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Background: One of the main causes of neurological issues is still brain tumors. The age-standardized incidence of
malignancies of the central nervous system rose 17.3% between 1990 and 2016. The present study was conducted to assess
role of perfusion MRI in evaluation of brain tumours by using relative Cerebral Blood Volume (r CBV).

Materials & Methods: 43 cases of brain tumour of both genders was selected. MRI was performed on 23 patients using
conventional imaging, perfusion imaging with T2*-weighted Echo-Planar sequence after administration of Gadopentetate
dimeglumine. Perfusion data was processed to obtain colour maps and rCBV value was generated. rCBV values were

correlated with histopathological grade of tumours.

Results: Out of 43 patients, 23 were males and 20 were females. Common brain tumor was astrocytoma in 30 and
medulloblastoma in 13. Grade was grade | in 10, grade Il in 21, grade Ill in 7 and grade IV in 5 cases. The difference was
significant (P< 0.05). The mean relative Cerebral Blood VVolume (rCBV) in grade | was 2.5, in grade Il was 4.6, in grade 11l
was 8.1 and grade IV was 13.7. The difference was significant (P< 0.05).

Conclusion: Prior to surgery, perfusion MRI can be used to distinguish between low-grade and high-grade gliomas.
Therefore, its incorporation into standard MRI will improve the diagnostic precision in distinguishing between low-grade

and high-grade gliomas.
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Introduction

One of the main causes of neurological issues is still
brain tumors. The age-standardized incidence of
malignancies of the central nervous system rose
17.3% between 1990 and 2016.

There is a great deal of variance in symptoms, so it
is crucial to identify these lesions with clarity.! For
reasons including improved soft tissue contrast
distinction, the ability to more clearly show the
extent of the tumor and its relationship to
surrounding eloguent structures, MRI is thought to
be superior to CT. In addition to traditional MR,
magnetic resonance perfusion imaging is a method
that evaluates different hemodynamic measures
noninvasively.?

These metrics are Mean Transit Time (MTT),
Cerebral Blood Volume (CBV), and Cerebral Blood
Flow (CBF). CBV is proportional to area under the
contrast agent concentration-time curve.* This
number is commonly represented as rCBV which
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refers to measurement relative to standard reference,
usually contralateral to white matter. The majority
of adult central nervous system (CNS) primary
neoplasms are glial in origin. The most prevalent
and typically lethal of the glial-originated tumors are
glioblastomas. The degree of angiogenesis and
vascular architecture are crucial factors in assessing
the biological aggressiveness of various tumor
forms.5 In-vivo maps of CBV that show the general
vascularity of the tumor are provided by perfusion
MRI. rCBV measurements has been shown to
correlate  with both conventional angiographic
assessment of tumour vascularity and histological
measurements of tumour neovascularisation.® The
present study was conducted to assess role of
perfusion MRI in evaluation of brain tumours by
using relative Cerebral Blood Volume (rCBV).

Materials & Methods
The study was carried out on 43 cases of brain
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tumour of both genders. All gave their written
consent to participate in the study.

Data such as name, age, gender etc. was recorded.
MRI was performed on 23 patients using conventional
imaging, perfusion imaging with T2*-weighted Echo-
Planar sequence after administration of Gadopentetate
dimeglumine. Perfusion data was processed to obtain
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colour maps and rCBV value was generated. rCBV
values were correlated with histopathological grade of
tumours. Results thus obtained were subjected to
statistical analysis. P value < 0.05 was considered
significant.

Results

Table: | Distribution of patients

Total- 43
Gender Male Female
Number 23 20
Table I shows that out of 43 patients, 23 were males and 20 were females.
Table: 11 Assessment of parameters
Parameters Variables Number P value
Type Astrocytoma 30 0.01
Medulloblastoma 13
Grade Grade | 10 0.04
Grade Il 21
Grade 111 7
Grade IV 5

Table 11 shows that common brain tumor was astrocytoma in 30 and medulloblastoma in 13. Grade was grade |
in 10, grade 11 in 21, grade 11l in 7 and grade IV in 5 cases. The difference was significant (P< 0.05).

Table 111 Relative Cerebral Blood Volume (rCBV) based on grading

Grade R CBV P value
Grade | 2.5 0.01
Grade Il 4.6
Grade 11 8.1
Grade IV 13.7

Table II, graph | shows that mean relative Cerebral Blood Volume (rCBV) in grade | was 2.5, in grade Il was
4.6, in grade 111 was 8.1 and grade IV was 13.7. The difference was significant (P< 0.05).

Graph: | Relative Cerebral Blood VVolume (r CBV) based on grading
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Discussion

The most prevalent brain tumors are gliomas. It can
occasionally be challenging to distinguish between
low-grade and high-grade gliomas due to their
substantial overlap.” Perfusion MRI offers in vivo
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CBV maps that show the general vascularity of the
tumor, enabling an indirect evaluation of tumor
angiogenesis.®® It has been demonstrated that the
magnetic resonance measurement of rCBV correlates
with both histological measurements of tumor
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neovascularization and traditional angiographic
evaluations of tumor vascular density.’® The present
study was conducted to assess role of perfusion MRI
in evaluation of brain tumours by using relative
Cerebral Blood Volume (rCBV).

We found that out of 43 patients, 23 were males and
20 were females. Grewal et al'! evaluated the role of
perfusion MRI in evaluation of brain tumours by
using relative Cerebral Blood VVolume (rCBV). Grade
I astrocytoma and Grade Il astrocytoma had mean
rCBV of 1.435+£1.063 and 2.046+1.282, respectively.
Grade 111 astrocytoma and Grade IV astrocytoma had
mean rCBV of 7.620+3.463 and 12.455+0.361
respectively. Mean rCBV of medulloblastoma was
4.185+2.482. Low grade astrocytoma (grade | and
grade Il) had mean rCBV of 1.817+1.207 and high
grade astrocytoma (grade Il and grade 1V) had mean
rCBV of 9.554+3.611. There was significant
difference between mean rCBV in Grade I/11 vs HI/IV
(p<0.001), there was no significant difference
between mean rCBV in Grade | and Grade II.

We found that common brain tumor was astrocytoma
in 30 and medulloblastoma in 13. Grade was grade |
in 10, grade Il in 21, grade Il in 7 and grade IV in 5
cases. Law M et al? evaluated the sensitivity,
specificity, PPV, and NPV of perfusion MR imaging
and MR spectroscopy compared with conventional
MR imaging in grading primary gliomas. One
hundred sixty patients with a primary cerebral glioma
underwent conventional MR imaging, dynamic
contrast-enhanced  T2*-weighted perfusion MR
imaging, and proton MR spectroscopy. Gliomas were
graded as low or high based on conventional MR
imaging findings. The rCBV measurements were
obtained from regions of maximum perfusion.
Metabolite ratios (choline [Cho]/creatine [Cr], Cho/N-
acetylaspartate [NAA], and NAA/Cr) were measured
at a TE of 144 ms. Tumor grade determined with the
three methods was then compared with that from
histopathologic grading. Logistic regression and
receiver operating characteristic analyses were
performed to determine optimum thresholds for tumor
grading. Sensitivity, specificity, PPV, and NPV for
identifying high-grade gliomas were also calculated.
Sensitivity, specificity, PPV, and NPV for
determining a high-grade glioma with conventional
MR imaging were 72.5%, 65.0%, 86.1%, and 44.1%,
respectively. Statistical analysis demonstrated a
threshold value of 1.75 for rCBV to provide
sensitivity, specificity, PPV, and NPV of 95.0%,
57.5%, 87.0%, and 79.3%, respectively. Threshold
values of 1.08 and 1.56 for Cho/Cr and 0.75 and 1.60
for Cho/NAA provided the minimum C2 and Cl
errors, respectively, for determining a high-grade
glioma. The combination of rCBV, Cho/Cr, and
Cho/NAA resulted in sensitivity, specificity, PPV, and
NPV of 93.3%, 60.0%, 87.5%, and 75.0%,
respectively. Significant differences were noted in the
rCBV and Cho/Cr, Cho/NAA, and NAA/Cr ratios
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between low- and high-grade gliomas (P
<.0001,.0121,.001, and.0038, respectively).

We found that mean relative Cerebral Blood Volume
(rCBV) in grade | was 2.5, in grade Il was 4.6, in
grade 111 was 8.1 and grade 1V was 13.7. Saini J et al*®
assessed the inter-technique agreement of relative
cerebral blood volume (rCBV) measurements
obtained using T1- and T2*-perfusion MRI on 3T
scanner in glioma patients. Qualitative analysis of the
conventional and perfusion images showed that 16/49
(32.65%) tumors showed high susceptibility, and in
these patients T2*-perfusion maps were suboptimal.
Bland-Altman plots revealed an agreement between
two independent observers recorded rCBV values for
both T1- and T2*-perfusion. The ICC demonstrated
strong agreement between rCBV values recorded by
two observers for both T2* (ICC = 0.96, p = 0.040)
and T1 (ICC = 0.97, p = 0.026) perfusion and
similarly, good agreement was noted between rCBV
estimated using two methods (ICC = 0.74, P<0.001).
ROC analysis showed that rCBV estimated using T1-
and T2*-perfusion methods were able to discriminate
between grade-11l and grade-1V tumors with AUC of
0.723 and 0.767 respectively. Comparison of AUC
values of two ROC curves did not show any
significant difference.

The shortcoming of the study is small sample size.

Conclusion

Authors found that prior to surgery, perfusion MRI
can be used to distinguish between low-grade and
high-grade gliomas. Therefore, its incorporation into
standard MRI will improve the diagnostic precision in
distinguishing between low-grade and high-grade
gliomas.
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