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INTRODUCTION:
The spinal cord is so much more than just a caudal tail-like extension of 
the brain. With its millions of neurons, nerve brils, vessels and 
miscellaneous structures; it is shrouded within a long segmented 
strong bony cage called the spinal column. With an assortment of 
malignant and benign tumors at any of its levels, or the compression 
caused by the cord parenchyma itself, the spinal column can be the 
source of a plethora of neural decits at all ages. Various types of spinal 
tumors have been described. Commonest among the Intramedullary 
(IM) are Astrocytoma and Ependymoma [1]; among the Intradural 
Extramedullary (IDEM) are Schwannoma and Meningioma. 
Metastasis forms a signicant chunk among the Extradural (ED) ones. 
Other rare tumors have been described [2] by Ju Hyung; a case of 
Osteochondroma [3], spinal Burkitt lymphoma [4] and spinal 
Epidermoid. Some common vertebral pathologies known to be silent 
presented unusually in some case reports as in paper by Lee et al. where 
hemangioma presented with extensive arachnoiditis [5].

The hospital-based incidences of various tumors, in the occurrence of 
age, histological tumor type and outcome, were revealed in the 
analysis of 25 spinal tumors, which were managed over a period of 
more than 2 years in Department of Neurosurgery, Institute of Medical 
Sciences, Banaras Hindu University, Varanasi. This single hospital-
based epidemiological study being one of its kind, will hopefully serve 
the purpose of spinal tumor predictability in a given population and the 
judicious approaches of management.

AIMS:
To analyze the clinical symptoms and correlate with the postoperative 
status to determine the factors leading to better outcome in spinal 
tumor patients.

MATERIAL AND METHODS:
The Department of Neurosurgery conducted a retrospective study on a 
strata of patients of spinal tumor, who were undergoing surgical 
intervention for the same for a period of more than 2 years beginning 
from September 2017 to august 2019. All the patients were admitted 
after clinical assessment under a standard medical protocol and 
subjected to complete basic hemato-chemical and radio-imaging 
evaluation. After pre-anesthetic check-up, patients were posted for 
micro-surgical procedure. The intra-operative ultrasonography was 
used when required. The histopathological examination of the biopsy 
specimen was the mainstay of the nal diagnosis.
  
All the patients were categorized according to the anatomical site of the 
lesion and grouped into Extradural, Intramedullary, Intradural 
Extramedullary and Extradural types. The anatomical spinal level of 
the lesion was ascertained by clinical examination and radiological 

ndings. The location and the nature of the lesion in the regions such as 
cervical, dorsal or lumbar was ascertained by the radio-imaging; for 
intraoperative localisation C-arm (uoroscopy imaging) was used. 
MRC (Medical Research council) grading of motor strength was used 
for characterizing motor power. These were subdivided according to 
the histopathological analysis of the tumor tissue (benign or 
malignant) and the tissue of origin (primary or secondary). The data 
was compiled, analyzed.

RESULTS:
We had 25 patients in our study and the majority (44%) among them 
were above 50 years of age. 40% people were between 15 and 50 years 
and 4% were under 15 years of age. We had a higher incidence in 
females than male with a ratio of 14:11.

Table-1: Tumor characteristics

Eighteen (72%) of the patients had IDEM tumors (15 Schwannoma & 
3 Meningioma). Six patients had Intramedullary (one astrocytoma, one 
dermoid and 4 Ependymomas) and one had Extradural tumor 
(metastasis). Most patients had tumors in the dorsal spine 52% (13/25) 
and lumbar tumors were least (16%) in occurrence. None originated 
from the sacral level (table-1).

All schwannomas manifested as cord compressive lesions. However, 
67% (2/3) meningiomas occurred in dorsal level followed by 33% 
(1/3) in cervical cord. Astrocytoma manifested as Intramedullary 
tumor in the dorsal spine. One lumbar metastasis was found in which 
was later found to be from renal carcinoma. Among Four IDEM 
Ependymoma, three in dorsal and one in cervical region.

Table-2: Pre-operative & Post-operative Motor strength
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Horizontal location Vertical Location Histopathology

IDEM 18 (72%) Cervical 8 (32%) Schwannoma 15 (60%)

IM 6 (24%) Dorsal 13 (52%) Meningioma 3 (12%)

ED 1 (4%) Lumbar 4 (16%) Ependymoma 4 (16%)

- - - - Others 3 (12%)

MRC grading (Motor 
Strength)

Pre-operative Post-operative

2 2 (8%) 0 (0%)

3 11 (44%) 8 (32%)

4 9 (36%) 14 (56%)

5 3 (12%) 3 (12%)
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Two patients had motor strength of 2 before surgery, who improved to 
3 and remained so on further follow up. Eleven patients had 
preoperative motor of 3, which improved in ve patients and remained 
same after surgery in others (table-2). About 28% (7/25) patients 
showed postoperative improvement in their neuro decits, none 
worsened postoperatively.

64% of Patients had mild sensory decit, whereas 32% patient had 
moderate to severe decit and only one patient was without any 
sensory problem. Post-operative ve patients had subjective sensory 
improvement, but on examination it appeared to the same as pre-
operative period.

MRI (Magnetic resonance imaging) had been the mainstay of the 
diagnosis in all patients. The CECT (Contrast-Enhanced Computed 
Tomography) spine was done in one patient of Extradural lesion. 
Surgical excision were performed in all patients by standard approach 
under the control of C-arm, intraoperative ultrasonography. The total 
surgical excision of tumor was carried out in 92% (23/25) patients. In 
two patients, total excision couldn't be done and they were one 
astrocytoma and the only metastasis. The postoperative adjuvant 
radiotherapy was advised only for the metastasis patient to control pain 
and spread. None of the patients had mortality. Only one patient 
(metastasis) developed lung metastasis. Wound infection occurred in 
20% (5/25) patients. No patients had CSF (Cerebro Spinal Fluid) leak 
[6].

DISCUSSION:
In 2012, Duong et al. reported that the incidence of combined 
malignant & non-malignant primary spinal tumors differs by age, sex, 
race & ethnicity; but incidence of malignant primary spinal tumors has 
been stable throughout the 1999–2007 period in United States [7].

Schellinger et al. found that incidence rates were lowest in children 
aged 0–19 years and highest in adults aged 75–84 years [8]. Likewise, 
similar age-specic rate patterns were also found in South Korea and 
Estonia among patients of the central nervous system tumors [9,10]. 
Patil et al., while analyzing a large database source of 19,017 patients 
of spinal cord tumor resection in the United States, noted that 9% of the 
patients treated were <18 years of age [11]. Our study also has more 
patients from older age group, only 1 out of 25 was less than 15 years of 
age.

Duong et al. found that among malignant cases, the frequency was 
distributed almost equally by sex whereas among nonmalignant cases, 
approximately 60% were diagnosed in women compared with 40% in 
men. The male:female ratio for Ependymomas was 1:3, and 1:2 for 
meningiomas [7]. Another study revealed that 53% were women in all 
spinal cord tumors [10]. The study of Loblaw et al. in 2003, observed 
57% males among a population of malignant spinal cord compression 
[12]. Schellinger et al. found that the overall incidence rate among men 
was 0.70 per 100,000 persons whereas women had an incidence rate of 
0.77 per 100,000 persons [8]. The present study observes a sex 
incidence variation consistent with most studies with women having 
higher incidence of spinal tumors (women: men=14:11).

The statistical report of Central Brain Tumor Registry United States-
2005 reported that the primary tumors of the spinal cord, spinal 
meninges, and cauda equina (subsequently referred to as “spinal 
tumors”) are relatively rare [13]. The similar ndings were revealed in 
2010 by the study of Engelhard et al. [14]. Tihan et al. reported that 
Intramedullary spinal cord tumors are rare and account for only 5–10% 
of spinal tumors [15]. Duong et al. reported that among 11,712 primary 
spinal tumor incident cases, diagnosed from 2004 to 2007, there were 
22.0% (2576) malignant cases and 78.0% nonmalignant primary 
spinal tumors. The most common histologic types of tumors (62%) 
were Myxopapillary Ependymomas. The most common spinal tumor 
was meningiomas (33%) followed by tumors of spinal nerves (27%) 
and Ependymomas (21%). The spinal cord was the origin of 60.5% of 
all the primary spinal tumors (combined) followed by spinal meninges 
(36.0%) and cauda equina (3.5%) [7]. Albanese and Platania in 2002, 
reported that spinal IDEM tumors account for 2/3 of all intra-spinal 
neoplasms and are mainly represented by meningiomas (25–46%) and 
schwannomas [16]. Researchers in another study of primary spinal 
cord tumors reported that the spinal cord was the origin of tumor in 
70.0% patients, spinal meninges in 26.0%, and cauda equina in 4.0% 
patients. While the most common histologic type of spinal tumors were 
meningiomas (29%), this was followed by nerve sheath tumors (24%) 

and ependymomas (23%) [17]. The Croatian study noted that more 
than 50% of the spinal tumors diagnosed in the population were 
located in the spinal meninges [18]. However, these results differed 
from a Norwegian study that found equal proportions of tumors 
originating from spinal cord and spinal meninges [19]. The present 
study varied from the above reports, where the spinal cord was origin 
to only 24% (one astrocytoma, one dermoid and 4 ependymoma ). Rest 
of the tumors arose from Extradural or IDEM region. The possible 
explanations for these variations in the present study may be the small 
sample size and the difference in the size of population.

Frank et al. reviewed a series of 95 patients in which 28% patients were 
negative for a bone scan, but MRI scan revealed the tumor and the 
study found a discordance rate of 31% between the two imaging 
modalities [20]. The study of Patchell et al. in 2005, revealed that MRI 
with whole spine sagittal T1 and T2 and axial T1 images were superior 
for detecting metastatic spine as compared to all other investigations 
[21]. Bilsky et al. observed that though MRI has revolutionized 
assessment of metastatic spinal tumor, many other imaging modalities 
play a role in evaluation of metastatic spinal tumor including plain 
radiographs, bone scan, CT scan, myelogram, and positron emission 
topography [22]. Algra et al. in a research study reported that bone 
scans rely on an osteoblastic reaction or bone deposition to detect 
spinal metastases [23] while Goseld et al. stated that patients with 
rapidly progressive and destructive tumors, such as multiple myeloma, 
may not be detected by the bone scan [24]. In our study also MRI has 
been the mainstay of the diagnosis in all patients.

It is reported that removal of the tumor was complete in 90% of 
meningioma and 94% of schwannomas [16]. Patchell et al. found the 
direct decompressive surgery plus postoperative radiotherapy is 
superior than treatment with radiotherapy alone for patients with spinal 
cord compression caused by metastatic cancer [21]. The present study 
shows that total surgical excision of the tumor was carried out in 92% 
(23/25) patients.

CONCLUSION:
This study provided an insight into incidences of primary benign, 
malignant and metastatic spinal cord, meningeal and vertebral column 
tumors on the basis of histopathological evidence. MRI continues to be 
the imaging modality of choice for spinal tumors. Most common tumor 
type was IDEM and histologically most common was Schwannoma. 
Maximum safe resection can improve outcomes in a signicant 
number of patients.

REFERENCES:
1. Kim BS, Kim SW, Kwak K-W, Choi JH. Extra and Intramedullary Anaplastic 

Ependymoma in Thoracic Spinal Cord. Korean J Spine. 2013 Sep;10(3):177–80
2. Lee JH, Oh SH, Cho PG, Han EM, Hong JB. Solitary Osteochondroma Presenting as a 

Dumbbell Tumor Compressing the Cervical Spinal Cord. Korean J Spine. 2017 
Sep;14(3):99–102

3. Kim Y-S, Lee J-K, Choi K-Y, Jang J-W. Spinal Burkitt's Lymphoma Mimicking 
Dumbbell Shape Neurogenic Tumor: A Case Report and Review of the Literature. 
Korean J Spine. 2015 Sep;12(3):221–4

4. Beechar VB, Zinn PO, Heck KA, Fuller GN, Han I, Patel AJ, et al. Spinal Epidermoid 
Tumors: Case Report and Review of the Literature. Neurospine. 2018 Jun;15(2):117–22

5. Lee JH, Jeon I, Kim SW. Intradural Extramedullary Capillary Hemangioma In the Upper 
Thoracic Spine with Simultaneous Extensive Arachnoiditis. Korean J Spine. 2017 
Jun;14(2):57–60

6. Ropper AE, Huang KT, Ho AL, Wong JM, Nalbach SV, Chi JH. Intraoperative 
Cerebrospinal Fluid Leak in Extradural Spinal Tumor Surgery. Neurospine. 2018 
Dec;15(4):338–47

7. Duong LM, McCarthy BJ, McLendon RE, Dolecek TA, Kruchko C, Douglas LL, et al. 
Descriptive epidemiology of malignant and nonmalignant primary spinal cord, spinal 
meninges, and cauda equina tumors, United States, 2004-2007. Cancer. 
2012;118:4220–7

8. Schellinger KA, Propp JM, Villano JL, McCarthy BJ. Descriptive epidemiology of 
primary spinal cord tumors. J Neurooncol. 2008;87:173–9

9. Chi JG, Khang SK. Central nervous system tumors among Koreans – A statistical study 
on 697 cases. J Korean Med Sci. 1989;4:77–90

10. Liigant A, Asser T, Kulla A, Kaasik AE. Epidemiology of primary central nervous 
system tumors in Estonia. Neuroepidemiology. 2000;19:300–11

11. Patil CG, Patil TS, Lad SP, Boakye M. Complications and outcomes after spinal cord 
tumor resection in the United States from 1993 to 2002. Spinal Cord. 2008;46:375–9

12. Loblaw DA, Laperriere NJ, Mackillop WJ. A population-based study of malignant 
spinal cord compression in Ontario. Clin Oncol (R Coll Radiol) 2003;15:211–7

13. CBTRUS (Central Brain Tumor Registry of the United States) Statistical Report: 
Primary Brain and Central Nervous System Tumors in the United States, 1998-2002. 
Hinsdale, IL: CBTRUS; 2005

14. Engelhard HH, Villano JL, Porter KR, Stewart AK, Barua M, Barker FG, et al. Clinical 
presentation, histology, and treatment in 430 patients with primary tumors of the spinal 
cord, spinal meninges, or cauda equina. J Neurosurg Spine. 2010;13:67–77

15. Tihan T, Chi JH, McCormick PC, Ames CP, Parsa AT. Pathologic and epidemiologic 
ndings of intramedullary spinal cord tumors. Neurosurg Clin N Am. 2006;17:7–11

16. Albanese V, Platania N. Spinal intradural extramedullary tumors. Personal experience. J 
Neurosurg Sci. 2002;46:18–24

17. Materljan E, Materljan B, Sepcic J, Tuskan-Mohar L, Zamolo G, Erman-Baldini I. 
Epidemiology of central nervous system tumors in Labin area, Croatia, 1974-2001. 
Croat Med J. 2004;45:206–12

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

International Journal of Scientific Research 49



18. Nurick S. The pathogenesis of the spinal cord disorder associated with cervical 
spondylosis. Brain. 1972;95:87–100

19. Johannesen TB, Angell-Andersen E, Tretli S, Langmark F, Lote K. Trends in incidence 
of brain and central nervous system tumors in Norway, 1970-1999. Neuroepidemiology. 
2004;23:101–9

20. Frank JA, Ling A, Patronas NJ, Carrasquillo JA, Horvath K, Hickey AM, et al. Detection 
of malignant bone tumors: MR imaging vs scintigraphy. AJR Am J Roentgenol. 
1990;155:1043–8

21. Patchell RA, Tibbs PA, Regine WF, Payne R, Saris S, Kryscio RJ, et al. Direct 
decompressive surgical resection in the treatment of spinal cord compression caused by 
metastatic cancer: A randomised trial. Lancet. 2005;366:643–8

22. Bilsky MH, Lis E, Raizer J, Lee H, Boland P. The diagnosis and treatment of metastatic 
spinal tumor. Oncologist. 1999;4:459–69

23. Algra PR, Heimans JJ, Valk J, Nauta JJ, Lachniet M, Van Kooten B. Do metastases in 
vertebrae begin in the body or the pedicles. Imaging study in 45 patients? AJR Am J 
Roentgenol. 1992;158:1275–9

24. Goseld E, 3rd, Alavi A, Kneeland B. Comparison of radionuclide bone scans and 
magnetic resonance imaging in detecting spinal metastases. J Nucl Med. 
1993;34:2191–8

Volume - 9 | Issue - 8 | August - 2020 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

50 International Journal of Scientific Research


