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INTRODUCTION
Spinal meningiomas (SMs) are favorable lesions from 
an oncological surgical point of view (1). Meningiomas 
originating from arachnoid cells constitute 13-19% 
of all intracranial tumors. SMs, which frequently have 
an intradural extramedullary localization, constitute 
approximately 25-46% of all intradural spinal tumors, and 
their frequency among all meningiomas is 12% (2-6).

Typically, SMs are tumors that grow slowly and 
laterally to the subarachnoid space, have an intradural 
extramedullary localization, and begin to manifest clinical 
symptoms when there is compression of the spinal cord 
(4,7). Extracranial meningioma metastasis is exceedingly 
unusual, occurring in just around 0.1% of meningiomas 
(8). Completely extradural meningiomas are extremely 
rare (9). Approximately 80% of all SMs are seen in the 
thoracic region (2,10). They are generally non-invasive, 
well-circumscribed tumors that usually do not seed other 
parts of the central nervous system (11,12). 

SMs are slow-growing benign tumors producing painless 
neurological deficits that often heal after surgery (4). The 

gold standard method in diagnosis is magnetic resonance 
imaging (MRI) (13,14). Meningiomas are mostly seen in 
the middle age group. Although cranial meningiomas are 
more common in women at a ratio of 2:1, this ratio is 9:1 
for SMs (2).

SMs grow slowly out of intradural attachments, stretching 
and sometimes covering the arachnoid, but they rarely 
involve the pia mater (4,15). It is known that approximately 
50% of SMs manifest with pain, and they have very 
variable clinical reflections including motor and sensory 
deficits and radicular pain (9,16). Long tract findings and 
Brown-Sequard syndrome may develop in the later stages 
of spinal cord compression (9). Very common changes 
in signs and symptoms may cause delays in diagnosis 
(9). Timely surgery plays an important role, especially in 
terms of postoperative functional outcomes. Sometimes 
satisfactory results can be obtained even in the presence 
of severe neurological dysfunction before surgery (10).

There are very few publications describing the 
postoperative results of SMs (9,10,15). Although 
intracranial meningiomas have been studied extensively 
from all aspects, there are only limited data concerning 
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SMs. This study aimed to present the results of our series 
in terms of the natural course of SMs, surgical approach 
options, and pathology results in a comparative manner 
by examining the related data published in the literature.

MATERIALS and METHODS 
Of the 151 meningioma cases operated on between 
June 2014 and August 2020 in our center, 11 with spinal 
localization were analyzed retrospectively. Cases with 
foramen magnum and multiple meningiomas were 
not included in the study. The patients’ age, gender, 
preoperative clinical findings, tumor level, histopathology, 
preoperative and postoperative third-month Karnofsky 
and McCormick scores are presented in Table 1. The study 
was conducted with the approval of the Ethics Committee 
of Istanbul Medipol University (E-10840098-772.02-
66583). 

RESULTS
Three (27%) of our cases were male and eight (73%) were 
female, and their mean age at the time of surgery was 58.9 
(range; 21-75) years. Of all the meningioma cases, 7.2% (n 
= 11) were located in the spinal column. The mean follow-
up period was mean 35 months (range; 6 – 74 months) 

in which we encountered no recurrence. It was observed 
that due to the slow clinical course of the tumor and the 
possibility of misdiagnosis, lumbar surgery had been 
recommended to two patients approximately six months 
before the operation. One of these patients had lumbar 
stabilization and decompression surgery but did not have 
any clinical benefit while the other did not accept the 
recommended surgery but presented to our center after 
developing sudden paraparesis.

Clinical symptoms and findings were especially in lower 
extremities quadriparesis in a C1-localized case (n = 1, 
9%) (Figure 1), cervical pain in a C5-7-localized case (n = 1, 
9%), and numbness in the right arm in a C3-localized case 
(n = 1, 9%). The remaining patients had varying degrees of 
paraparesis (n = 8, 73%).

Concerning tumor localization, three (27%) were observed 
at cervical level, eight (73%) at thoracic level (Figure 
2). Anterior localization was seen in one tumor (9%), 
lateral in seven (64%), and posterior in three (27%). Total 
laminectomy was performed in a single case (9%) (Case 8) 
while the remaining cases underwent hemilaminectomy 
or laminoplasty.

Table 1. Demographical aspects of our study

Case 
No

Age 
Gender Clinical Manifestation Level Simpson 

Grade
Pathology 

(WHO, 2016)
Karnofsky Score 
(Preop/ Postop)

McCormick Score 
(Preop/ Postop) Note

1 70/M Paraparesis T4-5 S1 Meningothelial 60/80 III/II
2 75/F Paraparesis T2-3 S1 Metaplastic 50/80 III/II *

3 47/F Paraparesis T4-5 S1 Psammomatous 60/90 III/II Figure 2
4 65/F Paraparesis T4-5 S1 Transsitional 50/80 IV/II **

5 65/M Rightsided upper extremity numbness C3 S1 Transsitional 60/90 III/I
6 55/F Neck pain C5-7 S1 Transsitional 60/90 II/I
7 21/M Paraparesis T5-6 S1 Psammomatous 50/80 III/II
8 57/F Quadriparesis C1 S1 Meningothelial 50/90 III/II Figure 1
9 73/F Paraparesis T4-5 S3 Meningothelial 50/60 III/III

10 64/F Paraparesis T10 S1 Meningothelial 60/90 II/I
11 56/F Paraparesis T5-6 S1 Transsitional 50/60 III/II

M: Male, F: Female, T: Thoracal, C: Cervical, S: Simpson,  
*: Lumbar stabilization, 6 months before surgery;  **: 6 months before surgery L3-4 spinal stenosis decompression offer

A,B: Preoperative T2-weighted, C,D: Preoperative contrasted T1-weighted, E,F: Postoperative contrast-enhanced T1-weighted, G: Peroperative (white 
arrows show the tumor and the blue arrow shows the spinal cord)

Figure 1. MRI images of Case 8
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A,B: Preoperative T2-weighted, C,D: Preoperative contrast-enhanced 
T1-weighted, E,F: Postoperative contrast-enhanced T1-weighted (white 
arrows show the tumor, the blue arrow shows the spinal cord, and red 
arrows show the operation area)

Figure 2. MRI images of Case 3

According to the 2016 WHO classification, all tumors were 
grade I, and the histopathological subtype was reported to 
be meningothelial in four cases (36%), transitional in four 
(36%), psammomatous in two (18%), and metaplastic in 
one (9%) (Table 1).

According to the preoperative and postoperative third-
month Karnofsky and McCormick scale scores, all our 
cases benefited from surgery. The mean preoperative 
Karnofsky scale score was 54.5 (range; 50-60) while 
it was 80.9 (range; 60-90) at the postoperative third 
month. We did not encounter any intraoperative and early 
postoperative mortality. However, one of our cases died 
at the postoperative fourth month for another reason 
(abundant gastrointestinal bleeding).

DISCUSSION
SMs, which are considered as favorable tumors from an 
oncological surgical point of view, constitute 25-46% of all 
spinal tumors and are often localized in the thoracic region 
(1,5,6,10,17,18). Those located in the cervical and thoracal 
region are generally detected in the anterior and posterior 
of the spinal cord, respectively (2). SMs usually have an 
intradural extramedullary localization, and they are only 
rarely observed in the form of an epidural tumor, a tumor 
with an extradural extension, vertebral meningioma, or 
multiple spinal meningiomas (19-24). SMs are generally 
well-circumscribed, distinct dural-based tumors that 
are separated from the spinal cord and roots due to the 
arachnoid layer and are not actually considered to be 
true encapsulated tumors. Seventy-three percent of our 
SMs were located in the thoracic spine, and 90% had a 
posterior and lateral localization. 

Clinical findings are progressive and very variable, 
including loss of strength, sensory changes, and radicular 

pain (9). In advanced stages of spinal cord compression, 
they can cause peripheral tumor growth, long tract sign, 
and Brown-Sequard syndrome. This heterogeneous 
nature of symptoms and findings may make it difficult to 
achieve a timely diagnosis (9). In today’s technology, the 
gold standard diagnostic method is MRI. While computed 
tomography provides better information in cases of 
bone deformity, intra-tumor calcifications can also be 
seen, especially in SMs of the psammomatous type (25). 
Recently, Ono et al. emphasized that the tumor hardness 
due to calcification which may be related to preoperative 
neurological impairment could be defined heterogeneous 
contrast-induced T1-weighted MRI and CT findings (14).  
Among our cases, paraparesis (73%) was predominant.

The two times higher incidence of meningiomas in 
women compared to men may be related to various 
reasons such as the growth rate of the tumor being higher 
during pregnancy and in the presence of breast cancer, 
and this can be explained by the high rate of estrogen 
and progesterone receptors in meningiomas observed 
in women and the absence of female predisposition in 
children. Concerning the female predominance of these 
tumors, in addition to sex hormone receptors, steroid, 
peptidergic, aminergic and growth factor receptors also 
play a role (7,10). There was an 8:3 female predominance 
in our series.

The ideal surgical approach depends on the location of 
the tumor. Generally, one or two levels of laminectomy/
laminoplasty or hemilaminectomy is sufficient for dorsal 
and dorsolateral tumors while for ventral or ventrolateral 
located tumors, more lateral expansion may be 
required, including costotransversectomy and/or partial 
vertebrectomy (26). Spinal instrumentation should also 
be kept in mind according to the width of the planned 
surgical field. Although ideal surgery is total resection, 
it has been reported that poor functional results may be 
obtained after surgery in calcified tumors due to their 
adhesion to the spinal cord and SM decompensation in 
multiple SMs (2,23,27,28). There is no case in our series 
clinically worsened. 

Traditionally, the surgery of the dural segment to which 
isolated intradural SMs are attached involve the total 
resection of the tumor with the associated dura mater 
and the coagulation of the dural part forming the base 
of the tumor. Saito T. et al. described a different surgical 
technique, in which they preserved the outer layer of the 
dura mater (29). Although we were able to apply subtotal 
resection (STR) in one case with anterior spinal location 
(Case 9) in our series, we also achieved Simpson grade 
I [gross total resection (GTR)] in our remaining patients. 

While the most important factor for local recurrence in 
SMs is subtotal resection, this rate has been reported as 
1.3-6.4% over a period of one to 17 years (7,18,30). Hereby, 
Voldrich et al. reported 84 SM cases resected Simpson 
II in a 20-year long with the 32 months mean follow-up 
period. Although tumor recurrence rate reported as 5% in 
the main group, this rate reported as 44% in a subgroup 
followed up for a longer period of 6 years. Furthermore, 
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they emphasized that if the follow-up period is long 
enough, the tumor recurrence after Simpson II resection 
may be much higher than previously thought, particularly 
in younger patients. So, they conclude that patients with 
SM should monitored for a long-term (31). Naito et al. 
examined retrospectively 35 patients with WHO grade I 
SM operated over the past 10 years and followed-up for at 
least 2 years after surgery. They achieved Simpson grade 
I or II resection in 31 of 35 cases (88.6%) with no local 
recurrence during follow-up (32). Moreover, we did not 
encounter mortality and recurrence releated with spinal 
pathology and/or its surgery, since may be according to 
low grade histopathologies and accessible locations of 
our cases, yet. 

As with cranial meningiomas, most SMs are grade I, and 
their subtypes are psammomatous, meningothelial, and 
transitional in order of frequency (11,18,33-35). Less 
frequently, grade II meningiomas as clear-cell and chordoid 
subtypes and grade III, anaplastic meningiomas with a 
higher risk of local recurrence have also been reported in 
the literature (12). Recently, Mauri et al. reported that for 
recurrence of SMs, Ki-67 index and arachnoid invasion are 
the risk factors, whereas tumor size, dural resection and 
progesterone receptor expression are not significant (36). 

Prognostic factors in SM patients with severe motor 
deficits include the spinal cord level of the tumor, its 
relationship with the cord, degree of resection, radiologic 
features of tumor, preoperative neurological status, and 
surgical timing (2,10,14,15,31,36). In a series of 33 cases 
over a period of 15 years, it was determined that 66% of 
the cases were psammomatous, 22% were fibroblastic, 
and 11% were meningothelial in terms of histopathology. 
The intradural meningiomas had a lateral localization 
in 58% of cases, posterior in 24%, and anterior in 18%. 
Postoperative recovery was seen in 79% of the patients 
while the remaining 21% were observed to have worsened. 
The authors concluded that patients with meningiomas 
located in the posterior and lateral spinal canal and to the 
distal of the C4 level, those under 60 years of age, and those 
with a shorter preoperative symptom duration had better 
outcomes while patients presenting with psammomatous 
pathologies had less acceptable outcomes compared to 
the remaining variants (4).

In a systematic review of publications published until 
2018, Pereira et al. examined 1829 meningiomas in a 
total of 1811 patients described in 24 articles. The mean 
age of 1450 female/361 male (4:1) cases was found to 
be 57.6 years, and it was reported that SMs were mostly 
located in the thoracic region (64.6%), followed by the 
cervical region (22.7%). In the same study, of the 1415 
(83.3%) cases with histopathological data, 94.8% were 
grade I, 4.4% were grade II, and 0.8% were grade III, with 
the psammomatous (27.8%) and meningothelial (25.2%) 
variants being predominant. Among the 1454 cases for 
which data on resection limits were available according 
to the Simpson classification, GTR was performed in 
94.5% (Simpson grade I and II) and subtotal resection 

in 5.5% (Simpson grade III or above). The authors also 
reported that the tumor recurrence rate was 4.4% (in 75 
of 1722 cases) and the mortality rate based on disease 
progression or surgery was 3% (17).

There is no specific classification for SMs for the preoperative 
and postoperative evaluation of the neurological findings 
of the patients. However, McCormick’s classification used 
in the literature for spinal ependymomas or other functional 
neurological classifications can also be employed for 
SMs (37,38). Parallel to technological developments, 
advances in imaging methods, neuroanesthesia and 
microsurgical techniques, and also application of 
preoperative embolization, peroperative ultrasonography, 
CUSA, technical developed surgical microscopes and 
intraoperative neuromonitoring methods lead to a rapid 
decrease in postoperative morbidity and mortality rates 
(7,11).

CONCLUSION
SMs are generally located in the thoracic region and 
are mostly WHO grade I histopathology tumors. GTR 
is possible with low recurrence and mortality rates, 
confirming the benign nature of most SMs. Due to the 
slow course of these tumors, care should be taken against 
the possibility of misdiagnosis, and a detailed clinical 
evaluation should be performed in all patients that are 
candidates for spinal surgery.
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