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Abstract

Background: Accurate detection of astrocytomas is very difficult. Objective: The purpose of the present
study was to evaluate the usefulness of MRI in detection of intracranial astrocytoma. Methodology: This
cross-sectional study was carried out in the Department of Radiology and Imaging with the collaboration of
Department of Neurosurgery and Department of Pathology at Sir Salimullah Medical College (SSMC &
MH), Dhaka from January 2013 to December 2013 for a period of one (1) year. Prior to the commencement
of this study, the research protocol was approved by the ethical committee (Local Ethical committee) of
SSMC. All the patients presented with clinically diagnosed cases of intracranial astrocytoma who were
attended in the OPD and IPD were included as study population. The sampling technique was purposive,
non-random sampling method. MRI was performed in all cases. The postoperative resected tissues were
examined histopathological in the respective department. Then the collected reports were compared with
findings of MRI. Results: The sample size of the present study was 48 astrocytoma patients. The sensitivity,
specificity, positive predictive value, negative predictive value and accuracy of MRI for the diagnosis of
astrocytoma are 92.0%, 80.0%, 96.0%, 67.0% and 90.3% respectively. Conclusion: In conclusion MRI has a
high diagnostic validity for the detection of astrocytoma. [Journal of National Institute of Neurosciences
Bangladesh, January 2025,;11(1):63-67]
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Introduction

Astrocytomas are central nervous system (CNS)
neoplasm derived from an immortalized astrocyte'.
Usually astrocytic tumours are narrow zones of
infiltration and diffuse zones of infiltration’. The
incidence rate of all primary malignant and
non-malignant CNS tumours is 20.6 cases per 100,000
which are 7.3 per 100,000 for malignant tumours and
13.3 per 100,000 for non—malignant tumours;
furthermore, the rate is higher in females than males’.
Almost half of all primary brain tumours are gliomas; in
addition to that, three quarters of all gliomas are
astrocytoma®,

Astrocytomas are histologically heterogeneous. They
also differ in their growth pattern, location, morphology,

imaging features, also in disease progression and clinical
course’. For detection of intracranial tumour MRI is very
useful diagnostic tools. In addition to that MRI scan has
made a significant impact on the differential diagnosis of
intracranial tumours®. Compared with CT, MRI offers
greater contrast resolution, including greater sensitivity
for the detection of subacute and chronic haemorrhage in
association with tumours and other lesions of brain’.
MRI has the capacity to localize the tumour more
accurately. MRI provides important information
regarding contrast material enhancement, peritumoural
oedema, distant tumour foci, haemorrhage, necrosis,
mass effect and so on, which are all helpful in
characterizing tumour aggressiveness and hence tumour
grade’. MRI scan localizes and characterizes the vast
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majority of intracranial astrocytoma and the same is true
of high-resolution CT scan®. Therefore, it has been
recommended the use of MRI as a prime modality of
investigation in detecting intracranial astrocytoma as it is
highly sensitive, available and there is no ionizing
radiation hazard. The purpose of the present study was to
evaluate the usefulness of MRI in detection of different
grades of intracranial astrocytoma.

Methodology

Study Settings and Population: This study was
designed as observational type of cross-sectional study
and was carried out in the Department of Radiology and
Imaging with the collaboration of Department of
Neurosurgery and the Department of Pathology at Sir
Salimullah Medical College (SSMC & MH), Dhaka,
Bangladesh from January 2013 to December 2013 for a
period of one (1) year. Patients who were clinically
suspected and CT scan diagnosed cases of intracranial
astrocytomas referred to Radiology and Imaging
department of Dhaka Medical College Hospital
(DMCH), Dhaka, Bangladesh either from OPD or from
indoor of DMCH for MRI of brain were included in this
study.

Study Procedure: The sampling technique was
purposive non-random sampling method. All cases
having no contraindication for MRI underwent MR
examination. Patients were asked for or checked for any
metallic or harmful. MR imaging was obtained with 0.3
Tesla machine (HITACHI). T1W image in axial, sagittal
and coronal plane were obtained using short TR
(500-800ms) and short TE (14-20ms). T2W image in
axial and coronal plane were obtained using long TR
(3500-4500ms) and long TE (80ms). FLAIR images
were also taken. Contrast MRI studies using
intravenous Gd-DTPA (Magnevist, 0.1 mmol/Kg) with
axial, coronal and sagittal TIW scan were performed in
all cases. The average time of examination was 45
minutes but ranges from 30-90 minutes. Slice thickness
was 5-6 mm with a field of view 230x230 mm and
pictures matrix was 256x256 or 192x256. The
postoperative resected tissues were examined
histopathological in the respective department. MRI

scan findings were compared with histopathological
reports. Then the collected reports were compared with
findings of MRI. Data were collected using a preformed
data collection sheet. Base line information was
collected from the patient after exploration of different
complaints and sign and symptoms. All information
regarding clinical features and histopathological results
were recorded in a data collection sheet.

Statistical Analysis: Statistical analysis was performed
using Windows-based software named Statistical
Package for the Social Sciences (SPSS), version 22.0
(IBM SPSS Statistics for Windows, Version 22.0;
Armonk, NY: IBM Corp.). Continuous data were
expressed as mean, standard deviation, minimum and
maximum. Categorical data were summarized in terms
of frequency counts and percentages. Chi-square test
was used for comparison of categorical variables and
Student t test was applied for continuous variables.
Every efforts were made to obtain missing data. A
two-sided P value of less than 0.05 was considered to
indicate statistical significance.

Ethical Consideration: All procedures of the present
study were carried out in accordance with the principles
for human investigations (i.e., Helsinki Declaration
2013) and also with the ethical guidelines of the
Institutional research ethics. Formal ethics approval was
granted by the local ethics committee. Participants in
the study were informed about the procedure and
purpose of the study and confidentiality of information
provided. All participants consented willingly to be a
part of the study during the data collection periods. All
data were collected anonymously and were analyzed
using the coding system.

Results

A total number of 69 patients were recruited in this
study of which 1 patient refused to undergo surgery, 2
patients were unfit for the same and in 4 cases,
histopathological reports were not available. Ultimately
62 patients were evaluated finally.

Both histopathological and MRI positive astrocytoma
case is found in 48 cases which indicate true positive.
Again, both histopathological and MRI negative

Table 1: Comparison of MRI Findings with Histopathological Findings during Diagnosis of Astrocytoma (n=62)

MRI Diagnosis Histopathological Diagnosis Total p-value
Test Positive Test Negative

Test Positive 48(92.3%) 2(20.0%) 50(80.6%)

Test Negative 4(7.7%) 8(80.0%) 12(19.4%) 0.0001

Total 52(100.0%) 10(100.0%) 62(100.0%)
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astrocytoma case is found in 8 cases which indicate true
negative. Histopathological positive but MRI negative
case is found in 4 cases which is known as false
negative. Histopathological negative but MRI positive
case is found in 2 cases which is known as false
positive (Table 1).

Table 2: Validity of MRI Test during diagnosis of
Astrocytoma

Validity Value 95% CI

Sensitivity 92.0% 85.2-98.7%
Specificity 80.0% 70.0-89.9%
Positive Predictive Value 96.0% 91.1-100.9%
Negative Predictive value 67.0% 55.3-78.7%
Accuracy 90.3% 82.9-97.7%

The sensitivity, specificity, positive predictive value,
negative predictive value and accuracy of MRI for the
diagnosis of astrocytoma are 92.0% (95% CI
85.2-98.7%), 80.0% (95% CI 70.0-89.9%), 96.0% (95%
CI 91.1-100.9%), 67.0% (95% CI 55.3-78.7%) and
90.3% (95% CI 82.9-97.7%) respectively (Table 2).

ROC Curve
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Figure I: ROC curve of MRI for the Detection of Astrocytoma
of Brain

The test result variable(s): MRI has at least one tie
between the positive actual state group and the negative
actual state group. Statistics may be biased. a. Under the
nonparametric assumption; b. Null hypothesis: true area
=0.5.

Table 3: Area Under the Curve (AUC) of MRI for
Detection of Astrocytoma

Area P value 95% Confidence Interval

Lower Bound Upper Bound
0.138 0.0001 0.000 0.290
Discussion

Brain tumors account for 85.0% to 90.0% of all
primary CNS tumors’. The worldwide incidence rate of
primary malignant brain and CNS in 2008 was 3.8 per
100,000 in males and 3.1 per 100,000 in females'®. The
incidence rates were higher in more developed
countries (males: 5.8 per 100,000; females: 4.4 per
100,000) than in less developed countries (males: 3.2
per 100,000; females: 2.8 per 100,000)". Two thirds of
all brain tumours are primary neoplasms. Almost half
of all primary brain tumours are gliomas; in addition to
that, three quarters of all gliomas are astrocytoma®.
Astrocytomas are histologically heterogeneous. They
also differ in their growth pattern, location,
morphology, imaging features, as well as in disease
progression and clinical course’.

In the past plain X-ray was used previously to detect
intracranial tumour. In addition to that cerebral
angiography and pneumocephalography were also
done; however, none of which was conclusive'?. With
the advent of CT and MRI there is a revolutionary
change in the detection of intracranial tumour. The
comparison of MRI findings with histopathological
findings during diagnosis of astrocytoma is recorded.
Both histopathological and MRI positive astrocytoma
case is found in 48 cases which indicate true positive.
Again, both histopathological and MRI negative
astrocytoma case is found in 8 cases which indicate
true negative. Histopathological positive but MRI
negative case is found in 4 cases which is known as
false negative. Histopathological negative but MRI
positive case is found in 2 cases which are known as
false positive. The validity of MRI during diagnosis of
astrocytoma is recorded. The sensitivity, specificity,
positive predictive value, negative predictive value and
accuracy of MRI for the diagnosis of astrocytoma are
92.0% (95% CI 85.2-98.7%), 80.0% (95% CI
70.0-89.9%), 96.0% (95% CI 91.1-100.9%), 67.0%
(95% CI 55.3-78.7%) and 90.3% (95% CI 82.9-97.7%)
respectively. From this result it is very clear that both
the sensitivity and specificity of MRI for the detection
of astrocytoma are above 80.0%. Therefore, the
detection capacity of MRI of positive astrocytoma is
very high among the patients. Similar to the present
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study result Geets et al6 have reported that MRI scan
has made a significant impact on the differential
diagnosis of intracranial tumours. Boss et al’ have
added that MRI gives better contrast resolution than CT
scan with a greater sensitivity for the detection of
subacute and chronic haemorrhage in association with
tumours and other lesions of brain which is consistent
with the present study result.

MRI of brain allows accurate localization as to the
likely histological type'. It has been explained that
accuracy of lesion localization on MRI is enhanced by
its direct multiplanar capability. Furthermore, MRI
lacks ionizing radiation. Delineation of posterior
cranial fossa soft tissue anatomy is better visualized
with  MRI than CT as because MRI lacks
beam-hardening artefact’. In this study astrocytoma
detection rate is very high by MRI which supports this
issue. Nevertheless, MRI provides important
information regarding contrast material enhancement,
peritumoural oedema, distant tumour foci,
haemorrhage, necrosis, mass effect and so on, which
are all helpful in characterizing tumour aggressiveness
and hence tumour grade®. All these capacities enhance
the astrocytoma detection by MRI. MRI scan localizes
and characterizes the vast majority of intracranial
astrocytoma and the same is true of high-resolution CT
scan®. Therefore, it has been recommended the use of
MRI as a prime modality of investigation in detecting
intracranial astrocytoma as it is highly sensitive,
available and there is no ionizing radiation hazard.

Conclusion

In this study, MRI demonstrated high diagnostic
performance for the detection of astrocytoma when
compared with histopathological findings, the gold
standard. MRI has showed a high sensitivity and
specificity with a very high positive predictive value
and overall diagnostic accuracy is also very high.
These findings indicate that MRI is a highly reliable
tool for identifying true cases of astrocytoma, with
excellent ability to rule in the disease when positive.
However, the relatively lower negative predictive value
suggests that a negative MRI result does not fully
exclude  astrocytoma, and  histopathological
confirmation remains essential. The ROC analysis
further supports the diagnostic utility of MRI, although
the low AUC value observed may reflect limitations
related to small sample size and potential statistical
bias. Overall, MRI can be considered a valuable,
non-invasive, and highly sensitive modality in the

initial evaluation of suspected astrocytoma, but
histopathology remains indispensable for definitive
diagnosis.

Acknowledgements
None

Conflict of interest: Authors declared no conflict of interest.

Financial Disclosure
This research project was not funded by any organization.

Contribution to authors: Choudhury S, Hossain ASMS, Kamal
MHM was involved in protocol preparation, Choudhury S was
involved in data collection and literature search, Kamal MHM,
Mostafa SN, Sultana N, Ahmed T was involved in manuscript
writing, Choudhury S, Hossain ASMS was involved in
preparation and revision of this manuscript. All authors read and
approved the final manuscript.

Data Availability

Any inquiries regarding supporting data availability of this study
should be directed to the corresponding author and are available from
the corresponding author on reasonable request.

Ethics Approval and Consent to Participate

Ethical approval for the study was obtained from the Institutional
Review Board. As this was a prospective study the written informed
consent was obtained from all study participants. All methods were
performed in accordance with the relevant guidelines and regulations.

How to cite this article: Choudhury S, Hossain ASMS, Kamal
MHM, Mostafa SN, Sultana N, Ahmed T. Diagnostic Accuracy of
Magnetic Resonance Imaging in the Diagnosis of Astrocytoma. J Natl
Inst Neurosci Bangladesh, 2025;11(1):63-67

Copyright: © Choudhury et al. 2025. Published by Journal of
National Institute of Neurosciences Bangladesh. This is an open
access article and is licensed under the Creative Commons
Attribution Non-Commercial 4.0 International License (CC
BY-NC 4.0). This license permits others to distribute, remix,
adapt and reproduce or changes in any medium or format as long
as it will give appropriate credit to the original author(s) with the
proper citation of the original work as well as the source and this
is used for noncommercial purposes only. To view a copy of this
license, please See: https://creativecommons.org/licenses/
by-nc/4.0/

ORCID:

Shahnaz Choudhury: https://orcid.org/0009-0006-4425-1524
ASM Shahidul Hossain: https://orcid.org/0009-0003-4029-3709
Mahmud Hasan Mostofa Kamal:
https://orcid.org/0009-0007-0470-7467

Syeda Nazlee Mostafa: https://orcid.org/0009-0009-2508-7361
Nasim Sultana: https://orcid.org/0009-0001-5407-2881
Tahmina Ahmed: https://orcid.org/0009-0000-4785-8213

Article Info

Received on: 7 September 2024
Accepted on: 24 November 2024
Published on: 1 January 2025

oo




Diagnostic Accuracy of MRI in the Diagnosis of Astrocytoma

Choudhury et al

References

1. Greenberg MS. Astrocytoma. In: Handbook of Neurosurgery. 4th
ed. Lakeland, Fla: Greenberg Graphics Inc; 1997;pp.244-256

2. Kennedy B, Bruce JN. Astrocytoma. Updated on: May 27, 2013;
Viewed on: 12 August 2013; WebMD LLC, 2013 [Web site:
http://emedicine.medscape.com/article/283453-overview#a0101]

3. Central Brain Tumor Registry of the United States (CBTRUS).
2010. Central Brain Tumor Registry of the United States. Available:
http://www.cbtrus.org/factsheet/factsheet.html. Last accessed 15
August 2013 Central Brain Tumor Registry of the United States
analyses of the NPCR and SEER data, 2005-2009

4. Osborn AG. 1994. Diagnostic Neuroradiology’, 1st ed.: Mosby St.
Louis, (Missouri); pp.407, 408, 529, 531-536, 555

5. Kleihues P, Burger PC, Scheithauer BW. The new WHO
classification of brain tumours. Brain Pathol 1993;3:255-268

6. Geets X, Daisne JF, Arcangeli S, et al. Inter-observer variability in
the delineation of pharyngo-laryngeal tumor, parotid glands and
cervical spinal cord: comparison between CT-scan and MRI.
Radiotherapy and oncology; 2005;77(1):25-31

7. Boss A, Bisdas S, Kolb A, et al. Hybrid PET/MRI of intracranial
masses: initial experiences and comparison to PET/CT. J Nuclear
Med 2010;51(8):1198-205

8. Sutton D, Stevens JM, Miszkeil K. 2003,Intracranial lesions. In:
Sutton D, editor. ‘Text Book of Radiology and Imaging’,7th ed, UK:
Churchill Livingstone;p.1723-66

9. LiC,Ai B, LiY, Qi H, Wu L. Susceptibility weighted imaging
brain astrocytomas. Eur Radiol 2010;75(1):e81-85

10. Bray F, Ren JS, Masuyer E, Ferlay J. Estimates of global cancer
prevalence for 27 sites in the adult population in 2008. Int J Cancer.
2013;132(5):1133-45

11. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM.
GLOBOCAN 2008 v1.2, Cancer Incidence and Mortality
Worldwide: IARC Cancer Base No. 10 [Internet]. Lyon, France:
International Agency for Research on Cancer; 2010. Available from:
http://globocan.iarc.fr

12. Leeds NE, Kieffer SA. Evolution of Diagnostic Neuroradiology
from 1904 to 19991. Radiology 2000;217(2):309-18

L |




