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Abstract 
Background: Spinal lesions are one of the serious causes of neurological deficits and disability. Diagnosis of 
spinal lesions requires radiological evaluations which include plain X-rays CT and MRI. MRI is now playing a 
central role because of its ability to detect extradural, intradural, and extramedullary spinal tumors which is 
important for planning surgery.  We in the current study tried to analyze various imaging modalities used for 
the diagnosis of spinal tumors X-rays, CT and MRI. Methods: During the study period, n=25 cases of spinal 
tumors were detected. The patients were investigated with plain spinal radiography to note the changes in 
spines and their joints.  All the patients are evaluated with MRI for better delineation of the lesion and to know 
its relations with the cord and to know intrinsic cord changes due to tumor compression. CT is used to 
complement some tumors. It is highly sensitive to detect alteration in bone mineralization and is particularly 
useful in evaluating cortical bone. Results: Nerve sheath tumors and meningiomas are common intradural 
extramedullary tumors, constituting 28% and 20% in this series. Meningiomas are more common in females 
(100%) in this series. Neurofibroma has shown slight female predominance (57.14%). The duration of 
symptoms varies from 2 months to 5 years with a mean of 1 year. Histopathology: Nerve sheath tumors were 
the common histopathological type (7), out of n=7 cases n=4 cases were schwannomas, n=3 cases were 
neurofibromas followed by meningiomas (5), out of these n=5 cases n=3 were psammomatous, n=2 was 
meningothelial meningiomas. Conclusion: Plain film radiographs are included in the initial evaluation of 
patients with spinal tumors in our series with very low sensitivity in diagnosing and localization of spinal 
tumors. CT is a highly sensitive alternative to X-rays in demonstrating bony involvement. MRI imaging after 
injection of contrast media is considered the best neuroimaging technique with a sensitivity of 94% for the 
diagnosis of the type of spinal tumors and with a sensitivity of 100% for localization of the spinal tumors. 
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Introduction 
 

Spinal tumors comprise a wide range of 
histological tumors with an even wider range of 
clinical symptoms and prognostic features.  
Although, are relatively rare and however, if left 
untreated, can cause serious neurological 
deficits and disability. An accurate diagnosis is 
therefore crucial in determining prognosis and 
directing therapy. Great advances in radiological 

imaging of spinal tumors have occurred over the 
past 20 years. Imaging is now a crucial 
component in diagnosis and treatment planning. 
A variety of imaging modalities are now widely 
available plain X-Ray are usually included in 
the initial evaluation. CT and MRI are helpful 
imaging tools for the early detection of spinal 
tumors. MRI is often used as a primary 
diagnostic imaging tool and is the pre-operative 
study of choice. [1] CT and 3-D modality/high-
quality multi-planer reformatting capabilities are 
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the most useful modality for surgical planning. 
The need for biopsy may be obviated because of 
increasing accurate pre-operative histological 
diagnosis by MRI. MRI and histological 
diagnosis are concordant 70% times. [2] Newer 
trends include intra-operative imaging with MRI 
to immediately assess margins. Conventional 
and CT myelography has largely been replaced 
by MRI and should be reserved for patients who 
are not candidates for MRI. Magnetic resonance 
imaging (MRI) has revolutionized the diagnosis 
of spinal tumors, allowing for early detection 
and improved anatomical localization. In 
establishing the differential diagnosis for spinal 
lesions, location is an important feature. MRI, 
which plays a central role, easily allow spinal 
tumors to be classified as extradural, intradural 
extramedullary, or intramedullary. The Exact 
localization of spinal tumors is particularly 
important for differential diagnosis and surgery.  
Magnetic resonance has also become an integral 
part of the staging of both primary and 
metastatic Neoplasm of the spine, guiding 
therapy, and is an excellent modality for follow 
up.  Advances in MRI (perfusion and molecular 
imaging) may help refine and describe these 
neoplasms for accurate treatment and prognosis 
in the future. The role of angiography is mainly 
limited to diagnosis and pre-operative 
visualization of spinal vascular malformations 
(or) hypervascular spinal tumors. Diffusion 
imaging and MR spectroscopy of spinal tumors 
remain technically difficult. Several limitations 
include the small size of the cervical cord, 
susceptibility artifact, and the need for a large 
voxel size to obtain sufficient signal. Recently, 
DWI has been applied to the spine to distinguish 
benign from pathological vertebral compression 
with promising results. [3-4] Advances in MRI 
(perfusion and molecular imaging) may help 
and refine and describe neoplasm for accurate 
treatment and prognosis in the future. [6] 
 

Materials and Methods 
 

This is a cross-sectional study was done in the 
Department of Radiology, Prathima Institute of 
Medical Sciences, Naganoor, Karimnagar. 
Institutional Ethical committee permission was 
obtained for the study. Written consent was 
obtained from all the patients of the study.  
During the study period, n=25 cases of spinal 
tumors were detected.  

 

Clinical Evaluation 
The clinical presentation, imagiology followed 
by resectability with histopathology correlation 
were studied.  
 

Imageological Evaluation 
The patients were investigated with plain spinal 
radiography to note the changes in spines and 
their joints.  All the patients are evaluated with 
MRI for better delineation of the lesion and to 
know its relations with the cord and to know 
intrinsic cord changes due to tumor 
compression. CT is used to complement some 
tumors. It is highly sensitive to detect alteration 
in bone mineralization and is particularly useful 
in evaluating cortical bone. 

Radiology 
Plain X-Ray: KODAK direct view classic CR 
system. SIMENS heliophos D 500 MA inherent 
filter 2 mm AL, Meditronics 300 MA. Plain film 
radiographs are usually included in the initial 
evaluation of patients with spinal tumors, 
providing information about osseous anatomy: 
alignment, bone matrix, bone destruction, 
sclerosis, and demineralization. Early lesions 
may be hard to detect; 30% to 50% of trabecular 
bone must be lost for a vertebral lesion to be 
evident on a plain radiograph. The benign or 
malignant nature of the lesion may be inferred 
from the pattern of bony destruction.  
 

CT 
TOSHIBA Auklet single-slice spiral CT. 
Computed tomography is highly sensitive to 
alterations in bone mineralization and is 
particularly useful in evaluating cortical bone, 
identifying pathological fractures, and 
demonstrating the bony matrix of primary 
osseous tumors. It is more reliable than plain 
radiographs in demonstrating bony involvement. 
 

MRI 
GE Sigma EXCITE 0.2T open magnet. 
Contrast-enhanced MR defines the relationship 
of the tumor to the spinal cord, nerve roots, and 
thecal sac, differentiating tumor from 
peritumoral edema and cysts, determining tumor 
extent, and evaluating intrinsic cord signal 
abnormalities. For evaluation of the spinal cord, 
both T1-weighted image (T1WI) and T2 -
weighted image (T2WI) should be obtained in 
the axial and sagittal planes. T1-weighted 
images should be performed pre-contrast and
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 postcontrast. Coronal imaging is particularly 
useful in laterally located or multilevel lesions. 
Gradient-recalled echo (GRE) sequences are 
more sensitive in detecting hemorrhage and are 
especially useful in the setting of trauma. The 
Short-Time Inversion Recovery (STIR) 
sequence is excellent for evaluating marrow and 
soft tissue edema, tumor, and intramedullary 
cord lesions. Magnetic resonance myelography 
gives images like those obtained by 
conventional myelography and is a very heavily 
weighted T2 -weighted sequence and produces a 
high signal from cerebrospinal fluid (CSF). 
 

Results 
 

Out of which follow up of n=25 cases were done 
n=14 cases were intradural extramedullary 
tumors 56%, n=8 cases were extradural 32%, 
and n=3 cases were intra-medullary 12%. Nerve 
sheath tumors and meningiomas are common 
intradural extramedullary tumors, constituting 
28% and 20% from this series followed by 
haemangioma and metastasis constituting 16% 
and 8% which are extradural tumors. The age 
distribution, sex, location of the tumor, and 
symptomatology were analyzed for these tumors 
table 1. 
 

Table 1: Summary of Patients with Spinal Tumors 
Tumor Name Frequency Location Percentage 

(%) 
Nerve sheath 
tumor 

7 Intradural 
extramedullary 

28 

Meningioma  5 Intradural 
extramedullary 

20 

Lipoma  1 Intradural 
extramedullary 

4 

Teratoma  1 Intradural 
extramedullary 

4 

Haemangioma  4 Extradural  16 
Metastasis  2 Extradural 8 
Sacral 
chordoma 

1 Extradural 4 

Osteoid 
osteoma 

1 Extradural 4 

Ependymmoma  2 Intramedullary  8 
Astrocytoma  1 Intramedullary 4 

 

The youngest patient in this series was 6 yrs old 
girl and the oldest patient was 80 yrs old female. 
Most of them were in 30 – 40 yrs age group 8 
patients (32%). The mean age for meningioma 
in this series was 35 years. Summary of age 
incidence of patients with spinal tumors in this 
series table 2.  
 

 

Table 2: Age-wise distribution of cases in the study 
Age (years) Frequency Percentage 
0-10 1 4 
10-20 2 8 
20-30 2 8 
30-40 8 32 
40-50 5 20 
50-60 4 16 
60-70 2 8 
70-80 1 4 

Nerve sheath tumors and meningiomas are 
common intradural extramedullary tumors, 
constituting 28% and 20% in this series. 
Meningiomas are more common in females 
(100%) in this series. Neurofibroma showed a 
slight female predominance (57.14%) in table 3. 
The duration of symptoms varies from 2 months 
to 5 years with a mean of 1year. 
 

Table 3: Sex wise distribution causes 
Sex Nerve sheath tumors Meningiomas 
Male 3(42.8%) 0 
Female 4 (57.14%) 5 (100%) 
 

Table 4: Clinical symptoms of the cases in the study 
Symptoms Total Never 

sheath 
Tumors 

Meningiom
as 

Back pain / 
Radicular pain 

8 5 4 

Paraesthesia 9 5 4 
Weakness of limbs 15 6 5 

Bladder and bowel 
symptoms   

5 3 3 
 

All patients were investigated with X-ray AP 
and lateral view of the appropriate region and 
MRI. And other investigations for surgical 
fitness like CXR, ECG, Blood urea, blood sugar, 
serum creatinine, and blood grouping Rh typing 
were done. The tumor location was noted be 
thoracic in n=14(56%) patients, lumbar 
n=5(20%), sacral in n=1(4%) and cervical in 
n=5 (20%) patients.  In 80% of intradural 
extramedullary cases, the tumors were located 
posteriorly and 20% were located 
posterolaterally.  
 

Table 5: Anatomical location of tumors 
Tumour 
location 

Total Nerve sheath 
tumors 

Meningiomas 

Cervical  5(20%) 2 (28.57%) 0 (0%) 
Thoracic 14(56%) 4 (57.14%) 5 (100%) 
Lumbar  5(20%) 1 (14.28%) 0 (0%) 
Sacral 1(4%) 0(0%) 0(0%) 
 

N=18 out of 25 patients underwent the surgery, 
n=16 patients were operated on through the 
posterior approach, laminectomy was performed 
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and in 2 patients, laminectomy was extended 
laterally to remove the tumor completely.  Total 
excision was achieved in 14 cases.  Near-total 
excision was done in 4 cases. The postoperative 
period was smooth in all patients. No 
postoperative neurological deterioration was 
found.  
 

Histopathology 
Nerve sheath tumors were the common 
histopathological type (7), out of n=7 cases n=4 
cases were schwannomas, n=3 cases were 
neurofibromas followed by meningiomas (5), 
out of these n=5 cases n=3 were 
psammomatous, n=2 was meningothelial 
meningiomas.  
 

Comparison of preoperative MR imaging and 
final pathological diagnosis 
Magnetic resonance imaging has become the 
imaging modality of choice for the evaluation of 
tumors of the spine. Superb contrast sensitivity 
and multiplanar capabilities make MRI an ideal 
modality for the evaluation of spinal contents, 
localizing lesions, and greatly assisting in 
preoperative planning. Contrast-enhanced MR 
defines the relationship of the tumor to the 
spinal cord, nerve roots, and thecal sac, 
differentiating tumor from peritumoral edema 
and cysts, determining tumor extent, and 
evaluating intrinsic cord signal abnormalities. 
Comparison of preoperative MR imaging and 
final pathological diagnosis of 18 out of 25 
cases I,e (72%) of patients is done in this series. 
MRI without IV contrast agent was able to 
diagnose the spinal tumors, however, after 
administration of IV contrast agent, was able to 
diagnose the type of tumor in 17/18 (94%) of 
cases. Finally, identification of the location of 
spinal tumors was correct in 100% of cases 
(sensitivity 100%). 
 

Discussion 
 

Out of n=25 cases of spinal cord tumors 
diagnosed during the period, n=14 tumors were 
located in the intradural extramedullary 
compartment, the incidence in our series being 
56%. Eight cases were extradural in location 
32%, n=3 cases were intramedullary in location 
12%.  There were n=7 cases of nerve sheath 
tumors (28%) and n=5 cases of meningiomas 
(20%) followed by haemangioma and metastasis 
constituting 16% and 8% which are extradural 

tumors in our series. The incidence of nerve 
sheath tumor is reported was 50% and that of 
meningioma 35.5% of all intradural 
extramedullary tumors.  The majority of the 
nerve sheath tumors were present in the 3rd 
decade and the majority of meningiomas were 
present in the 2nd and 3rd decades with female 
preponderance. Thoracic spine was a common 
site of occurrence, which is corresponding with 
the literature reported by Stein BM et al; [8] 
and Ramamurthi et al; [9] The benign nerve 
sheath tumors, neurinomas were the commonest 
intraspinal tumor in our series of n=25 total 
cases with the incidence of n=7(28%). In the 
literature the incidence of nerve sheath tumors 
reported as 25% in the series reported by Nittner 
et al; [10] Levy et al; [11] PC McCormick et al; [12] 
BM Stein et al; [8]  Majority of the tumors occur 
in the middle age group from 35-55 years in our 
series.  Nerve sheath tumors occur frequently in 
the thoracic region, the rest is almost equally 
distributed between the cervical and 
lumbosacral regions. In our study, 60% of 
tumors were in the thoracic region, 20% in the 
cervical, 20% in the lumbar region which is a 
7:2:2 ratio corresponding with Nittner et al; [10] 
series. The majority of the tumors are located 
posteriorly or posterolaterally to the spinal cord, 
ensuring a greater percentage of surgical success 
without complications.  In our series, 80% were 
located posteriorly or posterolaterally. The 
majority of tumors (80%) were intradural and 
10-15% extended through the dural root sleeve 
as dumbbell tumors occupy both intra and 
extradural compartments. The incidence in our 
series corresponds with that of 85% and 10-15% 
of the MacCormick et al; [13] series report.  The 
giant neurofibromas in our series were 10-15% 
as type 5 which corresponds with the series 
reported by Ramamurthi et al; [9] 10.9%. The 
presenting symptoms in our series presented 
with a mean duration of 8 and half months. And 
symptoms were back pain 45%, tingling and 
numbness 63%, weakness of limbs 72%, 
bladder disturbances 27%, hyperreflexia and 
severe spasticity noted in 72% were documented 
on initial neurological examination.  Radicular 
pain and sensory symptoms corresponding with 
series of Levy et al; [14] Higher incidence of 
weakness and bladder disturbance in our series 
due to randomized distribution of the 
population. Surgery was indicated in all patients
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 in our series and complete excision of the lesion 
was achieved in 99% of cases. Which 
corresponds with the results of Levy et al; [14]. 
The rate of nerve root preservation in our series 
was 98%, without any persisting deficits after 
sacrificing the nerve root in 2 cases. We have no 
mortality in our series.  No postoperative 
neurological deterioration was noted in our 
series. 
 

Conclusion 
 

In the present series, most of the spinal tumors 
presented in the third decade.  The mean age of 
presentation for meningioma is 35 years and for 
nerve sheath tumors is 38.5 years. In our study 
among the intradural extramedullary tumors, 
nerve sheath tumors contributed 28% followed 
by meningioma 20% followed by haemangioma 
and metastasis constituting 16% and 8% which 
are extradural tumors. Most of the tumors were 
located in the thoracic region (60%) followed by 
the cervical (20%) and lumbar (20%), Plain film 
radiographs are included in the initial evaluation 
of patients with spinal tumors in our series with 
very low sensitivity in diagnosing and 
localization of spinal tumors. CT is a highly 
sensitive alternative to X-rays in demonstrating 
bony involvement. MRI imaging after injection 
of contrast media is considered the best 
neuroimaging technique with the sensitivity of 
94% for the diagnosis of the type of spinal 
tumors and with the sensitivity of 100% for 
localization of the spinal tumors. 
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