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Meningiomas are some of the most 
common spinal tumors and account for 
25–45 % of all intradural extramedul-
lary lesions [1]. The rate of spinal menin-
giomas is significantly less than that of 
intracranial meningiomas and amounts 
to about 1.2 % of all meningiomas of 
the central nervous system [2]. They 
are localized more often in the thoracic 
spine (67–84 %) and less often in 
the cervical (14–72 %) and lumbar 
(2–14 %) spine [3]. The gold standard 
for treating these tumors is surgical 
resection. Usually, resection provides 
a favorable neurological outcome and 
a low recurrence rate [4–6]. According 
to studies [3, 6–8], total resection is 
achieved in 82–99 % of cases and 
involves removal of the tumor with dural 
attachment resection (Simpson grade I) 
or coagulation (Simpson grade II) 
[9–11]. In contrast to intracranial 
meningiomas, the recurrence rate of 
spinal meningiomas after total removal 
is 1.3–25.0 % [8, 10, 12].

In our opinion, spinal meningiomas 
located anteriorly (ventrally) to the den-
ticulate ligaments are a specific surgical 
challenge; they can be considered sepa-
rately due to the complexity of a surgi-
cal approach and possible perioperative 
and postoperative complications. There 
are relatively few studies on removal 
of ventral spinal meningiomas through a 
unilateral (without laminectomy) poste-
rior approach [2, 13, 14]. In this study, we 
review our experience in treatment of 29 
patients with ventral and dorsal intradural 
extramedullary meningiomas who were 
operated on using a posterior approach.

The study objective was to analyze the 
outcomes of surgery for intradural extra-
medullary meningiomas located ventrally 
and dorsally to the denticulate ligaments 
using a posterior approach.

Material and Methods

In 2014–2019, 41 patients with extra-
medullary meningiomas were oper-

ated on. We retrospectively assessed the 
demographic data, radiological findings, 
clinical manifestations, and outcomes 
in patients with spinal meningiomas. 
The severity of neurological symptoms 
was assessed using the Klekamp-Samii 
scoring system [15] proposed in 1993 to 
evaluate patients with impaired spinal 
cord function (Table 1).

Depending on the tumor location 
relative to the denticulate ligaments, the 
patients were divided into 2 groups: ven-
tral group (n = 13) and dorsal group (n = 
16). The mean age of patients was 61.4 ± 
17.8 years (29 to 84 years), with females 
predominating among the patients: 22 
(75.9 %) of 29. The groups did not dif-
fer significantly in the age and gender. 
General characteristics of patients are 
presented in Table 2.

At the stage of preoperative plan-
ning, all patients underwent contrast-
enhanced MRI for detailed assessment 
of the tumor location in the spinal canal 
relative to the dura mater, spinal cord 
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substance, and, separately, denticulate 
ligaments. Meningiomas located ante-
rior to the denticulate ligaments were 
considered ventral (n = 13; Fig. 1a, b), 
and those located posterior to the liga-
ments were considered dorsal (n = 16; 
Fig. 2a, b). Tumor calcification was 
assessed by CT.

In this study, we excluded tumors 
located at the C2 level or higher, as 
representing a separate problem (sur-
gery of the craniovertebral region), as 
well as completely lateral meningiomas 
(n = 12) that could not be attributed to 
the ventral or dorsal group.

In patients included in the study, 
meningiomas were located mainly in 
the thoracic spine (n = 19; 65.5 %); cer-
vical and lumbar meningiomas were 
found in 7 (24.1 %) and 3 (10.4 %) cas-
es, respectively.

The linear tumor dimensions were 
calculated in the sagittal, axial, and cor-
onal planes in millimeters. A part of the 
spinal canal lumen occupied by the 
tumor (in percent) was calculated sep-
arately. The degree of tumor resection 
was analyzed based on intraoperative 
data and control MRI scans using the 
Simpson classification. The duration 
of surgery as well as perioperative and 
postoperative surgical and neurological 
complications were analyzed. To assess 
outcomes, we used changes in the neu-

rological status in accordance with the 
Klekamp – Samii scoring system and 
control MRI images.

Most (n = 24; 82.8 %) tumors were 
removed using a posterior unilateral 
approach. In this case, hemilaminecto-
my was performed in 17 cases, and the 
margins of the adjacent laminae were 
resected at the tumor level in 7 cases. 
The length of a skin incision was about 
4 cm in all cases. The Caspar retractor 
was used to retract the paravertebral 
soft tissues. The surgical corridor for 
tumor removal was enlarged by com-
plete resection of the yellow ligament 
in the interlaminar space and under 
the resected bone structures; addition-
ally, the lamina was resected medially 
under the base of the spinous process. 
The dura mater was opened by mak-
ing a longitudinal linear incision; the 
dural edges were fixed with temporary 
ligatures. After opening the capsule, the 
tumor was reduced in size intracapsu-
larly using an ultrasonic aspirator. The 
dural attachment was excised together 
with the tumor during Simpson grade 
I resection or coagulated in the case of 
Simpson grade II. In the case of small 
ventrally located tumors, the spinal 
cord was retracted using the denticu-
late ligament that was delicately dis-
sected from the dura mater and tight-
ened medially with a ligature. In the 

case of tumors of the thoracic region, 
the denticulate ligament together with 
the root can be transected to allow suf-
ficient rotation of the spinal cord and 
visualization of the tumor.

At present, we have relatively rarely 
used a bilateral approach with lami-
nectomy, mainly in cases of severe cal-
cification of ventral meningiomas with 
compression of the spinal cord and 
tight adherence to it. In this series of 
patients, this approach was performed 
in 5 (17.2 %) cases.

Removed tumors were fixed with 
formalin; histological examination was 
performed in pathological departments 
of clinics; the histological findings 
were presented in accordance with the 
WHO classification (2016).

The data were statistically processed 
using the calculation of descriptive sta-
tistics. The distribution of data in the 
groups is presented as mean with stan-
dard deviation (M ± SD). The signifi-
cance of differences between the com-
pared mean values was assessed using 
the nonparametric Mann – Whitney 
U test; the significance of differences 
in the rate of neurological disorders in 
the postoperative period was assessed 
using the Fisher test. Differences were 
considered significant at p < 0.05.

Table 1

Klekamp – Samii neurological scoring system [15]

Score Sensory deficit,  

pain, dysesthesia

Paresis Gait Bladder function Bowel function

5 No symptoms Full power Normal Normal Normal

4 Present, not significant Movement against 

resistance

No aid Slight disturbance,  

no catheter

Slight disturbance, 

full control

3 Significant, function not 

restricted

Movement against 

gravity

Mobile with aid Residual, no catheter Laxatives,  

full control

2 Some restriction of function Movement without 

gravity

Few steps with aid Sometimes catheter Sometimes loss  

of control

1 Severe restriction of function Contraction without 

movement

Standing with aid Often catheter Often loss  

of control

0 Incapacitation of function Plegia Wheel chair Permanent catheter No control
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Results

The mean fol low-up period was 
29.0 ± 14.7 months. (6 to 61). During 
the follow-up period, all patients under-
went postoperative MRI at 3 to 6 months, 
then once a year.

At  the t ime of diagnosis ,  the 
mean tumor size was 19.0 ± 5.2 mm, 
13.0 ± 3.8 mm, and 18.0 ± 6.7 mm in the 
sagittal, axial, and coronal planes, respec-
tively. There was no significant difference 
in size between the groups of patients 
with ventral and dorsal meningiomas. 
The mean part of the spinal canal lumen 
occupied by the tumor in the axial plane 
was 62 % (15 to 96 %), without signifi-
cant differences between the groups.

At admission, clinical symptoms in 
patients with ventral meningiomas were 
represented by local back pain (46.1 %), 
motor dysfunctions (38.5 %), sensory dis-
orders (31.0 %), sensory ataxia (23.1 %), 
and pelvic disorders (15.4%). Symptoms 
in patients with dorsal meningiomas 
included local back pain (43.8 %), sen-
sory disorders (37.5 %), sensory ataxia 
(31.2 %), motor dysfunctions (18.7 %), 
and pelvic disorders (12.5 %).

The duration of symptoms to admis-
sion to the hospital was less than 3 
months in 6 (20.7 %) cases, 3 months up 
to 1 year in 15 (51.7 %) cases, and more 
than one year in 8 (27.6 %) cases. The 
duration of symptoms was different in 
the groups of patients with ventral (less 
than 3 months – 15.4 %; 3 to 12 months – 
46.1 %; more than 1 year – 38.5 %) and 
dorsal (less than 3 months – 25.0 %; 3 to 
12 months – 56.2 %; more than 1 year – 
18.8 %) meningiomas and significantly 
differed: the duration of symptoms was 
less in the group of patients with ventral 
meningiomas (p < 0.05). WHO grade I 
meningiomas were present in 28 (96.5 %) 
patients, and 1 (3.5 %) patient had grade 
II meningioma (atypical meningiomas). 
Comparative data for ventral and dorsal 
meningiomas are given in Table 3.

The duration of surgery in the groups 
significantly differed and was 189.2 ± 
24.5 min and 136.7 ± 19.6 min, on aver-
age, for resection of ventral and dorsal 
meningiomas, respectively (p < 0.05). 
The main cause for choosing laminec-

Table 2

General characteristics of patient groups

Parameters Patients with ventral 

meningiomas

Patients with dorsal 

meningiomas

Number, n (%) 13 (44.8) 16 (55.1)

Mean age, years 60.6 ± 14.6 62.4 ± 15.3

Gender (males : females) 1.0 : 3.3 1.0 : 3.0

WHO grade I tumors, % 100.0 (n = 13) 93.7 (n = 15)

WHO grade II tumors, % 0.0 6.3 (n = 1)

Mean hospital stay, days 6.2 ± 2.3 5.9 ± 2.1

Fig. 1
MRI scans (T2–WI) of a female patient with a ventral meningioma at the T5 level in the 
sagittal (a) and axial (b) projections

Fig. 2
MRI scans (T2–WI) of a female patient with a dorsal meningioma at the T4–T5 level 
in the sagittal (a) and axial (b) projections
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tomy as an approach was pronounced 
tumor calcification and deformation of 
the spinal cord by the tumor with the 
formation of an area of altered MR sig-
nal (myelopathic lesion) according to 
preoperative MRI data, which indicated 
intimate tumor adherence to the spinal 
cord and the difficulty of intraoperative 
spinal cord traction. Total removal was 
performed in 11 (84.6 %) cases in the 
group of patients with ventral menin-
giomas (the tumor was resected with 
coagulation of the dural attachment, 
Simpson grade II) and in 16 cases in the 
group of patients with dorsal meningio-
mas: of these, 2 (12.5 %) patients had 
dural attachment resection and dura-
plasty (Simpson grade I), and 14 (87.5%) 
patients had Simpson grade II resection. 
Differences in the radicality of resection 
depending on the tumor location relative 
to the denticulate ligaments were statisti-
cally significant (p < 0.05).

Most patients quickly recovered after 
surgery; the mean hospital stay was 6.1 ± 
2.2 days (6.2 ± 2.3 in the group of ventral 
meningiomas; 5.9 ± 2.0 in the group of 
dorsal meningiomas, without significant 
differences). Surgical complications were 
presented only by wound CSF leakage in 
2 (6.9 %) patients. Of these, one female 
patient with a ventral meningioma was 
after Simpson grade II resection, and one 
female patient with a dorsal meningioma 
was after Simpson grade I resection. In 

both cases, CSF leakage regressed after 
placement of a lumbar drain and conser-
vative measures.

After surgical treatment, most patients 
had a good neurological outcome. In the 
group of patients with ventral meningio-
mas, an increase in neurological deficit 
was observed in 2 (15.4 %) patients; in 
this case, aggravation of symptoms in 
one of them was temporary, manifest-
ed by numbness in the lower extremi-
ties and a moderate decrease in muscle 
strength, and completely regressed after 
4 months. In 3 (23.0 %) patients in this 
group, the neurological status remained 
at the preoperative level; 8 (61.6 %) 
patients had an improvement. In the 
group of patients with dorsal tumors, 
1 (6.2 %) patient developed transient 
deterioration, 5 (31.2 %) patients had 
no changes, and 10 (62.5 %) patients 
had an improvement. Final stabilization 
of the neurological picture occurred 14 
weeks after surgery, on average. There 
was no significant difference between 
subgroups in the rate of neurological dis-
orders (p > 0.05, Fisher’s test). Changes 
in neurological symptoms, according to 
Klekamp – Samii, are shown in Figure 3.

Two patients developed recurrences. 
In one female patient with a WHO Grade 
II dorsal meningioma removed totally, 
recurrence was detected after 14 months; 
the patient was re-operated. The second 
female patient with a grade I ventral 

meningioma, who underwent subtotal 
tumor resection, had a recurrence after 
20 months; she was also re-operated.

Discussion

We analyzed the surgical approaches, rate 
and type of complications, and treatment 
outcomes in patients with spinal menin-
giomas in accordance with their location 
relative to the denticulate ligaments. In 
our opinion, most meningiomas, even 
those located anterior to the denticulate 
ligaments, can be delicately and totally 
removed through the posterior unilateral 
approach. Enlarged posterior or anterior 
approaches for ventral meningiomas are 
used relatively rare, mainly in cases of 
tumor tissue calcification and significant 
compression of the spinal cord with tight 
adherence of the tumor to the cord.

For resection of ventral meningio-
mas, large and traumatic approaches 
have been developed and used: postero-
lateral or anterior approaches with sin-
gle-level or multilevel corpectomy and 
instrumentation [16, 17]; in this case, the 
rate of postoperative approach-associat-
ed complications amounts to 27 % [16]. 
Compared to the outcomes reported 
in [2] where only posterior approaches 
were used, the rates of recurrences and 
unfavorable outcomes in the case an-
terior approaches are higher [18]. Pos-
terior approaches do not require open-

Table 3

Comparative characteristics of ventral and dorsal meningiomas

Ventral meningioma Dorsal meningioma

Mean size, mm

Sagittal

Coronal

Axial

18.3 ± 2.2

13.5 ± 1.8

14.5 ± 1.3

17.8 ± 2.0

13.0 ± 1.5

13.9 ± 1.2

Part of the spinal canal lumen occupied by 

the tumor, %

74.3 ± 12.3 69.1 ± 11.8

Mean duration of surgery, min 189.2 ± 24.5  136.7 ± 19.6*

unilateral approach

181.1 ± 18.5

laminectomy

204.4 ± 26.9

unilateral approach

132.8 ± 17.7

laminectomy

145,0 ± 21,8

Resection radicality, n (%)

Simpson grade I

Simpson grade II

Simpson grade III–IV

0

11 (84.6)

2 (15.4)

2 (12.5)*

14 (87.5)

0*

 *significant differences between groups, р < 0.05.
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ing the chest and abdominal cavities 
and are minimally invasive. Among spi-
nal surgeons, these are the most pop-
ular approaches for removal of intra-
dural tumors [19–22]. Of course, these 
approaches are associated with limited 
visualization of the ventral surface of the 
spinal cord; also, working space does not 
always allow Simpson grade I resection 
[23]. In addition, tight tumor adherence 
to the dura mater significantly increases 
the risk of complications, such as spinal 
cord injury or CSF leakage [24]. Lonjon 
et al. [16] demonstrated that the classical 
posterior approach is usually performed 
to access soft ventrolateral tumors, while 
lateral enlargement is used for large and 
dense tumors. According to Kim et al. 
[25], anterior corpectomy or costotrans-
versectomy should be used instead of the 
posterior approach in the case of ventral 

meningiomas tightly adhered to the dura 
mater.

In our opinion, a bilateral approach 
with laminectomy should be used to 
enlarge working space in the case of 
pronounced tumor calcification and sig-
nificant compression of the spinal cord, 
which is usually associated with intimate 
adherence of the tumor capsule to the 
cord and potential technical difficulties 
of their separation, which was done in 
5 (17.2 %) cases. Tola et al. [26] present-
ed evidence that the posterior approach 
with hemilaminectomy was an effective 
surgical approach even in patients with 
ventral and ventrolateral meningiomas. 
Also, in their opinion, large and calci-
fied meningiomas are limitations for this 
approach, which is consistent with our 
series of observations. According to our 
data, the posterior approach provides a 
convenient and safe access for remov-

ing spinal meningiomas, including those 
located ventrally to the denticulate liga-
ment, with the possibility of complete 
tumor resection in 93.1 % of cases.

In surgical planning and approach 
selection, a preoperative surgical grading 
system proposed by Arima et al. [27] can 
be used to assess the difficulty of remov-
ing spinal meningiomas. In this system, a 
low score predicts a good surgical out-
come, and a high score indicates serious 
surgical difficulties.

As in surgery for neoplasms in general, 
including benign spinal lesions [28] and 
other intradural extramedullary tumors 
[29, 30], surgery for spinal meningiomas 
should be aimed at their total removal. 
So far, the question of dural attachment 
resection or coagulation (Simpson grade 
I and Simpson grade II, respectively) 
remains controversial [2, 10, 21]. Often, 
especially in cases of ventral meningio-
mas with a high risk of intraoperative 
spinal cord injury, dura resection fol-
lowed by its repair is a challenge; surgical 
treatment of spinal meningiomas is often 
limited to Simpson grade II resection. 
Nakamura et al. [31] reported a series of 
patients with spinal meningiomas (mean 
duration of 12 years). According to them, 
the recurrence rate at 11.5 years of fol-
low-up was 0 (0/43) for Simpson grade 
I resection, while the recurrence rate at 
12 years was 31.6 % (6/19) for Simpson 
grade II resection. Interestingly, patients 
under 50 years of age have a relatively 
high risk of recurrence (35.0 %). Thus, 
the authors recommend Simpson grade 
I resection for patients under 50 years 
of age. According to other published 
data, even Simpson grade I resection 
does not exclude recurrence of menin-
giomas. Solero et al. [32] reported two 
patients with recurrences after resection 
of the tumor with the dural attachment; 
Boström et al. [13] reported three such 
patients.

Yamamuro et al. [11] conducted a 
detailed histological study of 25 spinal 
meningioma specimens resected togeth-
er with the dural attachment. Invasion 
of tumor cells through all layers of the 
dura mater was observed in 19 out of 
25 cases. They presented evidence that 
the dural tail in preoperative MRI and 

Fig. 3
Changes in neurological functions of patients before and after surgery (Klekamp–Samii 
neurological scoring system; M ± SD): a – before surgery; b – at discharge; c – follow-up
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tumor calcification in CT scans were not 
predictors of tumor invasion into the 
dura mater. Nakamura et al. [31] reported 
tumor invasion into the dura mater in 
35 % (15/43) of Simpson grade I resec-
tions. In addition, they concluded that 
tumor cells were partially preserved dur-
ing Simpson grade II resections.

On the other hand, according to 
the data of many research groups [25, 
33–35], good results are achieved in the 
case of Simpson grade II resection. Voul-
garis et al. [34] reported a series of 10 
ventral spinal meningiomas resected 
with dura mater coagulation (Simpson 
grade II) through the posterior approach 
without recurrences and deterioration 
of neurological functions with a mean 
postoperative follow-up period of 26 
months. In a study by Kim et al. [25], 
seven large ventral meningiomas were 
removed through the posterior approach 
(2 cases of Simpson grade I and 5 cases 
of Simpson grade II) with a good out-
come in all cases, without recurrence 
during an average follow-up period of 
39 months. Notani et al. [21] reported 
a case of recurrent meningioma in an 
87-year-old patient 11 years after Simp-
son grade II resection.

We performed total tumor resection 
(Simpson grade I–II) in 27 (93.1 %) cas-
es. In most (25 out of 27; 92.6 %) cas-
es of total resection, Simpson grade II 

resection was performed. Simpson grade 
I resection was used in two cases with 
dorsal tumors. In our opinion, the possi-
bility of duraplasty depends on the loca-
tion of dural attachment and tumor–spi-
nal cord tissue relationships. Important 
factors are the baseline neurological sta-
tus of the patient and tumor–spinal root 
relationships.

In patients who underwent total 
tumor resection, recurrence occurred 
only in a female patient with a histo-
logical structure of the WHO Grade II 
tumor. According to Klekamp and Samii 
[15], tumors with a similar histological 
structure recur in 100% of cases within 
5 years. In another female patient with 
a recurrence, the first surgery involved 
subtotal tumor resection. The total recur-
rence rate was 6.9 %, which is consistent 
with the data reported by other authors 
[4, 16, 36–38]. A study by Onken et al. 
[2] reported that significant factors for 
recurrence were incomplete tumor 
resection and the histological structure 
of WHO grade II meningioma, which is 
consistent with our results. The local-
ization of the tumor relative to the den-
ticulate ligaments affects the recurrence 
rate because the rate of total resection is 
lower for ventral tumors.

In our series, the rate of neurologi-
cal symptoms did not differ significant-
ly between the groups. According to 

the data of Gilard et al. [39], the ante-
rior tumor location and the histological 
structure of grade II meningioma are risk 
factors for neurological deficit aggrava-
tion after removal of spinal meningiomas. 
A study by Westwick et al. [38] analyzed a 
series of 131 patients with spinal menin-
giomas and revealed that factors increas-
ing the risk of postoperative deteriora-
tion are age over 75 years, female gender, 
and calcification of grade I meningiomas.

Conclusion

In our series, patients with ventral and 
dorsal spinal meningiomas underwent 
surgery with a favorable neurologi-
cal outcome and a low recurrence rate 
in most cases. The duration of surgery, 
degree of tumor resection, and clinical 
outcomes in the groups of ventral and 
dorsal meningiomas are characterized 
by their own features; the group of 
patients with ventral tumors is surgically 
more complex. The posterior unilateral 
approach is generally applicable for both 
ventral and dorsal meningiomas. In cases 
of large calcified tumors with significant 
compression of the spinal cord, more 
enlarged approaches may be required.

The study was conducted without financial support. 
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Hirurgia Pozvonochnika 2021;18(1):61–69 

Tumors and inflammatory diseases of the spine

67

G.B. Grygoriev et al. Posterior approach to ventrally and dorsally located spinal meningiomas

1. Helseth A, Mork SJ. Primary intraspinal neoplasms in Norway, 1955 to 1986.  

A population-based survey of 467 patients. J Neurosurg. 1989;71:842–845. 

DOI 10.3171/jns.1989.71.6.0842.

2. Onken J, Obermuller K, Staub-Bartelt F, Meyer B, Vajkoczy P, Wostrack M. 

Surgical management of spinal meningiomas: focus on unilateral posteri-

or approach and anterior localization. J Neurosurg Spine. 2018;30:308–313. 

DO 10.3171/2018.8.SPINE18198.

3. Riad H, Knafo S, Segnarbieux F, Lonjon N. Spinal meningiomas: surgical 

outcome and literature review. Neurochirurgie. 2013;59:30–34. DOI: 10.1016/j.

neuchi.2012.10.137.

4. Ambekar S, Sharma M, Kukreja S, Nanda A. Complications and outcomes of sur-

gery for spinal meningioma: a Nationwide Inpatient Sample analysis from 2003 to 2010. 

Clin Neurol Neurosurg. 2014;118:65–68. DOI: 10.1016/j.clineuro.2013.12.010.

5. Goldbrunner R, Minniti G, Preusser M, Jenkinson MD, Sallabanda K, 

Houdart E, Deimling A, Stavrinou P, Lefranc F, Lund-Johansen M, Moyal  ECH, 

Brandsma D, Henriksson R, Soffietti R, Weller M. EANO guidelines for the diag-

nosis and treatment of meningiomas. Lancet Oncol. 2016;17:383–391. DOI: 10.1016/

S1470-2045(16)30321-7.

6. Gottfried ON, Gluf W, Quinones-Hinojosa A, Kan P, Schmidt MH. Spinal 

meningiomas: surgical management and outcome. Neurosurg Focus. 2003;14:e2. 

DOI 10.3171/foc.2003.14.6.2.

7. Bydon M, Gokaslan ZL. Spinal meningioma resection. World Neurosurg. 

2015;83:1032–1033. DOI: 10.1016/j.wneu.2015.01.049.

8. Sun SQ, Cai C, Ravindra VM, Gamble P, Yarbrough CK, Dacey RG, Dowling  JL, 

Zipfel GJ, Wright NM, Santiago P, Robinson CG, Schmidt MH, Kim AH, 

Ray WZ. Simpson grade I–III resection of spinal atypical (World Health Organiza-

tion grade II) meningiomas is associated with symptom resolution and low recurrence. 

Neurosurgery. 2015;76:739–746. DOI: 10.1227/NEU.0000000000000720.

9. Setzer M, Vatter H, Marquardt G, Seifert V, Vrionis FD. Management of spi-

nal meningiomas: surgical results and a review of the literature. Neurosurg Focus. 

2007;23:E14. DOI: 10.3171/FOC-07/10/E14.

10. Tsuda K, Akutsu H, Yamamoto T, Nakai K, Ishikawa E, Matsumura A. Is Simp-

son grade I removal necessary in all cases of spinal meningioma? Assessment of 

postoperative recurrence during long-term follow-up. Neurol Med Chir (Tokyo). 

2014;54:907–913. DOI: 10.2176/nmc.oa.2013-0311.

11. Yamamuro K, Seichi A, Kimura A, Kikkawa I, Kojima M, Inoue H, Hoshino Y. 

Histological investigation of resected dura mater attached to spinal meningioma. Spine. 

2012;37:E1398–1401. DOI: 10.1097/BRS.0b013e318268c419.

12. Klekamp J, Samii M. Surgery of Spinal Tumors. Springer-Verlag Berlin Heidelberg. 

2007:248–259.

13. Boström A, Bürgel U, Reinacher P, Krings T, Rohde V, Gilsbach JM, Hans FJ. 

A less invasive surgical concept for the resection of spinal meningiomas. Acta Neuro-

chir (Wien). 2008;150:551–556. DOI: 10.1007/s00701-008-1514-0.

14. Angevine PD, Kellner C, Haque RM, McCormick PC. Surgical manage-

ment of ventral intradural spinal lesions. J Neurosurg Spine. 2011;15:28–37. 

DOI 10.3171/2011.3.SPINE1095.

15. Klekamp J, Samii M. Introduction of a score system for the clinical evaluation of 

patients with spinal processes. Acta Neurochir (Wien). 1993;123:221–223.

16. Lonjon N, Russo V, Barbarisi M, Choi D, Allibone J, Casey A. Spinal cervical 

meningiomas: the challenge posed by ventral location. World Neurosurg. 2016;89: 

464–473. DOI: 10.1016/j.wneu.2016.01.029.

17. Takami T, Naito K, Yamagata T, Yoshimura M, Arima H, Ohata K. Posterolat-

eral approach for spinal intradural meningioma with ventral attachment. J Craniover-

tebr Junction Spine. 2015;6:173–178. DOI: 10.4103/0974-8237.167862.

18. Aboul-Enein HA, Khidr WM, Abdeen KM, Madawi AA. Surgical management of 

ventrally based lower cervical (subaxial) meningiomas through the lateral approach: 

report on 16 cases. Clin Neurol Neurosurg. 2015;139:152–158. DOI: 10.1016/j.

clineuro.2015.10.008.

19. Steck JC, Dietze DD, Fessler RG. Posterolateral approach to intradural extramedul-

lary thoracic tumors. J Neurosurg. 1994;81:202–205. DOI: 10.3171/jns.1994.81.2.0202.

20. Gezen F, Kahraman S, Canakci Z, Beduk A. Review of 36 cases of spinal cord 

meningioma. Spine. 2000;25:727–731. DOI: 10.1097/00007632-200003150-00013.

21. Notani N, Miyazaki M, Kanezaki S, Ishihara T, Kawano M, Tsumura H. Surgi-

cal management of ventrally located spinal meningiomas via posterior approach. Eur 

J Orthop Surg Traumatol. 2017;27:181–186. DOI: 10.1007/s00590-016-1860-1.

22. Usanov EI, Kovalenko RA, Prostomolotov MN. The remuval of spinal tumors and 

tumors of cauda equina via interlaminectomy approach. Russian Journal of Neurosur-

gery. 2013;(4):75–78. In Russian.

23. Conti P, Pansini G, Mouchaty H, Capuano C, Conti R. Spinal neurinomas: 

retrospective analysis and long-term outcome of 179 consecutively operated 

cases and review of the literature. Surg Neurol. 2004;61:34–43. DOI: 10.1016/

s0090-3019(03)00537-8.

24. Yoon SH, Chung CK, Jahng TA. Surgical outcome of spinal canal meningiomas. 

Korean Neurosurg Soc. 2007;42:300–304. DOI: 10.3340/jkns.2007.42.4.300.

25. Kim CH, Chung CK. Surgical outcome of a posterior approach for large ventral intra-

dural extramedullary spinal cord tumors. Spine. 2011;36:E531–E537. DOI: 10.1097/

BRS.0b013e3181dc8426.

26. Tola S, De Angelis M, Bistazzoni S, Chiaramonte C, Esposito V, Paolini S. Hemi-

laminectomy for spinal meningioma: a case series of 20 patients with a focus on ven-

tral- and ventrolateral lesions. Clin Neurol Neurosurg. 2016;148:35–41. DOI: 10.1016/j.

clineuro.2016.06.015.

27. Arima H, Takami T, Yamagata T, Naito K, Abe J, Shimokawa N, Ohata K. 

Surgical management of spinal meningiomas: a retrospective case analysis based 

on preoperative surgical grade. Surg Neurol Int. 2014;5(Suppl 7):S333–S338. 

DOI: 10.4103/2152-7806.139642.

28. Ptashnikov DA, Usikov VD. Results of surgical treatment of patients with benign 

tumors of the spine. Hir. Pozvonoc. 2005;(4):61–65. In Russian. DOI: 10.14531/

ss2005.4.61-65.

29. Grygoriev GB, Shulev YuA, Trashin AV. Nerve sheath tumors of the cervical spine: 

risk of neurological deficit after resection of involved nerve root. Russian Neurosurgi-

cal Journal n.a. Professor Polenov. 2015;7(3):46–51. In Russian.

30. Shulev YuA, Grygoriev GB, Trashin AV. Outcome analysis after surgical treatment 

of filium terminale ependymomas. Russian Neurosurgical Journal n.a Professor Pole-

nov. 2016;8(1):49–55. In Russian.

31. Nakamura M, Tsuji O, Fujiyoshi K, Hosogane N, Watanabe K, Tsuji T, Ishii K, 

Toyama Y, Chiba K, Matsumoto M. Long-term surgical outcomes of spinal menin-

giomas. Spine. 2012;37:E617–623. DOI: 10.1097/BRS.0b013e31824167f1.

32. Solero CL, Fornari M, Giombini S, Lasio G, Oliveri G, Cimino C, Pluchino F. 

Spinal meningiomas: review of 174 operated cases. Neurosurgery. 1989;25:153–160. 

DOI: 10.1227/00006123-198908000-00001.

33. Voulgaris S, Alexiou GA, Mihos E, Karagiorgiadis D, Zigouris A, Fotakopoulos G, 

Drosos D, Pahaturidis D. Posterior approach to ventrally located spinal meningio-

mas. Eur Spine J. 2010;19:1195–1199. DOI: 10.1007/s00586-010-1295-z.

References



Hirurgia Pozvonochnika 2021;18(1):61–69 

68
Tumors and inflammatory diseases of the spine

G.B. Grygoriev et al. Posterior approach to ventrally and dorsally located spinal meningiomas

Gleb Borisovich Grygoriev, neurosurgeon, Neurosurgery Department, Pavlov First St. Petersburg State Medical University, 6–8 L’va Tolstogo str., St. Petersburg, 

197022, Russia, ORCID: 0000-0002-1839-8374, ggrigoriev@mail.ru;

Vladislav Yuryevich Cherebillo, DMSc, Prof., head of the Chair of Neurosurgery, Pavlov First St. Petersburg State Medical University, 6–8 L’va Tolstogo str., St. Peters-

burg, 197022, Russia, ORCID: 0000-0001-6803-9954, cherebillo@mail.ru;

Denis Valeryevich Goranchuk, head of the Neurosurgery Department, Pavlov First St. Petersburg State Medical University, 6–8 L’va Tolstogo str., St. Petersburg, 

197022, Russia, ORCID: 0000-0002-9021-3071, gordenisval@mail.ru.

34. Roux FX, Nataf F, Pinaudeau M, Borne G, Devaux B, Meder JF. Intraspi-

nal meningiomas: review of 54 cases with discussion of poor prognosis factors and 

modern therapeutic management. Surg Neurol. 1996;46:458–463. DOI: 10.1016/

s0090-3019(96)00199-1.

35. Sandalcioglu IE, Hunold A, Muller O, Bassiouni H, Stolke D, Asgari S. Spi-

nal meningiomas: critical review of 131surgically treated patients. Eur Spine J. 

2008;17:1035–1041. DOI: 10.1007/s00586-008-0685-y.

36. Durand A, Labrousse F, Jouvet A, Bauchet L, Kalamarides M, Menei P, 

Deruty R, Moreau JJ, Fevre-Montange M, Guyotat J. WHO grade II and III menin-

giomas: a study of prognostic factors. J Neurooncol. 2009;95:367–375. DOI: 10.1007/

s11060-009-9934-0.

37. Maiti TK, Bir SC, Patra DP, Kalakoti P, Guthikonda B, Nanda A. Spinal menin-

giomas: clinicoradiological factors predicting recurrence and functional outcome. Neu-

rosurg Focus. 2016;41:E6. DOI: 10.3171/2016.5.FOCUS16163.

38. Westwick HJ, Shamji MF. Effects of sex on the incidence and prognosis of spinal 

meningiomas: a Surveillance, Epidemiology, and End Results study. J Neurosurg Spine. 

2015;23:368–373. DOI: 10.3171/2014.12.SPINE14974.

39. Gilard V, Goia A, Ferracci FX, Marguet F, Magne N, Langlois O, Perez A, 

Derrey S. Spinal meningioma and factors predictive of post-operative deterioration. 

J Neurooncol. 2018;140:49–54. DOI: 10.1007/s11060-018-2929-y.

Address correspondence to:
Grygoriev Gleb Borisovich
Pavlov First St.Petersburg State Medical University,
6–8 L’va Tolstogo str., St. Petersburg, 197022, Russia,
ggrigoriev@mail.ru

Received 06.07.2020

Review completed 14.01.2021

Passed for printing 18.01.2021



Hirurgia Pozvonochnika 2021;18(1):61–69 

Tumors and inflammatory diseases of the spine

69

G.B. Grygoriev et al. Posterior approach to ventrally and dorsally located spinal meningiomas


