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INTRODUCTION

Meningiomas represent the 2nd most common tumors 
following Schwannoma and accounts for about 25-46% of  
all spinal canal tumors.1 Spinal Meningiomas presumably 
arise from meningothelial arachnoid cluster cells and 
therefore are located at the exit zone of  the nerve roots 
or, the entry zones of  arteries into the spinal canal. Those 
origins account for the tendency of  the tumors toward 
lateral or anterolateral location.2 Though, uncommonly 
they are also found in the posterior to the spinal cord and 
they may occur at any level along the spinal axis but about 
80% are thoracic.3,4 Meningiomas arise in any age group, 
but the majority of  them occur in individuals between 
the fifth and seventh decades of  life. Early diagnosis and 
surgery produce excellent results in general. The purpose 
of  this study is to share our experience regarding clinical 

outcomes of  75 cases with Intradural Extramedullary 
(IDEM) meningiomas, which were operated in last 21 years.

MATERIALS AND METHODS

This study includes 75 cases of  IDEM meningiomas 
operated consecutively at Bangur Institute of  Neurology 
& N.R.S. Medical College, Kolkata in last 21years(1996 – 
2017). These tumors with respect to their location, clinical 
features at the time of  admission and discharge (assessed 
according Nurick’s Grading)5 and operative outcome has 
been analyzed with a mean duration of  follow-up of  1year 
after surgery. No cases other than IDEM location were 
included in this study. 19 patients were not available at 1year 
after operation for assessment as they lost from follow 
up. As almost all patients presented with some difficulty 
on walking at the time of  diagnosis, Nurick’s grading was 
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selected for their clinical assessment in this study.All the 
patients were evaluated with MRI (Plain & contrast study) 
before taking operative interventions.

RESULTS

Fifty four females and 21 males’ patients were included 
in this study. Peak incidence of  the disease was found to 
be in 3rd and 4th decade and majority of  them presented 
with weakness of  both lower limbs (78%) followed by 
sensory changes (63.4%). Majority of  the tumors were 
found in the thoracic spine and laterally placed. The patient 
demographics regarding age, gender, symptomatology, 
clinical findings, Nurick’s grading, surgical outcome etc. 
are depicted in Tables 1-9.

Among total 75 patients, 13 females and 6 males were lost 
at 1 year follow up.

Surgical strategy
• Posterior/Posterolateral Tumors

• Laminectomy
• Total removal
• Scrapping or removal of  inner dural layer
• Coagulation of  dural attachments

• Anterior/Anterolateral Tumors
• Exrended laminectomy
• Total removal if  possible
• Near total removal followed by coagulation of  

residual tumor matrix.

DISCUSSION

Spinal meningiomas may arise in any age group but have 
a peak incidence between the age of  40 and 70 years. 
Symptoms develop below 30 years of  ages only 10% of  
cases, and tumor infrequently occurs under the age of  
156. In our series the peak incidence was found between 
31 – 50 years.

The Cleveland clinic study showed 83% of  meningiomas 
were in thoracic region and in fair sexes, whereas men 
had nearly equal frequency of  cervical (41%) and thoracic 
(47%) lesions. The reason for this predilection for the 
thoracic spine in women is unknown.4 Several lines of  
evidence suggest that, the growth rate of  meningiomas 
may be affected by female sex hormones.1,7,8 There is a 
two fold increase in the incidence in women as compared 
to men.2 In many series, approximately 80% of  cases 
occur in women.4,6 The recent series, the female to male 
ratios in patients with spinal meningioma ranged from 
3 and 4.2 to 1, and the ages of  the people affected 
ranged mostly from 40 to 70 years.1,8,9,10 The size or 
symptomatology of  meningiomas frequently increases 
transiently in during pregnancy.11,12 Furthermore, there 
is a two to four fold increase in the rate of  meningiomas 
seen in women with breast cancer as compared with 
age-matched control subjects.13 We didn’t have such 
experience regarding the hormonal influence over the 
tumor but, the females were affected more than men 
also observed in the present series and female- to-male 
ratio is 3:1.4 (Table 2).

Most of  the patients presented between 6months and 
1 year (Table 3) and paraparesis was the most common 
symptom (78%), followed by sensory symptoms (63.4%).
Paraparesis was noted as predominant symptom by Sang 
Hoon Yoon in his series in 2007.14  Though, pain is the most 

Table 1: Age distribution (N=75)
Age distribution Number of patients
11 – 20 yrs 07 (9.33%)
21 – 30 yrs 10 (13.33%)
31 – 40 yrs 22 (29.33%)
41 – 50 yrs 21 (28%)
51 – 60 yrs 09 (12%)
61 – 70 yrs 06/05

Table 2: Sex distribution (N=75)
Male Female
24 (32%) 51 (68%)

M:F=1.4:3

Table 3: Duration of symptoms (N=75)
Duration of symptom Number of patients
0 – 1 month 04 (4.8%)
1 – 3 months 09 (12.1%)
3 – 6 months 11 (14.6%)
6 months – 1 yr 40 (53.6%)
1 yr – 2 yrs 07 (9.7%)
More than 2 yrs. 04 (4.8%)

Table 4: Clinical features (N=75)
Localized pain 38 (51.2%)
Radiculopathy 18 (19.5%)
Parasthesia 26 (34.1%)
Sensory changes 48 (63.4%)
Paraparesis 59 (78%)
Paraplegia 04 (4.8%)
Quadriparesis 10 (13.3%)
Bladder involvement 18 (24.3%)
Respiratory distress 02 (2.4%)

Table 5: Nuriick’s grade [Pre-op] ( N=75)
Grade 1 Normal walk 05 (6.66%)
Grade 2 Slight difficulty on walking 16 (21.33%)
Grade 3 Limitation of normal work 34 (45.33%)
Grade 4 Cannot walk without help 15 (20%)
Grade 5 Bed ridden/Wheel chair 05 (6.66%)
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common symptom in other series,1,4,8,9 pain was present in 
51.2% cases in the present series.

Most meningiomas attach to the insertion of  the dentate 
ligament and they may extend ventrally or dorsally.6 In 
present series, 62 patients out of  75, attachments of  the 
tumors were lateral to the cord and the thoracic region 
was affected mostly (Table 6) corroborating with other 
studies.3,4,15

Ninety percentof  spinal meningiomas are purely intradural 
in location, the remaining 10% may have both intradural 
and extradural components, or may be completely 
extradural.4,6 Extraduralmeningiomas are considered more 
biologically aggressive than those in the intradural location 
and more common in men.4,16 Very rarely meningiomas 
may be in the intramedullary compartment.17 Spinal 
meningiomas are usually solitary, although multiplicity 
is observed occasionally, particularly in patients with 
vonReclinghausen’s disease. The overall incidence of  
multiplicity is 1-2%.2

We purposefully exclude the extradural or intramedullary 
meningiomas from this study as they are very small in 
numbers and alsowe didn’t get any multiplelesions in any 
of  our patients.

Spinal meningiomas may occur simultaneously or, in 
association with intracranial meningiomas.18 Cushing 
and Eisenhardt19 found the ratio of  spinal to intracranial 
meningiomas being 1:16, but in India the comparative 

incidence seems to be higher (1:4).20 We didn’t get such 
cases in present study.

Plain x-rays are usually uninformative in the evaluation 
of  patients with completely IDEM lesions, however 
occasionally calcification within the meningiomascan be 
seen in the plain x-rays.2,21 MRI with or, without contrasts 
the imaging study of  choice and is frequently sufficient 
for diagnosis and future surgical planning for any IDEM 
tumors in present days.22,23 All of  our cases were evaluated 
with MRI. In MRI, meningiomas are usually having 
broad dural base, iso-intense or, slightly hypo-intense 
in T1-weighted image and iso-intense in T2-weighted 
image with homogenous contrast enhancement. The 
dural enhancement (dural tail) is an important finding. 
(Figures 1-6).

At the time of  operation, every attempt was made to 
preserve the arachnoid to minimize the risk of  spinal 
herniation and preferably to stay in extra-arachnoid 
plane during tumor resection as meningiomas are exra-
arachnoidal mass. Small tumors were removed in toto after 
separation of  arachnoid and other important surrounding 
structures. Otherwise a piecemeal removal was preferable.
In case of  anterior or antero-lateral tumors, the dentate 
ligaments can be used as a tag for rotation of  the cord 
to expose the tumor. For these tumors CUSA (Cavitron 
Ultrasonic Surgical Aspirator) is an important tool as 
it creates rapid debulking without displacing neural or 
tumor tissue. Dural attachments were coagulated in all 
the patients. Complete tumor removal was achieved in 
more than 90% of  the patients (Table 7).The rate of  total 
removal of  the tumor was reported to be 82% by Levy 
et al.4 92.6% by Roux et al.8 and 97% by Solero et al.1 

Complete removal of  attached dura is usually followed by 
no recurrence, but usually it is adequate to remove only 
the inner leaf  of  the dura in the region of  meningioma 
insertion.3 In some cases, particularly with markedly 
calcified meningiomas, a small amount of  tumor may be 
left and incomplete removal IDEM meningiomasmay 
also have an excellent prognosis, with no recurrence or, 
recurrence delayed by several years. However, epidural 
meningiomas or calcified meningiomas often do not 
have such excellent prognosis.4 Frequently, one or more 
nerve roots may have to be sectioned in order to remove 

Table 6: Distribution of tumors according to MRI (N=75)
Site Position in relation to the cord

Anterior Anterolateral Lateral Posterolateral Posterior Number
Cervical 01 03 03 04 00 11
Cervicodorsal 00 01 04 02 02 09
Dorsal 02 12 11 19 07 51
Dorsolumbar 00 00 00 03 01 04
Number 03 16 18 28 10 75

Table 7: Surgery (N=75)
Total removal 69 (90.24%)
Near total removal 06 (9.76%)
Dural resection 00 (0%)
Coagulation of dural attachment 75 (100%)

Table 8: Complications (N=75)
Morbidity 10 13.33%

Wound infection 06 08%
UTI 09 12%
RTI 06 08%
CSF leakage 04 5.33%

Mortality NIL 0%
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the tumor with minimal manipulation of  the spinal cord. 
Usually it is safe to section both anterior and posterior 
nerve roots from C2 to C4 as well as within the thoracic 
region below T1.24 Freidberg SR25 commented in his article, 

`total resection of  a spinal canal meningioma usually is 
not difficult, but if  the tumor is ventral to the cord and 
calcified, surgery becomes hazardous and may damage the 
cord’.Similar experience was noted in the present study.

Figure 3: High cervical meningioma T1

Figure 4: High cervical meningiomas T2

Figure 5: High cervical meningioma (contrast)

Figure 6: Post operative image of the same patient

Figure 1: Dorso-lumbar meningiomas T2 & T1

Figure 2: Per operative view IDEM meningioma
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As majority of  the patients present with walking difficulties, 
we chose the Nurick’s Grading5 for clinical assessment 
of  our patients though it was not a common scale for 
assessment of  spinal tumors. Majority of  the patient were 
in the grade 3 followed by grade 2 & 4 pre-operatively. Post 
operatively almost all showed remarkable improvement 
and more than 80% patientsbecame in grade 1 within 
6 weeks of  surgery (Tables 5 and 9). We didn’t get any 
similar study to compare our result in this regard. Stein 
BM and McCormick PC26 mentioned that, the immediate 
results and prognosis in the common IDEM tumors 
including meningioma and nerve sheath tumors have been 
well established; when removed carefully and thoroughly, 
patient should be cured with excellent prognosis. Even in 
patients who have been devastated neurologically by the 
growth of  these tumors before surgical intervention, there 
is some hope – especially in young individuals – that many 
of  the neurosurgical abnormalities may resolve slowly in 
the post-operative period. It may take 18 months to 2 years 
to maximize the resolution of  these neurological deficits 
and some patients have improved progressively beyond 
this time. Patients’ age and duration of  symptoms are also 
important prognostic factors.3,4 Once the paraplegia or 
quadriplegia becomes established, there is a little hope for 
good recovery. Spastic paraplegia has favorable prognosis. 
The power may not improve even after complete removal 
of  the tumor, if  paraplegia has progressed to flaccidity.27 
Similar observation was also noticed in the present study.

Levy WJ Jr et al. and Solero CL et al. noted the morbidity 
rate is usually less than 15%. Complications include 
CSF leak, pseudomeningocele development, wound 
breakdown, meningitis, arachnoiditis, syringomyelia and 
spinal destabilization as well as other routine complications 
of  spinal surgery and general anaesthesia.1,4 Surgical 
complications occurred in the present series in 13.33% of  
patients, among which UTI occurred in maximum number 
of  patients (probably due to prolong indwelling catheter) 
(Table 8). We didn’t encounter any pseudomeningocele 
formation, meningitis, or syringomyelia or spinal destability 
in this study. Two patients had recurrence in 1yr follow 
up. In both have them tumor could not be removed in 
totally and one of  them had partially calcified tumor, who 
didn’t give consent for re-operation and lost from follow 
up after 1 year.

Solero et al. and others1,3,4,28 found no significant difference 
between the recurrences of  spinal tumor treated with radical 
resection of  the dura and recurrences of  those treated with 
tumor removal and coagulation of  the dural attachments.The 
reported recurrence rate for meningiomas that have been 
totally removed is 1.3% at 5 years and 6% at 14 years, and even 
in subtotal resection, recurrence rates of  less than 15% have 
been noted. Excision of  dural margin, in contrast to simply 
cauterizing the margins, is associated with a lower recurrence 
rate (4-8% for dural margin cauterization and 0 – 5.6% for 
dural margin excision).1,4,8 Yoon S.H14 in their 35 years study, 
found no recurrence of  intraspinalmeningiomas once gross 
total resection was achieved, regardless of  the control of  
the dural origin. Two patients (2.6%) in our series showed 
recurrence in 1year follow up. A meningioma with enplaque 
extension is difficult to remove grossly and has increased 
risk of  post operativearachnoidal adhesions with delayed 
neurological deficits.4

CONCLUSION

• IDEM meningiomas in majority, affects females and 
occurs in the thoracic region; mostly arises lateral to 
the cord.

• Nurick’s gradation is a good clinical assessment tool 
for IDEM lesions including meningiomas.

• Microscopic surgical dissection with total removal is 
the goal and gives the best long term result. However, 
unusual and difficult locations present a challenge to 
the neurosurgeons unsurpassed by any other benign 
lesion.

• There is no significant increased recurrence rate for 
simply cauterization of  dural attachments instead of  
dural excision.
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