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Abstract: Primary spinal cord tumors constitute 10% to 15% of all primary central 

nervous system tumors. Lesion outside the dura are termed extradural and lesions within 

dura are called intradural.  Intradural lesions are divided into two categories, depending on 

whether they involve the substance of the spinal cord [intramedullary] or are outside the 

spinal cord but within the dura [extramedullary]. Tumors within the cord are referred to as 

intramedullary and account for 10-15% of spinal tumors. Intramedullary tumors consist 

mainly of  astrocytomas and  ependymomas making up to 70% of intramedullary tumors. 

Ependymomas are the most common glial tumor in adults, whereas astrocytomas are the 

most common intramedullary tumor in children. In our study, total no of spinal tumors 

encountered were 45 with males constituting 22 cases (49%) and females constituting 23 

cases (51%) with almost equal preponderance. Most common symptom was Motor 

weakness followed by Pain, Sensory disturbance and Bladder dysfunction. Tumors 

presented in our study includes Schwannomas 15 cases (33%), Neurofibromas 10 cases 

(23%), Ependymoma 5 cases (11%), Meningiomas 5 cases (11%), Astrocytoma 4 cases 

(9%), Teratomas 2 cases (4%), and others. As any tumour can occur in spinal cord broad 

differentials are kept in mind before giving final diagnosis, as correct diagnosis helps in 

the treatment and prognosis. 
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INTRODUCTION 

Primary spinal cord tumors constitute 10% to 

15% of all primary central nervous system tumors [1]. 

Lesion outside  the dura are termed extradural and 

lesions within dura are called intradural.  Intradural 

lesions are divided into two categories, depending on 

whether they involve the substance of the spinal cord 

[intramedullary] or are outside the spinal cord but 

within the dura [extramedullary]. Tumors within the 

cord are referred to as intramedullary and account for 

10-15% of spinal tumors [2,3]. Intramedullary tumors 

consist mainly of  astrocytomas and  ependymomas 

making up to 70% of intramedullary tumors. Other 

lesions include hemangioblastoma, paraganglioma and 

cystic lesions. Ependymomas are the most common 

glial tumor in adults, whereas astrocytomas are the most 

common intramedullary tumor in children [2,3]. 

Astrocytomas are common in the thoracic region 

whereas ependymomas are common in cervical region. 

Tumors between the cord and the dura are referred to as 

intradural extramedullary and account for 70-90 % of 

primary intradural spine tumors. Primary intradural 

extramedullary lesions include schwannomas, 

neurofibromas,  dermoid cysts, neurenteric cysts and  

meningiomas. Of these schwannomas are common 

followed by meningiomas [4].  Schwannomas are 

common in cervical and lumbar region whereas 

meningiomas are common in the thoracic region. 

Extradural tumors account for less than 25% of primary 

spine neoplasms and mainly includes meningiomas and 

metastatic lesions. When these involve the spinal canal 

there may be displacement of the cord with narrowing 

of the subarachnoid space both ipsilateral and 

contralateral to the lesion. The present study was aimed 

to study all the tumors involving the spinal cord. 

 

MATERIAL AND METHODS 

The study included all the resected specimens 

and biopsies of spinal cord tumors received at our 

department over a period of three year. Relevant 

clinical data and imaging details were also reviewed. 

Cases which were arising only from spinal cord were 

included, cases secondarily extending in to spinal cord 

from vertebrae and cases with insufficient data were 

excluded from the study. All the specimens were fixed 

in 10 % buffered formalin, embedded in paraffin. 

Sections of 5µ thickness were cut, stained with H & E 

and examined under microscope. 

Immunohistochemistry was done wherever necessary. 
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All the data was divided in to different categories and 

analysed. 

 

RESULTS 

In our study, total no of spinal tumors 

encountered were 45 with males constituting 22 cases 

(49%) and females constituting 23 cases (51%) with 

almost equal preponderance. Tumors presented in our 

study includes Schwannomas 15 cases (33%), 

Neurofibromas 10 cases (23%), Ependymoma 5 cases 

(11%), Meningiomas 5 cases (11%), Astrocytoma 4 

cases (9%), Teratomas 2 cases (4%),  and others include 

one case each of Paraganglioma, PNET, 

Oligodendroglioma, Metastatic deposits (9%) (Table 

1)(Figure 1). 

 

Table-1: List of tumors presented in our study with sex wise distribution. 

Tumor Type Males Females Total cases 

Schwannoma 9 6 15 [33%] 

Neurofibroma 6 4 10 [23%] 

Ependymoma 2 3 5 [11%] 

Meningioma 1 4 5 [11%] 

Astrocytoma 1 3 4 [9%] 

Teratoma 0 2 2 [4%] 

Others 3 1 4 [9%] 

Total 22 23 45 [100%] 

 

 
Fig-1: Showing type and sex wise distribution of tumors. 

 

         Most tumors are encountered in 20 – 30 years of 

age (Table 2). 

 

Table-2: Age wise distribution. 

Age [Yrs] No of cases 

0-10 5 

11-20 5 

21-30 14 

31-40 9 

41-50 8 

51-60 1 

> 60 3 

 

Based on location in relation to spinal cord 

they are divided into Intramedullary tumors constitute 8 

cases (18%), Intradural extramedullary tumors 

constitute 25 cases (56%)  and  Extradural tumors 

constitute  12 cases (26%) (Table 3).  

 

Table-3: Location wise distribution of tumors. 

Location No of cases 

Extradural 12 [18%] 

Intradural extramedullary 25 [56%] 

Intramedullary 8 [26%] 
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In relation to site, they constitute, Cervical 

region 7 cases (15%), Thoracic region 25 cases (56%), 

Lumbosacral region 13 cases (29%) (Table 4).  

 

Table-4: Site wise distribution. 

Site No of cases 

Cervical 7 [15%] 

Thoracic 25 [56%] 

Lumbo-sacral 13 [29%] 

  

Most common symptom was Motor weakness followed 

by Pain, Sensory disturbance and Bladder dysfunction 

(Table 5). 

 

Table-5: Clinical symptoms in Spinal tumors 

Symptoms No of Cases 

Motor weakness 20 [44%] 

Pain 13 [29%] 

Sensory disturbances 10 [22%] 

Bladder dysfunction 2 [5%] 

 

DISCUSSION 

Primary spinal cord tumors are one of the 

rarest categories of tumors, representing about 4–16 % 

of all tumors arising from the central nervous systems 

[1,2,].  Tumors of glial origin [e.g., astrocytomas, 

ependymomas] are usually intradural intramedullary in 

location, whereas nerve sheath tumors [e.g., 

neurofibromas and schwannomas] are typically 

intradural extramedullary lesions. Meningiomas can be 

either extradural or intradural extramedullary lesions. In 

our study total spinal tumors were 45 cases, with males 

constituting 22 cases (49%) and females constituting 23 

cases (51%) with almost equal preponderance. 

According to the Engelhard et al. [3] the most common 

tumor types were meningioma (24.4%), ependymoma 

(23.7%), and schwannoma (21.2%). In our study most 

common tumor type include schwannomas (33%) 

which correlated with the study conducted by Hirano et 

al. [4], Garrido et [5] al and Ferreira et al. [6]. Pain, 

weakness, and sensory disturbances have been found to 

be the most frequent presenting symptoms and signs in 

adult and pediatric patients with intraspinal tumors 

[3,7]. In our study the most common symptom was 

motor weakness followed by pain.  

 

Intramedullary tumors  mainly include 

ependymomas followed by astrocytomas [2,8]. 

Astrocytomas  are the most common intramedullary 

tumor in children. The mean age at presentation is 29 

years. The most common site of involvement is the 

thoracic cord  followed by the cervical cord. In our 

study they are second common intramedullary tumors 

which correlated with study done by Ferreira et al. We 

reported 4 cases of astrocytoma, 3 cases were found in 

the thoracic region and one case in cervical region, they 

are common in children with mean age of 22 yrs. They 

are mostly intramedullary but we reported one case of 

extramedullary intradural lesion. The tumor is hypo to 

isointense on T1W images, hyperintense on T2W, with 

variable contrast enhancement (Figure 2). 

 

 
Fig-2: Showing MRI and H&E section (10X & 40X) of Astrocytoma. 

 

Ependymomas are the most common glial 

tumor in adults, whereas astrocytomas are the most 

common intramedullary tumor in children [2,3,9].  

Ependymomas tend to manifest in young adulthood, 
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with a mean age at presentation of 38.8 years and are 

more common in male patients. Cord ependymomas 

occur most commonly in the cervical region [2]. In our 

study ependymomas were  common in adults with mean 

age of 32 yrs but were common in females in contrast to 

the study done by Hirano et al. [4] and common 

location in our study was thoracic region. Primary 

intradural extramedullary ependymomas of the spinal 

cord are rare. In our study 4 cases were intramedullary 

and one case was intradural extramedullary Similar 

lesion was also reported by Graca et al. [8] in thoracic 

region (Figure 3). 

 

 
Fig-3: MRI image and H&E section (10X & 40X) of Ependymoma with rosettes. 

 

The two most common ependymoma subtypes 

are cellular and myxopapillary ependymomas. Cellular 

ependymomas can arise anywhere but usually occur in 

the cervical cord, whereas myxopapillary ependymomas 

occur almost exclusively in the conus medullaris and 

filum terminale. Ependymomas by MRI appear as a 

focal enlargement of the cord and hyperintense on T2W 

and hypo or isointense to normal spinal cord on 

T1Wimages with heterogeneous contrast enhancement. 

We reported one case of myxopapillary ependymoma in 

female  in filum turminale but similar case reported, 

occurring in both spinal cord and cerebral region.  

 

Nerve sheath tumors constitute about 25 

percent of tumors arising in the intradural 

extramedullary space.  Benign spinal nerve sheath 

tumors [neurofibromas and schwannomas] often occur 

on dorsal nerve roots sporadically or in 

neurofibromatosis types 1 and 2 [10,11].  

Neurofibromas rarely involve the spinal cord. 

According to some studied, spinal nerve sheath tumors, 

83% neurofibromas were intradural, 10% extradural 

and 7% both intradural and extradural. In our study we 

reported 10 cases of neurofibromas, of these  60% were 

intradural and 40% were extradural. Cervical region 

constituted 10%, Thoracic region constituted 50% and 

lumbosacral region constituted 40%. Males were 60% 

and females were 40% with mean age of presentation of 

36 yrs (Figure 4). Neurofibromata involving the roots 

of the spinal cord are usually singular, but occasionally 

may be multiple and may be part of NF1 [12]. 

Spontaneous pain  and dysesthesias are the most 

common presenting symptoms. Patients with 

neurofibromatosis type I may have multiple spinal cord 

neurofibromas that often increase in number with age. 

On imaging, neurofibromas appear as rounded or 

fusiform tumors that are isointense on T1W images and 

hyperintense on T2W images [13]. In our study all 

cases were hypointense on T1 and hyperintense on T2.  

 

https://saspublishers.com/journal/sajb/home


 

 

 

 

Krishna Reddy CH et al., Sch. Acad. J. Biosci., Sep 2017; 5(9):674-681 
 

Available online at https://saspublishers.com/journal/sajb/home   678 

 

 

 
Fig-4: MRI image and H&E section (10X & 40X) of neurofibroma. 

 

Spinal schwannomas account for about 25% of 

intradural spinal cord tumors in adults [14]. Most are 

solitary schwannomas, which can occur throughout the 

spinal canal. We reported 15 cases of schwannomas, of 

these 11 cases showed typical Antoni A and Antoni B 

areas whereas 4 cases were cellular schwannomas. 

There was no difference among males and females in 

many studies but our study reported predominance in 

males [60%] compare to females [40%] which was in 

concordance with the study of Hirano et al. [4] and 

Jeon et al. [14]. The mean age of presentation was 36 

yrs. In our study 80% cases were found in thoracic and 

lumbar region with only 20% in cervical region. In the 

literature, 70 to 80% of spinal schwannomas are 

reported to be intradural in location, and those 

extending through the dural aperture as a dumbbell 

mass with both intradural and extradural components 

account for another 15%. In our study, intradural tumors 

were 67% and extradural tumors were 33%.  

Intramedullary schwannomas are extremely rare. Pain 

was the common complaint in our study [14]. On MRI, 

schwannomas appear as solid tumors in the dorsal 

sensory root region, with displacement of the spinal 

cord, conus medullaris, or filum terminale. They are 

isointense on T1W MRI and hyperintense on T2W 

images. Schwannomas  are difficult to differentiate on 

MRI from other nerve sheath tumors, in our study 4 

cases were diagnosed as neurofibromas on MRI but 

they turned to be schwannomas on histopathology. In 

our study all cases were hyperintense on T2W but 10 

cases were isointense and 5 cases were hypointense on 

T1W imaging. When the diagnosis of schwannoma is 

early and operation is performed before the spinal cord 

compression, good results are achieved [15]. Hence 

there is a need for early and accurate diagnosis of these 

tumors (Figure 5). 

 

 
Fig-5: MRI image and H&E section (10X & 40X) of schwannoma with S100 positivity. 
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Meningiomas are benign tumours arising from 

arachnoid cells and mostly located in the intracranial 

compartment. Spinal meningiomas are rare and account 

about 1.2% of all meningiomas and 25% of all spinal 

cord tumours [16,17].   We reported 5 cases of spinal 

meningiomas of these 4 cases (80%) were in females 

and one case (20%) was in male with male to female 

ratio of 1:4 which correlated with other studies [Figure 

6]. The most common location of spinal meningioma is 

the thoracic spine [4,10,13,16,17]. In our study also 

common site was thoracic with 80% cases which 

correlated with study done by Sandalcioglu et al, Setzer 

et al.  In our study 80% cases were intradural 

extramedullary which correlated with other studies. We 

reported one case at extradural location which is  a rare 

site for meningioma [4,13,16].  Mean age of 

presentation in our study was 31 yrs but most of the 

studies showed peak incidence at 5th to 7th decade. 

Most common  symptoms were sensory and motor 

deficits.  

 

On MRI, meningiomas appear as solid, well 

circumscribed lesions with an attachment to the dura. 

The tumor is iso- to hypointense on T1W  and slightly 

hyperintense on T2W images. In our study all cases 

were hypointense on T1W but 3 cases were isointense 

and 2 cases were hyperintense on T2W, 2 cases were 

meningothelial (Grade I), 2 case  of transitional 

(Grade I) and 1 case showed atypical features (Grade 

II). Asymptomatic patients with spinal cord 

meningioma can be followed clinically with serial 

imaging studies. If treatment is indicated, surgery is the 

primary modality and can be curative with complete 

resection. 

 

 
Fig-6: MRI image and H&E section (10X & 40X) of Meningioma. 

 

Teratomas in the spine are extremely rare. In 

cord they constitute less than 0.5% of all intraspinal 

tumours [18,19].  Teratomas may be intra or 

extramedullary and usually fill the spinal canal. We 

reported two cases of spinal teratomas. Some studies 

showed predominance in males [18] whereas some 

showed equal predominance, but our study showed 

female dominance. Intraspinal teratomas can be located  

at the thoracic [18], conus medullaris [19], cervical or 

lumbar regions.  In our study one case was found in 

cervical region and another case at lumbosacral region. 

Intramedullary teratomas were even rare, we reported 

one case at intramedullary location. The diagnosis of 

teratoma depends on the histopathological identification 

of the tissues representing the three germinal layers 

[ectoderm, mesoderm and endoderm]. However, the 

presence of just two layers does not rule out the 

diagnosis. Several theories of tumour pathogenesis have 

been raised in the literature [18,19].  MRI features 

cannot determine with certainty the differential 

diagnosis between teratoma and other intramedullary 

lesions, hence definitive diagnosis depends on the 

histological examination. Total excision is the primary 

treatment modality. Metastatic lesions to spinal cord are 

mostly extradural in location [20].  In our study we had 

one case of metastatic mucinous adenocarcinoma in 

thoracic region, extradural in  location which was 

common site but other studies reported metastatic 

deposit from  thyroid and  bladder carcinoma  

intramedullary location which is rare. Primary spinal 

cord oligodendrogliomas constitutes 2% of the spinal 

cord tumors and 1.5% of the central nervous system 

oligodendrogliomas. Spinal cord is the anatomic 

location with the lowest predilection of 

oligodendrogliomas [21,22]. In our study we presented 

a case of oligidendroglioma in 26 yr old female at 

intramedullary location in thoraco lumbar region which 

was common site but occurrence at other locations like 

cervical, filum terminale were also reported. Our study 

had complaint of pain and  younger age of presentation 

https://saspublishers.com/journal/sajb/home


 

 

 

 

Krishna Reddy CH et al., Sch. Acad. J. Biosci., Sep 2017; 5(9):674-681 
 

Available online at https://saspublishers.com/journal/sajb/home   680 

 

 

which correlated with the literature. Our case showed 

typical grade II oligodendroglioma but anaplastic 

variants are also reported. At operation most 

oligodendrogliomas of the cord appear as infiltrating 

gelatinous tumors, though a minority have a firm 

consistency and apparently clear cut contours, which 

seem to be associated with a better prognosis. 

 

CONCLUSION 

Spinal cord is part of central nervous system 

and all the tumors which occur in CNS can occur in 

spinal cord. Hence all the tumors should be kept in 

mind before giving final diagnosis.  The appropriate 

diagnosis depends on clinical history, radiological 

features and pathological examination. Schwannomas 

were most common tumor type encountered in our 

study, followed by neurofibromas. Ependymomas and 

astrocytomas were common intramedullary tumors 

whereas schwannomas, neurofibromas and 

meningiomas were common intradural extramedullary 

tumors. As any tumour can occur in spinal cord broad 

differentials are kept in mind before giving final 

diagnosis, as correct diagnosis helps in the treatment 

and prognosis. 
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