Postoperative T1 post-contrast MRI demonstrates small known 
residual ventral dural attachment tumor. (e) Follow-up T1 post-contrast MRI at 1 year demon-
strates recurrent/progressive tumor. Patient was treated with conventional fractionated radiation 
(54 Gy in 30 fractions). (f) Follow-up T1 post-contrast MRI 3 years after radiation shows durable 
local control with decrease in previously seen tumor volume. The patient remained neurologically 
intact at 5-year follow up
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�Recurrence

As discussed earlier, rates of recurrence are low with Simpson grade I resection, but 
are more significant with Simpson grade II resection and higher (i.e., residual tumor 
at time of surgery). A relatively high percentage (45%) of recurrent spinal menin-
gioma are not fully resectable, due either to tumor invasion or to scar tissue at the 
site of previous resection, favoring treatment with radiation therapy [7]. In patients 
without direct compressive symptoms from recurrence, we advocate for SBRT as 
the salvage treatment of choice in the setting of recurrent spinal meningioma. SBRT 
has durable high rates of local control in the setting of spinal meningioma [54].

�Conclusion

Spinal meningiomas frequently present in elderly patients, in whom surgical inter-
vention can have broader implications. Observation should be utilized when appro-
priate. Surgical treatment should be definitive, with a goal of gross total resection. 
In cases where full resection cannot be safely achieved, stereotactic radiosurgery 
can offer high rates of local control.
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