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ABSTRACT 
 
Background: To review the clinical and histological aspect of IDEM tumors with functional outcome after surgery of all 
radiologically diagnosed cases of IDEM. Methods: 12 cases of IDEM tumors, which had been surgically treated and 
studied in terms of clinical features as pain by VAS, functional score by Nuricks grading, in preoperative and postoperative 
period. The correlation of histopathology and tumor size in terms of clinical features and outcome was done. Results: Most 
common diagnosis was schwannoma (83.3%) and rest 2 patients were meningiomas(16.7%), distribution - 3(25%) dorsal, 
5(41.6%) lumbar, 2(16.6%) cervical, 1(8%) cervico-dorsal and 1(8%) dorso-lumbar and average percentage of the 
intradural space occupied by tumor was 77.02%. Average age was 40 years. Meningioma was common in 55 to 60 yr age 
all female; schwannoma the mean age was 37 year. The most common symptoms were local pain, tingling and numbness, 
motor weakness which were observed in all the cases.   All patients improved postoperatively.  VAS score and Nurick 
grade inproved in all. Conclusion: Most common pathology was schwannoma then meningioma. All the tumors excised 
through the posterior approach. The postoperative recovery was good in all the cases regardless of any condition. 
Therefore, aggressive surgical excision is recommended even for cases with a long duration of symptoms or a severe 
neurologic deficit.  
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INTRODUCTION 
 

Spinal tumors account for about 15% of central 

nervous system neoplasm.[1-3] About two third of 

tumors are extramedulary. Nerve sheath tumors, 

meningiomas, and filum terminale ependymomas 

account for most extramedullary neoplasm.[4-7] Most 

nerve sheath tumors are entirely intradural, but 30% 

extend through the root sleeve as a dumble tumor 

with both intradural and extramedullary 

component.[7] Neurofibromas predominate in NF1, 

schwannomas are more common in NF2.[8] One 

percent nerve sheath tumors are intramedullary and 

are thought to arise from perivascular nerve sheath 

that accompany penetrating spinal cord vessels.[9]  

About 2.5% of of intradural spinal toumos are 

malignant.[10] 

Meningimoas and nerve sheath tumors occur with 

equal frequency in adult they usually arises from the 

arachnoid cap cells embedded in in the dura in root 

sleeve , accounting for there predominantly lateral 

position. Meningiomas may also arise  from   pia   or  
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dural fibroblast, reflecting there probable 

mesodermal origin,[3] 75-85% occur in women and 

about 80% are thoracic.[7] About 40% of spinal canal 

ependymomas arise within the filum terminale, most 

in its proximal intradural potrion. 

In this study we reviewd the clinical and histological 

aspect of IDEM tumors along with their functional 

outcome after surgery of all radiologically diagnosed 

cases of IDEM and there correlation with size. 
 

MATERIALS AND METHODS 
 

The diagnosed cases of IDEM who underwent 

surgery between March 2011 to September 2011 in 

Bangur Institute of Neurosciences, Kolkata, and a 

non randomized prospective study was done. We 

had 12 patients in study group,  

These patients were studied as in patient and out 

patient in bangur institute of neurosciences and each 

patient studied in detail symptomatology according 

to questionnaire , radiological features, surgical 

procedure done, follow up of the patient  and 

outcome and histopathological diagnosis. The 

preoperative duration of symptoms and the 

symptomatic characteristics were examined. 

Preoperative pain was assessed by using a 10-point 

visual analogue scale (VAS). For the assessment of 

the preoperative neurological function, the patient’s 

ambulation ability was graded into 5 levels 

according to the Nurick’s grading system [Table 



 Kumar et al; Surgical Outcome in IDEM Tumors 

Annals of International Medical and Dental Research, Vol (4), Issue (1) Page 4 
 

S
ectio

n
: N

eu
ro

su
rg

ery
 

1].[4] For the evaluation of postoperative recovery, 

functional grading system used.. The location of a 

tumor on the sagittal and axial MRI images and the 

percentage of the tumor that occupied the intradural 

space were investigated to find out any association 

with out come and severity of preoperative 

symptoms and the final surgical outcome. The 

percentage of tumor occupying the intradural space 

was calculated on the axial image showing the 

maximum size as follows [Figure 1]:  {(the 

transverse diameter of the tumor mass + the 

longitudinal diameter of the tumor mass) / (the 

transvers diameter of the intradural space + the 

longitudinal diameter of the intradural space)} × 

100. 
 

 
 

 
Figure 1: This picture shows how to calculate the 

percentage of tumor occupying the intradural space on 

an axial MRI film. It is as follows: {(a + b) / (A + B)} × 

100. A: transverse diameter of the intradural space, B: 

longitudinal diameter of the intradural space, a: 

transverse diameter of the tumor mass, b: longitudinal 

diameter of the tumor mass. 
 

 
Figure 2: Laminectomy has been done dura opened 

and tumar dissected the tumor is bulging out in the 

dural opening. 

 
Figure 3: excised tumor. 

 

 
Figure 4: MRI – T1 WI with contrast dorsal spine 

saggital section (Contrast enhancing lesion anterior to 

cord) 

 

 
Figure 5: MRI- T1WI with contrast dorsal spine axial 

section (lesion is Rt. anterio-lateral to cord) 
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All the patients were operated through posterior 

approach irrespective of site of tumor laminectomy 

then durotomy and excision of tumor one carefully 

with minimal traction, manipulation and those fiber 

embded or involved sacrificed and in postoperative 

period methylprednisolne given in some patient,  and  

incision closure in layers, tissue send for 

histopathology and follow up done in respect of 

tone, power reflexes and Nuricks finctional grading 

at 3mth 6 mth and 1 year. 

 

Table 2: Demographic, clinical and radiological data 
no Age/sex Diagnosis site Duration 

of 

symptoms 

occupancy VAS score Nurics grading Follow 

up 

3 mth 
preop postop preop postop 

1 35/M Schwannoma CD 6YR 80.5% 3 4 3 3 do 

2 55/F meningioma D 4mth 82% 4 1 4 3 do 

3 35/M Schwanoma  C 3 yrs 85% 0 0 4 4 do 

4 32/F Schwannoma L 5 days 60% 10 0 5 2 do 

5 35/F Schwannoma L 6 Yrs 80% 5 1 4 3 do 

6 40/M Schwannoma C 1.5 yrs 74.2% 8 2 3 2 do 

7 29/M Schwannoma D 1 Yr 85% 8 1 5 3 do 

8 60/F Meningioma D 1Yr 85% 6 1 5 4 do 

9 45/M Schwannoma L 15 65% 9 1 5 3 do 

10 35/F Schwannoma L 1Yr 80% 8 1 4 3 do 

11 55F Schwannoma L 3yr  70% 6 2 4 3 do 

12 30/F Schwannoma DL 6 mth 77.6% 7 1 5 4 do 
 

RESULTS  
 

Pathological diagnosis  
There were 10 patients of schwannoma (83.3%) and 

rest 2 patients were meningiomas (16.7%) in study. 

Tumor location  and percentage of the intra dural 

space occupying by tumor: - 

3(25%) dorsal, 5(41.6%) lumbar, 2(16.6%) cervical, 

1(8%) cervico-dorsal and 1(8%) dorso-lumbar and 

average percentage of the intradural space occupied 

by tumor was 77.02%. 
 

Age group 
Average age group was 40 years. The meningioma 

was common in 55 to 60 yr age group two cases 

were in female and rest, for schwannoma the mean 

age was 37 year from this study. 
 

Symptoms  
The mean duration of symptoms was 23.3 months 

(range from 1 to 72 months) and the mean 

postoperative follow-up  period was 1 months  

[Table  2]. The most common symptoms were local 

pain, radicular pain, tingling and numbness, which 

were observed in all the cases. The symptoms tend 

to increase during walking rather than during bed 

rest and sitting. Motor weakness was also observed 

in all patients (100%). All the cases’ symptoms 

improved postoperatively.  the VAS score decreased 

in all the cases from an average  of  6.1 

preoperatively to an average of  1.6 at the follow-up  

of 1 month.  The average Nurick’s grade improved 

from 4.25 preoperatively to 3.0at 1 month follow up. 

One patient who presented with acute onset of 

symptoms of 5 days responded very well and 

improved VAS score and Nuricks grading. 

 

DISCUSSION & CONCLUSION 
 

Previous reports have stated that about 5 females and 

3 males out of 1,000,000 people are affected by 

primary spinal tumors every year and only 2/3 of 

them are IDEM tumors.[5] Due to the rarity of IDEM 

tumors, it is not easy to enroll a large enough study 

population to assess a surgical procedure for treating 

such tumors.  Meningiomas account for 25-46% of 

all primary intraspinal neoplasms and spinal 

meningiomas are only 7.5-12.5% of all meningiomas 

because most meningiomas are found in the brain.[6] 

Spinal meningiomas  are mostly located in the 

thoracic level and they are more common in females, 

which is presumably due to the influence of female 

hormones.[6] In  this  study,  meningiomas were also 

found in the thoracic region of female patients. But 

the incidence was very less Schwannomas have been 

known to grow with displacing nerve fibers laterally 

rather than invading them. Even so, complete 

removal of a schwannoma is only possible when the 

nerve fibers are also excised in the case of their 

involvement within the tumor. Most authors have 

emphasized that the preservation of nerve roots 

compromises achieving complete tumor removal.[8-

10] Yet according to Kim et al.[11] only 23% of the 

complete  excisions of schwannomas with 

functionally important  nerve roots resulted in the 

development of neurological symptoms (not severe 

ones) because the nerve roots involved in the tumors 

had already become dysfunctional. 

In this study, a posterior approach was used in all the 

cases regardless of the location of a tumor in and 

relative to the spinal cord. According to the 

literature, 31% of the tumors are located ventral to 

the spinal cord and Slin’ko and Al-Qashqish claimed 

that an extreme lateral or an anterior approach was 

necessary for the removal of these tumors.[12,13] 

However, extreme lateral approaches require spinal 

fusion due to the removal of the lamina and the facet 

joint, and the anterior approaches are difficult to use 

due to the epidural venous bleeding, the limited field 

of view and the removal of several vertebral bodies.  
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In this current study, a posterior approach was used 

to preserve the bilateral facet joints.  

With regard to the factors that influence the 

prognosis, the longer the preoperative duration of 

symptoms was, the severe the neurological deficiet 

were.[1] In addition, we thought that surgical 

intervention should be recommended for all IDEM 

tumors regardless of the prognostic factors because 

the Nurick’s grade improved postoperatively for all 

the cases in our study except one patient. 

Presumably, the advanced neurological deficits 

could recover because of the slower progress of 

nerve compression, as compared with other 

conditions that present with similar levels of 

neurological deficit, and provided that the nerve 

tissues have time enough to adjust. 

According to el-Mahdy et al.[2] the postoperative  

recurrence rate of IDEM tumors was 16%. 

According to Asazuma et al,[8] the recurrence rate of 

intraspinal neoplasms was 7.2% and 46% of 

recurrenced masses were IDEM spinal tumors which 

recur more commonly than other intraspinal tumors. 

They also reported that the ventral location of a 

tumor, extradural invasion, neurogenic tumors and 

ependymomas were the risk factors for recurrence. 

According to the study on the treatment of 

ependymomas by Klekamp and Samii,[15] the 

recurrence rate was 29.5% at 5 years after complete 

resection, and this rate was higher than that of other 

tumors. 

The most prevalent spinal IDEM tumor was 

schwannoma. Postoperatively, remarkable 

improvements in neurological deficit were achieved 

regardless of the percentage of tumor occupying the 

intradural space, the degree of preoperative 

symptoms and the duration of symptoms. Therefor, 

surgical intervention is also recommended for spinal 

IDEM tumors with prolonged or severe neurological 

symptoms. For making the diagnosis of IDEM 

tumors, taking a detailed history, a through physical 

examination and performing  MRI  scans  on   the  

proximal   regions   are recommended because the 

symptoms of IDEM tumors can be similar with those 

of lumbar herniated nucleus pulposus and spinal 

stenosis. 
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