
 

DOI: 10.33962/roneuro-2024-011 

Characteristics and surgical 
management of spinal meningiomas in 

the Himalayan region. A decade-long 
study at a tertiary care hospital 

Aizul Khursheed, 
Mohsin Fayaz, 

Mubashir Gani, 
Abdul Rashid Bhat, 

Abdul Haseeb Wani, 
Zafirah Zahir, 

Khurram Khan, 
Gianluca Scalia, 
Bipin Chaurasia 



Romanian Neurosurgery (2024) XXXVIII (1): pp. 69-77  
DOI: 10.33962/roneuro-2024-011  
www.journals.lapub.co.uk/index.php/roneurosurgery 

 
 

 

Characteristics and surgical management 
of spinal meningiomas in the Himalayan 
region. A decade-long study at a tertiary 
care hospital  
 

 
Aizul Khursheed1, Mohsin Fayaz1, Mubashir 

Gani1, Abdul Rashid Bhat1, Abdul Haseeb Wani1, 

Zafirah Zahir1, Khurram Khan1, Gianluca Scalia2, 

Bipin Chaurasia3 
 

 
1 Sher-i- Kashmir institute of Medical Sciences, INDIA 
2 Garibaldi Hospital, Catania, ITALY 
3 Department of Neurosurgery, Birgunj, NEPAL  

 

 
 

ABSTRACT 
Background: Spinal meningiomas, originating from arachnoid cap cells, primarily 

manifest in the intradural extramedullary region, commonly favouring the thoracic 

area, albeit occurrences in the cervical, lumbar, and exceptionally rare sacral regions 

have been noted. Among tumours in this location, meningiomas, neurofibromas, and 

schwannomas prevail. MRI serves as the preferred imaging modality due to its ability 

to often reveal the distinctive dural origin of meningiomas. Microdissection and 

resection stand as the established gold standard for treating spinal meningiomas. 

Materials and methods: This study, conducted at the Sheri-Kashmir Institute of 

Medical Sciences Soura Srinagar in Jammu and Kashmir, India, spanned 

approximately 10 years from August 2009 to July 2017 retrospectively and August 

2017 to July 2019 prospectively. It encompassed patients diagnosed with spinal 

meningiomas, evaluated through comprehensive history-taking, clinical 

examinations, biochemical assessments, and radiological studies. Surgical 

interventions predominantly involved laminectomy, aiming for gross total or subtotal 

tumour resection using a posterior approach. Postoperative complications, such as 

CSF leaks and wound infections, were monitored, and the duration of hospitalization 

was recorded from the surgery date to discharge. 

Results: The results showed a mean patient age of 44 years, with the youngest being 

16 years old and the eldest 70 years old. Most patients (40.90%) fell within the 41-50 

age group, with 22.72% in the 51-60 age bracket. Among the 22 patients, females 

comprised 68.18%, resulting in a female-to-male ratio of 2.1:1. The most prevalent 

symptoms were pain (77%) and weakness (63%), followed by bladder dysfunction 

(27%). Tumors were primarily located in the thoracic region (68%), with other 

occurrences in the cervicothoracic (18%), thoracolumbar (9%), and cervical (4.54%) 

areas. Posterior surgical approaches were utilized in 91% of cases, with the remaining 

9% employing an anterior approach. Tumour sizes varied, with 22.72% smaller than 

2 cm and 77.27% larger, having a mean greatest diameter of 2.9 cm. Postoperative 
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complications were observed in 9.09% of patients, with CSF 

leaks and wound infections being the major concerns, while 

91% experienced no complications. 

Conclusions: In conclusion, this study illustrates spinal 

meningiomas as slow-growing tumors with a subtle onset, 

typically appearing in the 4th to 5th decade, and exhibiting a 

female predominance with a 2:1 ratio. Pain emerges as the 

most prevalent presenting symptom. Surgery stands as the 

primary treatment, albeit accompanied by potential 

postoperative complications such as wound infections, CSF 

leaks, or bowel and bladder dysfunctions. Adjuvant 

radiotherapy might be considered for recurrent or advanced 

disease to offer palliative relief. 

 

INTRODUCTION 

Spinal meningiomas are tumors that originate from 

arachnoid cap cells and are commonly situat-ed in 

the intradural extramedullary region [1, 2]. They 

predominantly occur in the thoracic region but can 

also be found in the cervical, lumbar, and rarely, the 

sacral area [3-5]. The challenges posed by these 

tumors during surgery vary based on their location 

along the spinal cord, as well as their orientation—

whether anterior or posterior—to the spinal cord 

and cauda equina. In adults, intradural 

extramedullary spinal cord tumors constitute 

approximately two-thirds of all spinal cord tumors, 

with meningiomas, neurofibromas, and 

schwannomas being the most common types in this 

location [7, 8].  

Most of the spinal cord meningiomas are situated 

in the thoracic region, particularly in females, as they 

occur about 2.5 times more frequently in women 

than in men, with approximately 75-85% arising in 

females. Overall, spinal meningiomas represent 

around 7.5-12.7% of all meningiomas, occurring less 

frequently than their intracranial counterparts. Most 

of these tumors are located laterally and typically 

emerge from arachnoid cap cells within the dural 

root sleeve [6]. MRI serves as the imaging modality of 

choice due to its ability to often delineate the 

characteristic dural origin of meningiomas. These 

tumors typically appear isointense or hy-pointense 

to gray matter on T1 and isointense or hyperintense 

on T2. Radiographically, intraspinal meningiomas 

display avid homogeneous enhancement with 

contrast. Additionally, enhancement of the adjacent 

dura, known as the dural tail, is a characteristic 

feature of meningiomas [10]. Clin-ically, intraspinal 

meningiomas may present with varying symptoms 

depending on their location along the spinal axis. 

Meningiomas located in the craniovertebral junction 

and high cervical re-gion often present with 

myelopathic features and suboccipital pain. They 

may also cause atrophy of intrinsic hand muscles. 

Generally, spinal tumors may lead to a dull ache and 

radicular symp-toms if a nerve root is involved. 

Bowel and bladder involvement may manifest as a 

late symptom [13]. Microdissection and resection 

remain the gold standard for treating spinal 

meningiomas [9, 14-17].  

Cervical meningiomas can pose surgical 

challenges, especially when they are situated an-

terior to the spinal cord, unlike thoracic 

meningiomas, which tend to favor more posterior 

and lat-eral locations [18]. Occasionally, a spinal 

meningioma may present as a dumbbell tumor 

resem-bling a nerve sheath tumor. Resection of this 

type of tumor might involve sacrificing the affected 

nerve root with minimal neurological consequences 

[6, 19]. The exceedingly rare intramedullary 

meningioma has been treated using surgical 

cordectomy as the operative technique [20]. 

Although uncommon, meningiomas have been 

described in the lumbosacral spine [21-25]. Multiple 

spinal meningiomas are relatively rare, especially 

without an association with NF2 [26, 27]. Treatment 

options for multiple spinal meningiomas must 

consider their locations, symptoms, and the pa-

tient's premorbid condition.  

Symptomatic meningiomas causing significant 

myelopathic or radiculopathic features should be 

treated rather than managed conservatively. Post-

surgical com-plications such as CSF leak, wound 

infection, and bladder/bowel dysfunction may occur 

[4, 9, 12]. Surgery remains the primary treatment for 

symptomatic multiple spinal meningiomas, though 

ra-diation therapy may be considered as well [28]. 

Adjunctive radiation therapy is primarily consid-ered 

in cases of subtotal resection of recurrent 

meningiomas or when the risk of surgery is high due 

to patient comorbidities or tumor location. 

The Department of Neurosurgery at Sheri-

Kashmir Institute of Medical Sciences (SKIMS) has 

been managing spinal cord and spinal column 

tumors since 1982. It is a well-equipped and state-of-

the-art center for spinal cord tumor management. 

 

MATERIALS AND METHODS 

This study was conducted in our hospital. It 

encompassed both prospective and retrospective 

anal-yses, spanning approximately 10 years from 
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August 2009 to July 2017 retrospectively, and August 

2017 to July 2019 prospectively. The study involved 

patients diagnosed with spinal meningioma. Patients 

underwent comprehensive evaluations 

encompassing history-taking, clinical examina-tions, 

biochemical assessments, and radiological studies.  

The patient history collection comprised details 

such as age, gender, presenting symptoms (pain, 

numbness, swelling, bowel and urinary dysfunction, 

leg weakness), symptom duration, any associated 

comorbidities or prior malignan-cies, and past 

surgical history. Clinical examinations were 

conducted, including general physical examinations, 

systemic assessments (chest, cardiovascular system, 

abdomen), and detailed neuro-logical examinations, 

in addition to local assessments. Biochemical and 

hematological investiga-tions followed these 

examinations. Subsequently, radiological 

assessments were performed, in-volving plain X-rays 

of the spine and CT scans that revealed features such 

as calcification in cer-tain patients.  

MRI scans were then conducted, demonstrating 

characteristic features indicative of spinal 

meningiomas. Surgical interventions primarily 

consisted of laminectomy coupled with total or 

subtotal tumor resection via a posterior approach. 

Postoperative complications, including CSF leaks and 

wound infections, were monitored. The duration of 

hospitalization was calculated from the surgery date 

to the discharge date. Patients were regularly 

followed up as outpatients to moni-tor for 

recurrence or metastasis. For patients exhibiting 

recurrence, reoperation or radiation thera-py was 

employed based on the disease status (locally 

recurrent or metastatic). The Department of 

Neurosurgery at SKIMS has been actively involved in 

surgically managing all types of spinal tu-mors, 

receiving collaborative support from other affiliated 

departments. 

 

RESULTS  

The mean age of the patients was 44 years, with the 

youngest patient being 16 years old and the eldest 

70 years old. The largest proportion of patients 

(40.90%) fell within the 41-50 age group, followed by 

22.72% in the 51-60 age bracket (Table 1). Among the 

22 patients, 15 (68.18%) were females and 7 (31.81%) 

were males, resulting in a female-to-male ratio of 

2.1:1 (Table 2). The most prevalent symptom 

reported was pain, observed in 17 patients (77%), 

followed by weakness in 14 patients (63%), and 

bladder dysfunction in 6 patients (27%) (Table 3). 

Normal muscle pow-er (grade V) was present in 9 

patients (41%), while decreased power (grade III/IV) 

was noted in 13 patients (59%) (Table 4). Regarding 

tumor location, 15 patients (68%) had thoracic 

tumors, 4 (18%) had cervicothoracic tumors, 2 (9%) 

had thoracolumbar tumors, and 1 (4.54%) had a 

cervi-cal tumor (Table 5). The posterior approach was 

employed in the surgical management of 91% of 

patients, whereas an anterior approach was used in 

only 2 patients (Table 6). In terms of tumor size, 

22.72% of patients had tumors smaller than 2 cm, 

while 77.27% had tumors larger than 2 cm. The 

tumor sizes ranged from 1 to 4 cm, with a mean 

greatest diameter of 2.9 cm (Table 7).  

 
Table 1. Age distribution of study population 
 

Age(years)  N  % 

0-9  

0 

 0 

10-18  2  9.09 

19-30  1  4.54 

31-40  3  13.63 

41-50  9  40.90 

51-60  5  22.72 

61-70  1  4.54 

71-80  1  4.54 

Total  22  100 

Mean  44 Years. 

Range  16-70 Years. 

 
Table 2. Gender Distribution 
 

Gender N % 

Male 7 31.81 

Female 15 68.18 

 
Table 3. Clinical Features 
 

Symptoms N % 

Pain 17 77.27 
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Weakness of 

legs 

14 63.63 

Swelling 3 13.63 

Bowel 

dysfunction 

6 27.27 

Bladder 

symptoms 

4 18.18 

 Mean 

duration of 

symptoms 

 20 months 

 

Table 4. Neurological Muscle Power (Grade) 
 

Neurological grade N % 

Grade III/IV 13 59 

Grade V 9 41 

 

Table 5. Location of tumors 
 

Site/ Location N % 

Cervical 01 4.54 

Cervicothoracic 04 18.18 

Thoracic 15 68.18 

Thoraco-lumbar 02 09 

 

Table 6. Surgical approach to tumor 
 

Type of Approach  N  % 

 Anterior  2  9 

 Posterior  20  91 

 

Table 7. Size of tumour (cm) 
 

Tumor size  N  % 

Number of Patients 

having size of Tumor 

< 2 cm 

 5  22.72 

Number of Patients 

having size > 2 cm 

 17  77.27 

 Range of tumor size 1-4 cm 

Mean greatest 

diameter 

2.9 cm 

 
Table 8. Postoperative complications 
 

Complications Number of 

Patients (N) 

% 

CSF leak 01 4.54 

Wound infection 01 4.54 

Total patients having 

complication 

02 9 

Total patients without 

complication 

 20 91 

 
Table 9. Duration of hospital stay 
 

Duration of 

hospital stay 

No. of 

patients 

Percentage 

0-5 days 3 13.63 

5-10 days 8 36.36 

10-15 days 5 22.72 

15-20 days 4 18.18 

20-25 days 1 4.54 

25-30 days 0 0 

30-35 days 0 0 

35-40 days 1 4.54 

 Total=22 100 

 
Table 10. Local recurrence 
 

  N  %  

Recurrence  02  9 

No Recurrence  20  91 

 
Table 11. Adjuvant therapy 
 

Adjuvant therapy N % 

Given 1 5 

Not Given 21 95 
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Post-operatively, 2 out of 22 patients experienced 

complications, resulting in an overall complication 

rate of 9.09%. These complications included CSF leak 

in 4.54% of patients and wound infection in 4.54%. 

The majority, 91% of patients, did not experience any 

postoperative complications (Table 8). Regarding 

hospital stays, 13.63% of patients stayed for 0-5 days, 

36.36% stayed for 5-10 days, 22.72% stayed for 10-15 

days, 18.18% stayed for 15-20 days, 4.54% stayed for 

20-25 days, and 4.54% stayed for 35-40 days.  

The range of hospitalization duration varied from 

5 to 40 days, with a mean duration of 11 days, as 

depicted in Table 9. Local recurrence of the disease 

was observed in 2 patients (9%) among the 22 after 

a period of 5 years post-surgery within a 7-year 

follow-up period (Table 10). Adjuvant radiotherapy 

was administered to 1 patient (4.54%) out of the 22 

as part of the treatment regimen (Table 11). 

 

DISCUSSION 

Age of presentation  

Spinal meningiomas are slow-growing tumors. Most 

cases are observed in the 4th to 5th decade of life. In 

our study, the mean age of presentation was 44 

years. The youngest patient was 16 years old, while 

the eldest was 70 years old. Most patients fell within 

the 40-50 age group. Levy WJ et al. [4], in their study 

published in 1982, described a mean age of 53 years. 

Iacob et al. [5], in a study published in 2014, found a 

mean age of 54 years. 

 

Gender prevalence 

In our study of spinal meningiomas, out of 22 

patients, 7 were males and 15 were females, result-

ing in a female-to-male ratio of 2:1. Several 

investigators have reported a higher prevalence of 

women in their series [3, 4, 29, 30, 31]. Gezen F et al. 

[9] found a female-to-male ratio of 3:1 in their study. 

Namer IJ et al., in their 1987 study, observed 29 

patients with 22 females and 7 males, indicating an 

approximate F:M ratio of 3:1 [29]. Roux FX et al. 

reported 54 patients, including 43 females and 11 

males, with an F:M ratio of 3.9:1. It has been 

suggested that spinal meningiomas occur more 

frequently in fertile women due to a possible 

dependency of these tumors on sex ster-oid 

hormones [5, 31]. 

 

Symptoms 

In our study, pain or low back ache was the 

predominant symptom, present in 17 cases 

(77.27%). This aligns with other studies that also 

describe pain or low back ache as the most common 

symp-tom [3-5, 9, 29, 32]. Other symptoms identified 

included weakness and/or numbness in the legs 

(63.63%), swelling (13.63%), bowel dysfunction 

(27.27%), and bladder symptoms (18.18%). Namer IJ 

et al., in their 1987 study, reported that pain was the 

presenting symptom in all patients [29]. Calogero JA, 

in a study published in 1972, similarly described pain 

as the most frequent pre-senting symptom [33]. 

 

Duration of symptoms  

In Spinal meningioma, the mean duration of 

symptoms from onset to presentation is typically 

long. In our study, the mean duration between 

symptom onset and presentation was 20 months. 

Levy WJ et al. described a mean duration of 

symptoms of 23 months in their study [4]. Riad et al. 

reported a clinical symptom formation range 

between 12 to 24 months, with an average complaint 

period of 13.7 months [34]. 

 

Surgical treatment and approaches  

Microdissection and resection of spinal 

meningiomas remain the gold standard for 

treatment. The steps involved in the resection of a 

dorsal meningioma are depicted in Figure 1. The 

primary and most effective treatment method is 

laminectomy with complete excision of the tumor. In 

our study, the predominant surgical procedure 

utilized was tumor resection via a posterior 

approach. Among 22 patients, 20 (91%) underwent 

complete excision of the tumor, while only 2 (9%) had 

subtotal excision. The rate of total tumor resection 

reported by various studies differs: Levy et al. [4] 

reported 82%, Roux et al. [3] reported 92.6%, and 

Solero et al. [5] reported 97%. Certain tech-nical 

difficulties in tumor resection, particularly due to 

ventral location in relation to the cord, were 

encountered. However, even in these challenging 

cases, tumor resection can be performed with 

meticulous microsurgical techniques. Recent 

advancements in neuroradiological and neuro-

surgical techniques have significantly improved the 

outcomes of surgical treatment for spinal tu-mors. 

Postoperative results varied based on factors such as 

preoperative neurological status, tumor nature and 

location, and the type of surgical resection. Some 

authors suggested that epidural men-ingiomas [4] 
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and those situated close to a radicomedullary artery 

posed surgical challenges. There was a belief that 

spinal meningiomas with epidural extension 

exhibited a more rapid clinical course and were more 

invasive [4]. However, others argued that these 

lesions did not represent a unique subgroup and 

exhibited an indolent course [3, 5]. Roux et al. [3] 

cautioned against total re-section of spinal 

meningiomas near a radicomedullary artery that 

feeds the anterior spinal artery, citing it as a risky 

procedure. They advocated for the use of spinal 

angiography in all such cases. 

 

 
 

Figure 1. Intraoperative photographs showing the 

dorsal meningioma (a) after dura opening, (b) 

following complete resection including the dural 

attachment and (c) after tumor removal the ven-tral 

displacement of the spinal cord. 

 

Tumor size and location 

Spinal meningiomas are most observed in the 

thoracic region. In our study, the tumor was in the 

thoracic region in 15 patients (68.18%), 

cervicothoracic in 4 (18.18%), thoracolumbar in 2 

(9%), and cervical in 1 (4.54%) of the patients. These 

findings are consistent with studies published in the 

literature [9, 29, 34, 35]. An example of a contrast MRI 

sagittal section showing a meningioma (arrow) at the 

T12-L1 level is presented in Figure 2. Namer IJ et al. 

reported 29 cases of spinal meningiomas, with 19 

lesions in the thoracic regions and 10 in the cervical 

region [29]. Gezen F et al. reported that 55% of 

tumors were in the thoracic region [9]. The incidence 

of thoracic location was reported by Levy et al. as 

75% [4], and by Roux et al. as 79.5% [3]. 

In our study, the size of the tumor ranged from 1 

to 4 cm, with a mean greatest diameter of 2.9 cm. 

The tumor size was greater than 2 cm in 17 patients 

(77.27%) and less than 2 cm in 5 patients (22.72%). 

Namer IJ et al. noted that the size of the excised 

tumors varied between 1 x 1 cm and 4.5 x 1.5 cm [29]. 

An example of a T1-weighted axial contrast MRI scan 

displaying the ventro-lateral displacement of the 

spinal cord (arrow) due to tumor compression is 

depicted in Figure 3. 

 

 

 

Figure 2. Contrast MRI sagittal section showing 

meningioma (arrow) at T12-L1 level. 

 

 
 

Figure 3. T1-weighted axial contrast MRI scan 

showing the ventro-lateral displacement of the 

spinal cord (arrow) due to tumor compression. 
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Postoperative complications 

n our study, among 22 patients, only two (9.09%) 

experienced postoperative complications, which 

included one patient with a CSF leak and another 

with a wound infection. Gezen F et al. [9] ob-served 

postoperative complications in three patients, 

including one with cerebrospinal fluid leak-age and 

two with wound infections. Namer IJ et al. [29] 

reported postoperative complications in seven 

patients, with two patients (7%) experiencing wound 

infections, one patient (4%) with pul-monary 

infection, one patient (4%) with urinary infection, one 

patient (4%) with hematemesis, and one patient (4%) 

with thrombophlebitis. Unfortunately, one patient 

died on the 11th postoper-ative day. Gottfried ON et 

al. noted a low incidence of CSF leakage ranging from 

0% to 4% [14]. 

 

Duration of hospital stay  

In our study, the mean duration of postoperative 

hospital stay was 11 days. This duration was cal-

culated from the day of surgery to the day of 

discharge. Patients who experienced postoperative 

complications tended to have longer hospital stays. 

The range of hospital stay duration varied from 5 

days to 40 days. 

 

Recurrence  

In most series, the recurrence of spinal meningiomas 

is rare, with rates typically ranging from 1.3 to 6.4% 

[3-5, 9, 36, 37, 39]. Ketter et al. [37] reported that 

spinal meningiomas lack the genetic abnormalities 

found in recurrent intracranial meningiomas, 

indicating a more indolent nature for these tumors. 

The slow growth of spinal meningiomas and their 

occurrence in patients at an ad-vanced age 

contribute to the low recurrence rates [36]. In our 

study, only 2 out of 22 patients (9%) were observed 

to have experienced recurrence. The patient who 

underwent subtotal resection ex-perienced 

recurrence after 5 years, while the tumor that was 

completely resected recurred after 7 years. Long-

term studies on spinal meningiomas, especially 

regarding late recurrences, are lim-ited. Levy et al. 

reported a late recurrence rate of 4% [4], while 

Solero et al. reported it as 1.3% [5]. Mirimanoff et al. 

[30] provided insight into recurrence-free rates after 

surgery. After total re-section, the rates were 

reported as 93%, 80%, and 68% at 5, 10, and 15 years, 

respectively. In con-trast, after subtotal resection, the 

progression-free rates were significantly lower at 

63%, 45%, and 9% during the same periods. 

 

Adjuvant therapy 

While the preferred treatment for spinal 

meningioma is the complete removal of the tumor 

through microsurgery, Mirimanoff et al. [30] 

suggested considering radiotherapy as an additional 

treatment following subtotal excision. Radiotherapy 

can effectively manage unexcised or recur-rent 

meningiomas. However, the role of radiotherapy in 

treating spinal meningioma remains con-troversial 

due to the disease's slow progression and the 

potential harm caused by radiation. Gezen et al [9] 

reported no recurrence in two patients who 

underwent radiotherapy for recurrent spinal 

meningioma. Roux et al [3] also conducted 

radiosurgery in two patients with recurrences, and 

both patients remained stable during a follow-up 

examination after 5 years. The authors recommend 

radiotherapy in specific scenarios: early recurrence 

post-total or subtotal resection, situations where 

complete resection isn't feasible due to tumor 

location or the patient's medical condition, and 

instances where there's a high surgical risk. If early 

recurrence occurs, reoperation should pre-cede 

radiotherapy. In our study, adjuvant therapy in the 

form of radiotherapy was administered to one 

patient who experienced lesion recurrence after 5 

years. 

 

CONCLUSIONS 

This study illustrates that spinal meningioma is a 

slow-growing tumor typically manifesting be-tween 

the fourth and fifth decades of life, with a female-to-

male ratio of 2:1. Pain stands out as the most 

common symptom during presentation. Radiological 

investigations such as CT scans and MRI play a crucial 

role in providing a presumptive diagnosis of spinal 

meningioma, later con-firmed by histopathological 

examination. Surgery remains the primary 

treatment, albeit it may be complicated by 

postoperative issues like wound infection, CSF leak, 

or bowel/bladder dysfunc-tion. In cases of 

recurrence or advanced disease, adjuvant therapy in 

the form of radiotherapy can be considered for 

palliative purposes. 

 

 

 



 76 Aizul Khursheed, Mohsin Fayaz, Mubashir Gani et al. 

DECLARATIONS 
Ethics approval and consent to participate: The study was 

assessed by the Institutional ethics committee of SKIMS and 

was considered exempt from review in accordance with the 

observa-tional study that was done. A written consent to 

participate in study was taken form the patient or guardian in 

case of minor. 

 

Availability of data and material: N/A. 

Competing interests: The authors declare that they have no 

competing interests. 

Funding: No funding was obtained for this study. 

 

ACKNOWLEDGEMENTS 

We really thank Dr. Aaliya Fayaz for her typographical 

assistance. 

 

 

REFERENCES 
1.  Mawrin C, Perry A. Pathological classification and 

molecular genetics of meningiomas. J Neurooncol. 

2010;99:379-91. 

2. McLendon RE, Rosenblum MK, Biggner DD. Russell and 

Rubinstein’s Pathology of Tu-mors of the Nervous 

System. 2006. 

3. Roux FX, Nataf F, Pinaudeau M, Borne G, Devaux B, 

Meder JF. Intraspinal meningiomas: review of 54 cases 

with discussion of poor prognosis factors and modern 

therapeutic man-agement. Surg Neurol. 1996; 46: 458-

63. 

4. Levy WJ Jr, Bay J , Dohn D. Spinal cord meningioma. J 

Neurosurg. 1982;57:804-812. 

5. Iacob G. Spinal Meningiomas: Personal experience and 

review of literature. Romanian Neurosurgery. 

2014;21(2):146–160. 

6. Solero CL , Fornari M , Giombini S , Lasio G , Oliveri G, 

Cimino C . Spinal meningiomas: review of 174 operated 

cases. . 1989;25:153-160. 

7. Winn HR. Youmans Neurological Surgery Elsevier Health 

Sciences. 2011. 

8. Bucci MN, McGillicuddy JE, Taren JA, Hoff JT. Management 

of anteriorly located C1-C2 neurofibromata. Surg Neurol 

1990;33:15-18. 

9. Hu HP, Haung QL. Signal intensity correlation of MRI with 

pathological findings in spinal neurinomas. 

Neuroradiology 1992;34:98-102. 

10. Gezen F, Kahraman S, Canakci Z , Bedük;. A Review of 36 

cases of spinal cord meningio-ma.;. Spine (Phila Pa 1976). 

2009;25:727-731. 

11. Weber DC , Lovblad KO, Rogers L. New pathology 

classification, imagery techniques and prospective trials 

for meningiomas: the future looks bright. Curr Opin 

Neurol 2010;23:563-570. 

12. Quekel LG , Versteege CW. The “dural tail sign” in MRI of 

spinal meningiomas.;. J Com-put Assist Tomogr 

1995;19:890-892. 

13. Klekamp J , Samii M. Surgical results for spinal 

meningiomas. Surg Neurol. 1999;52:552-562. 

14. Stein BM, Leeds NE, Taveras JM, Pool JL . Meningiomas of 

the Foramen Magnum. J Neu-rosurg 1963;20:740-751. 

15. Gottfried ON, Gulf W, Quinones-Hinojosa A, Kan P, 

Schmidt MH; Spinal meningiomas: surgical management 

and outcome. Neurosurg Focus 2003; 14: e2.  

16. Dodd RL , Ryu MR, Kamnerdsupaphon P, Gibbs IC, Chang 

SD Jr, Adler JR Jr. CyberKnife radiosurgery for benign 

intradural extramedullary spinal tumors. Neurosurgery 

2006;58:674-685. 

17. Gerszten PC, Ozhasoglu C, Burton SA, Vogel WJ, Atkins BA. 

Kalnicki S, Welch WC. CyberKnife frameless single-

fraction stereotactic radiosurgery for benign tumors of 

the spine. Neurosurg Focus. 2003;14:e16. 

18. Gerszten PC, Burton SA,Ozhasglu C, McCue KJ, Quinn AE. 

Radiosurgery for benign in-tradural spinal tumors. 

Neurosurgery. 2008;62:887-895. 

19. Payer M. The anterior approach to anterior cervical 

meningiomas: review illustrated by a case. Acta 

Neurochir (Wien). 2005;147:555-560. 

20. Kim MS, Eun JP, Park JS. A dumbbell-shaped meningioma 

mimicking a schwannoma in the thoracic spine. J Korean 

Neurosurg Soc. 2011;50:264-267. 

21. Raza SM, Anderson WS, Eberhart CG, Wolinsky JP, 

Gokaslan ZL. The application of sur-gical cordectomy in 

the management of an intramedullaryextramedullary 

atypical menin-gioma: case report and literature review. 

J Spinal Disord Tech 2005;18: 449-454. 

22. Teo M , Zrinzo L , King A , Aspoas AR, David KM. Giant 

extradural sacral meningio-ma.;Acta Neurochir (Wien). 

2010;152:485-488. 

23. Rutherford SA, Linton KM, Durnian JM, Cowie RA. Epidural 

meningioma of the sacral canal. Case report. J Neurosurg 

Spine. 2006;4:71-74. 

24. Lista-Martínez O, Santín-Amo JM, Facal-Varela S, Rossi-

Mautone E, Rivas Lopez LA, Amaro-Cendon S. Multifocal 

clear cell meningioma in the sacral and lumbar spine. 

Case report and literature review. Neurocir Astur. 

2012;23:259-263. 

25. Bhadra AK , Casey AT, Saifuddin A, Briggs TW . Primary 

atypical sacral meningioma--not always benign. Skeletal 

Radiol. 2007;36:S91-94. 

26. Tolias C, Beale DJ, Sakas DE. Giant lumbar meningioma: a 

common tumor in an unusual location. Neuroradiology 

1997;39:276-277. 

27. Petit H, Jomin M, Jeulin-Gaillard B, Warot P. Multiple “non-

associated” spinal meningi-omas. Lille Med. 1980;25:346-

349. 

28. Tsuji N, Nishiura I , Koyama T. Extradural multiple spinal 

meningioma. Literature review a case report. 

Neurochirurgia (Stuttg). 1986;29:124-127. 

29. Lloyd SK, Evans DJ. Neurofibromatosis type 2 (NF2): 

diagnosis and management. Handb Clin Neurol 

2013;115:957-967. 

30. Namer IJ, Pamir MN, Benli K, Saglam S, Erbengi A. Spinal 

meningiomas. Neurochirurgie 1987;30:11–15. 



 77 Spinal meningiomas: clinic-demographic profile and management 

31. Mirimanoff RO, Dosretz DE, Lingood RM, Ojemann RG, 

Martuza RL. Meningioma: Analysis of recurrence and 

progression following neurosurgical resection. J 

Neurosurg. 1985;62:18-24. 

32. Nelson JS, Parisi JE, Schochet SS. Principles and practice 

of neuropathology. Non-GlialTumors StLouis,MO:Mosby-

YearBook, Inc. 1993:203–213. 

33. Rothman RH, Simeone FA, Weinstein JN, McLain RF. 

Tumors of the Spine. Philadelphia: WB Saunders Co. 

1992;3rd ed:1299–1300.  

34. Calogero JA, Moossy J. Extradural spinal meningiomas. J 

Neurosurg. 1972;37:442-7. 

35. Riad H, Knafo S, Segnarbieux F, Lonjon N. Spinal 

meningioma: Surgical outcome and lit-eratüre review. 

Neurochirurgie. 2013;59:30-34. 

36. Davis RA, Washburn PL. Spinal cord meningiomas. Surg 

Cv necol Obst. 1970;131:15- 21  

37. King AT, Sharr MM, Gullan RW . Spinal meningiomas: a 

20-year review Br J Neurosurg. 1998;12:521-526. 

38. Ketter R, Henn W, Niedermayer I . Predictive value of 

progression-associated chromoso-mal aberrations for 

the prognosis of meningiomas: a retrospective study of 

198 cases. J Neurosurg 2001;95:601-607. 

39. Umana GE, Scalia G, Vats A, Pompili G, Barone F, Passanisi 

M, Graziano F, Maugeri R, Tranchina MG, Cosentino S, 

Ippolito M. Primary extracranial meningiomas of the 

head and neck. Life. 2021 Sep 9;11(9):942. 

40. Umana GE, Passanisi M, Chaurasia B, Scalia G. Incidental 

craniovertebral junction schwannoma: Surgical or 

radiosurgical management?. Clinical Case Reports. 2023 

Jun;11(6):e7616. 

 

 


