
ORIGINAL ARTICLE

Liaquat National Journal of Cancer Care 2025; 7(2): 55-59 55

Received: December 09, 2025; Revised: January 06, 2026; Accepted: January 15, 2026

DOI: https://doi.org/10.37184/lnjcc.2789-0112.7.14

*Corresponding author: Durriyah Faiz, Department of Radiology, 
 Liaquat National Hospital, Karachi, Pakistan. 
 Email: fdurriyah@gmail.com

(All articles are published under the Creative Commons Attribution License)

Spinal tumours can also cause significant morbidity and 
mortality. A spinal tumour is an unusual growth that 
develops inside or near the spinal cord and spinal 
column. Spinal cord, nerve root, meninges, sympathetic 
chain, intraspinal artery, or vertebrae might be the site of 
an intratumoral tumour. It could cause minor discomfort 
or significant illness, depending on whether it's benign or 
malignant. Tumours within the spinal cord are not very 
prevalent [1-3].

Primary tumours of the spinal cord are much less 
common than those of the brain [4]. There are three 
distinct types of these tumours: intradural, extra-
medullary, and intradural intramedullary [5]. It is essential 
to have a strong suspicion to pursue a spinal tumour 
diagnosis because these tumours might cause 
nonspecific symptoms [6, 7].

The diagnosis of spinal tumours relies heavily on 
radiological imaging techniques. Quick and accurate 
treatment can be started for patients using these scans 
[8]. For the majority of spinal cord injuries, the first 
imaging modalities utilised for diagnosis are computed
tomography (CT) and conventional radiographs. Patients 

with spinal tumours are benefiting greatly from magnetic 
resonance imaging (MRI). In particular, when assessing 
ligaments and other soft-tissue structures, the disc, the 
spinal cord, and hidden osseous injuries, magnetic 
resonance imaging (MRI) is the gold standard [9, 10].

The importance of non-invasive magnetic resonance 
imaging in spine evaluations is rapidly growing. Magnetic 
resonance imaging (MRI) allows multiplanar imaging and 
provides good contrast for soft tissues [11, 12]. Common 
MRI sequences used to assess the spine include T1- and 
T2-weighted spin-echo and gradient-echo imaging. 
Important for spinal tumour visualisation, it facilitates 
tumour classification as intradural, intradural extra-
medullary, or intramedullary; this information is valuable 
for tumour characterization [13].

The imaging of all neoplastic tumours is now best 
accomplished by magnetic resonance imaging (MRI). 
When it comes to diagnosing and defining soft-tissue 
components, magnetic resonance imaging (MRI) is 
second to none [1, 14]. Although they were unable to 
differentiate between astrocytomas and lymphomas, 
Asiltürk M. et al. found that MRI can aid in diagnosing 
spinal benign lesions and metastases [4].

To determine whether magnetic resonance imaging 
(MRI) is beneficial for diagnosing spinal tumours,
Saha GC et al. studied 51 patients, of whom MRI 
confirmed 78.4% (40/51) of clinically suspected spinal
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tumours. In contrast, 82.3% (or 42/51) were confirmed by 
histological examination. With a sensitivity of 92.86%, 
specificity of 88.89%, positive predictive value of 97.50%, 
accuracy of 72.73%, and negative predictive value of 
92.15% for the diagnosis of spinal tumours, magnetic 
resonance imaging (MRI) was adequate. When 
diagnosing spinal tumours, they found that magnetic 
resonance imaging (MRI) had high sensitivity and 
specificity. The researchers also recommended using 
magnetic resonance imaging (MRI) as the first-line test 
for diagnosing possible spinal tumours [11, 15]. A different 
study found that, among all patients, the set of diagnoses 
had a sensitivity of 83.2% (95% CI: 80.6 to 85.7%). When 
the top 10 tumours were combined, the overall specificity 
was 91.3% (90.7-92.5%) [16].

Using histology as a reference, a large body of research 
worldwide shows that magnetic resonance imaging 
(MRI) is a reliable tool for diagnosing spinal tumours. 
Nevertheless, current evidence on the most effective 
applications of MRI for spinal tumours is restricted and 
poor. Hence, using histopathology as a benchmark, this 
study aims to determine the diagnostic accuracy of MRI in 
identifying spinal tumours. To aid early tumour detection, 
this study will guide doctors to a reliable imaging tool that 
clearly defines soft-tissue components.

coronal,  axial)  with  intravenous  gadolinium 
administration of 0.1 mmol/kg body weight will be utilized. 
An experienced senior radiologist evaluated all images. 
Spinal tumor on MRI was labeled as "positive" when the 
focal or diffuse spinal cord expansion or compression 
was shown, which produced high signal intensity on 
proton density and T2-weighted images. 

A biopsy was performed after the MRI by the relevant 
department, and the specimen was sent for 
histopathology as per hospital protocols. The 
histopathology reports were received and noted from the 
histopathological  laboratory.  After receiving 
histopathological and radiological results, a diagnosis 
was made and recorded on a pre-designed proforma. 
The types of spinal tumors were also noted according to 
MRI and histopathology findings. 

Data were entered and analyzed using SPSS version 27. 
Frequency and percentages were calculated for 
categorical variables. Numerical data were summarized 
as mean ± SD. A 2x2 contingency table was used to 
calculate the sensitivity, specificity, positive predictive 
value, negative predictive value, and diagnostic accuracy 
of MRI, taking histopathology as the gold standard. The 
chi-square or Fisher's exact test was used to compare 
MRI and histopathological findings. P-value <0.05 was 
considered statistically significant. 

This cross-sectional study was conducted at the 
Department of Radiology, Liaquat National Hospital & 
Medical College, Karachi, Pakistan from May 2024 to 
November 2024. The Hospital Ethics Committee 
reviewed and endorsed the study protocol, granting 
formal approval (Ref#: 1012-2024). Patients aged 20 to 
65 years of either gender, who underwent MRI and were 
investigated for histopathology, were included. All 
patients clinically suspected of having spinal tumors were 
the targeted population of this study. Patients not willing 
to undergo MRI or having any surgery before imaging or 
with a history of spinal injury were excluded. After 
obtaining signed informed consent, all patients were 
enrolled. 

Sample size was estimated with a spinal tumor 
prevalence of 82.3% [11] at a 95% confidence interval 
and a 7% margin of error, yielding 115. However, we 
rounded this number to around 50 for better results and 
enrolled 150 patients. The non-probability consecutive 
sampling approach was employed.

The shape, location, extent, component properties, 
signal intensities across various MRI sequences, and 
enhancement patterns of the lesions were all considered 
in analyzing the MRI images. Extradural, intradural, 
extra-medullary, and intramedullary compartments were 
used to categorize the lesions. The Brivo 358-General 
Electric 1.5 Tesla MRI equipment was used for all of the 
study's MRI scans. The MRI protocol employed was as 
follows. T1, T2 (sagittal and axial, coronal), DWI and
ADC, STIR (sagittal), and post-contrast T1 (sagittal,  

METHODOLOGY

A total of 150 patients, of either gender, aged 20-65 years, 
meeting the study's inclusion criteria were included to 
calculate the diagnostic accuracy of Magnetic resonance 
imaging (MRI) for the detection of spinal tumors, using 
histopathological findings as the gold standard. The 
overall mean age was 40.40±12.215 years. The mean 
duration of symptoms was 7.93±8.50 months. Among 
150 patients, 53.3% were male and 46.7% were female.
74.0% of patients were from urban areas, and 26.0% 
were from rural areas. 6.7% patients have diabetes 
mellitus (DM), and 24.3% patients had Hypertension. 
There was 72.6% of patients found with numbness, 
86.6% with backache, 52% with paraplegia, 64% with 
upper limb weakness, 76.6% with lower limb weakness, 
and 12% with urinary incontinence (Table 1). 

On histopathology, of 150 patients, 73.3% were found to 
have spinal tumors, whereas on MRI, 74% were found to 
have positive findings. As far as conclusions regarding 
spinal tumor characterization on MRI and histopathology 
are concerned, it was observed that, on MRI, 
Ependymoma, Astrocytoma, Hemangioblastoma, 
Meningioma, Schwannoma, and Extradural accounted 
for 15.3%, 7.3%, 2.7%, 18%, 22.7%, and 0.9%, 
respectively. However, in histopathology, these findings 
were 16%, 8.7%, 2.7%, 18.7%, 20%, and 8.7%, 
respectively. The detailed frequency distribution of tumor 
characterization on MRI and histopathology is presented 
in Table 2.

RESULTS
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40 of the 51 patients in a prior study [11] had a spinal 
tumor diagnosis, while 11 did not have an MRI diagnosis. 

Table 1: Frequency distribution of sociodemographic variables. 

Variables Frequency (%)

Age groups

>40 years

Gender

Male

Female

Residence

Urban

Rural

Comorbidity

Hypertension

Diabetes

Presenting complaints

Numbness

Backache

Paraplegia

Upper limb weakness

Lower limb weakness

Urinary continence

76(50.7)

74(49.3)

80(53.3)

70(46.7)

111(74)

39(26)

36(24).

10(6.7)

109(72.7)

130(86.7)

78(52)

96(64)

115(76.7)

18(12)

Table 2: Frequency distribution of diagnoses of types of spinal tumors 
according to MRI and histopathology.

Histopathology 
Findings n(%)

MRI Findings 
n(%)

Diagnosis

Ependymoma

Astrocytoma

Hemangioblastoma

Meningioma

Schwannoma

Extradural

23(15.3)

11(7.3)

4(2.7)

27(18)

34(22.7)

13(8.7)

24(16)

13(8.7)

4(2.7)

28(18.7)

30(20)

13(8.7)

The results showed that by MRI scan, 105 patients were 
true positives and 34 patients were true negatives. 
Sensitivity, Specificity, PPV, NPV, and accuracy were 
95.5%, 85.0%, 94.6%, 87.2%, and 92.7%, respectively, 
as presented in Table 3. 

Table 3: Diagnostic accuracy of MRI with histopathology as gold 
standard in the diagnosis of spinal tumors.

Spinal Tumor 

by MRI

Spinal Tumor by Histopathology p-value

Positive

Negative

Total

Sensitivity
(%)

95.5

Positive
n(%)

*Significant at p<0.05, PPV: Positive predictive value, NPV: Negative predictive value

Negative
n(%)

Total
n(%)

*<0.001
105(95)

5(12.8)

110(73.3)

Specificity 
(%)

6(5)

34(87.2)

40(26.7)

PPV
(%)

85.0 94.6 87.2 92.7

150(100)

39(26)

111(74)

Accuracy
(%)

NPV
(%)

Fifteen percent of all neoplasms of the central nervous 
system are spinal cord tumors. To aid in tumor type 
diagnosis, spinal cord cancers can be classified by 
anatomical site [15]. Back pain, increasing paraparesis, 
sensory loss, and sphincter dysfunction are some of the 
symptoms associated with spinal tumors [3]. Using 
histology as the gold standard, the current study focuses 
on the diagnostic accuracy of MRI in the evaluation of 
spinal malignancies (Figs. 1 and 2).

To provide the proper treatment, a thorough and accurate 
diagnosis of neurologic symptoms is required [11, 17]. 
There were 46.7% females and 53.3% males in our study. 
A study [15] found that adults and men had higher rates of 
spinal neoplasms. In a similar vein, Panda's study [3] 
reported that 57.3% were men and 42.7% were women. 
These are comparable to our research as well.

DISCUSSION

In a previous study [15], the mean age was 39 years. 

Among them 7.8% were in the age group of ≤20 years, 
13.7% were in the age group of 21 to 30 years, 27.5% 
were in the age group of 31 to 40 years, 35.3% were in the 
age group 41-50 years, 9.8% were in the age group of 51 
to 60 years and rest 5.9% were in the age group of >60 

 years. Among them, 5.6% were in the pediatric age 
group, and 94.4% were adults. The majority of spinal 
tumors are seen in elderly patients, with the most 
common age group being 41 to 50 years. This 
observation is similar to a study conducted by Panda [3], 
which also found the most common affected age group to 
be 41 to 50 yrs. In our study, the mean age was 
40.40±12.215 years; among them, 50.67% were in the 

age group ≤40 years, and 49.33% were in the age 
group> 40 years.

   40 years
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Fig. (1A&1B): MRI axial and sagittal Images of patient showing and intradural 
extramedullary abnormal signal intensity lesion is lower spinal cord likely 
representing an ependymoma.

A. B.

Fig. (2A&2B): MRI spine axial and sagittal images showing an intradural 
extramedullary enhancing lesion in the spinal cord at the level of D11 vertebra, 
representing an ependymoma.

A. B.
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Of the forty spinal tumors identified, schwannoma 
accounted for 23.5%, neurofibroma for 3.9%, 
meningioma for 11 (21.6%), ependymoma for 7 (13.7%), 
astrocytoma for 5 (9.8%), metastasis for 2 (3.9%), and 
osteoblastoma for 1 (2.0%). Of all the cases, 40 had an 
MRI diagnosis of a spinal tumor, and 39 of those 
instances had histological confirmation. In our study, 
MRI revealed that Ependymoma, Astrocytoma, 
Hemangioblastoma, Meningioma, Schwannoma, and 
Extradural tumours were 15.3%, 7.3%, 2.7%, 18%, 
22.7%, and 0.9%, respectively. However, in 
histopathology, these findings were 16%, 8.7%, 2.7%, 
18.7%, 20%, and 8.7%, respectively.

The sensitivity, specificity, PPV, NPV, and accuracy of the 
MRI was 92.86%, 88.89%, 97.50%, 72.73%, and 
92.15%, respectively [11]. According to our study, 34 
patients had genuine negative diagnoses and 105 had 
true-positive diagnoses based on MRI scans. The 
corresponding values for sensitivity, specificity, PPV, 
NPV, and accuracy were 95.5%, 85.0%, 94.6%, 87.2%, 
and 92.7%.

The total discordance rate was almost 7.3% after six 
false-positive and five false-negative cases were found. 
This rate is similar to the conflicting results published in 
earlier research [11, 18]. These differences are mainly 
due to overlapping MRI features across various tumour 
types, an intrinsic MRI limitation that cannot be entirely 
overcome.

Another study [3] compared MRI findings with histology, 
which was considered the gold standard. Twenty-five of 
the 140 patients were true positives, 112 were true 
negatives, two were false positives, and one was a false 
negative. MRI's overall sensitivity was 96.2%, its 
specificity was 98.2%, and its diagnostic accuracy was 
97.9%. Its positive predictive value was 92.6%, and its 
negative predictive value was 99.1%. According to 
research by Pourissa et al. [19], MRI has a sensitivity of 
94% for diagnosing spinal malignancies. This 
demonstrates that MRI is unquestionably the appropriate 
modality for the detection of spinal tumors, with 
diagnostic accuracy.

Epidural metastases, meningioma, hemangioblastoma, 
astrocytoma, lipoma, hemangioma, oligodendroglioma, 
and epidermoid cyst were the most common tumors, 
accounting for 23% of cases each [15]. Schwannomas 
are the most prevalent tumor, followed by meningiomas, 
ependymomas, etc., according to Chung et al. [2] and 
Panda [3]. According to Parizel et al. [20], ependymomas 
are the most prevalent tumors in adults. Intradural extra 
medullary  tumors  were  more  common  than 
intramedullary tumors, according to a study by Ravi 
et al. [1].

Results from recently completed research on primary 
spinal tumors have demonstrated that many tumors can 
be identified by their characteristic imaging patterns.

A large study based on 1321 patients reported that 
common histological type was schawnnoma (38.68%) 
followed by spinal meningioma (13.93%) and 
ependymoma (7.65%) [21]. Approximately 1/4 of the 
tumors evaluated in this study were less common and 
comprised various types of spinal neoplasms. Gupta 
et al. found that the most common location was intradural 
extramedullary (37.93%) [22]. Among the remaining 
tumor types identified in this study, chordomas, 
hemangiomas, lymphomas, and lipomas were each 
diagnosed infrequently. Taken as a whole, the data 
suggest that meningiomas are the second-most frequent 
spinal tumor, after nerve sheath neoplasms.

This study has notable limitations, including being a 
single-center study, a relatively small sample size, and 
the absence of an assessment of observer variability.

CONCLUSION
Using histology as the gold standard, our study found that 
MRI had high sensitivity (95.5%), specificity (85.0%), and 
diagnostic accuracy (92.6%) in diagnosing spinal tumors. 
In summary, MRI is a very precise, non-invasive, secure, 
and practical imaging technique for the assessment of 
spinal malignancies.

Because MRI makes it simple to classify tumors as 
intradural extra-medullary or intramedullary, which is very 
helpful in tumor characterization and plays a crucial role 
in early detection, planning management, and estimating 
patient prognosis, it should be the first procedure used to 
evaluate suspected spine tumors.
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