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Abstract: The objective of this study was to evaluate the effectiveness of perfusion and magnetic resonance
spectroscopy in the characterization of brain tumors. The study was conducted during the period extended
from 2014 up to 2017, using 1.5 Tesla superconducting Syngo MRI system at Neuro-Surgery and Oncology
department at Jazan- Saudi Arabia.

The study was designed by obtaining a spectrum, that was analyzed, and was influenced by many
parameters, including chemical characteristics of each metabolite and the compounds in which they are
located; N-acetyl aspartate (NAA) , choline (Cho), creatine (Cr) Cho/ NAA, Cho/ Cr, NAA/ Cr , Lactate and
Lipid at the selection of the lesion area to be studied. The perfusion MRI (rCBV) was characterized as normal,
hyper, and hypo-perfused. Choice of the technique type to be employed was (PRESS and STEAM) and the
choice of the echo time was (short and long). The diagnostic strategy was evaluated based on results of
imaging of 128 patients who had completed data including age, tumor tertiary in the brain. Conventional MRI
with standard diagnostic criteria, findings and application of scan with T;:TR<500ms and TE <50ms and T,
:TR>1500 and TE>80ms were obtained.MRI with contrast enhancement in T, weighted image and nullify the
signal from CSF were also been achieved . Adequate scan was attained with Short echo times (TES) less than
30ms for STEAM and TE as long as 144ms and 288ms milliseconds for PRESS technique. For MRS long TE
(1500/144ms) was used; for identification (Cho), (Cr), (NAA), and lactate. Conversely, short TE (2000/35ms)
was applied for identification of Lipids, lactate, ALA, myoinositol, glutamate, and glutamine.

The current study showed that the most common affected age was age between 41-50 years old
constituting 34(26.6%). Distribution of tumor territory in the brain site has significant relation with age at p-
value= 0.006.The entire lesions were diagnosed according to the standard criteria of diagnosis done by
radiologist. Astrocytomas, were found in 58(45.3%) of the cases, Gliomatosis Cerebri,Glioblastic Multiform (
GBM) and Oligodendroglioma were 44 (34.4%) ,where the Lymphoma and Meningioma were found in
2(1.6%) and 8(6.3%) of the cases in respectively , where the metastases constituting 3(2.3%).Ependymal
tumors were found to be 13(10.1%) 5 cases were Ependymoma and 8 were Subependymoma. Significant
results between the perfusion findings and the MRS values regarding Cho/ NAA at p= (0.000) and Cho/ Cr at
p = (.000).Astrocytomas showed a relative reduction in NAA and Cr, and Cho comparing with the lymphoma
.The spectra of metastases are similar to those of meningioma and gliomatos cerebri and ependemal tumors,
with low NAA, low Cr, and high Cho levels. The difference was found to be significant in the NAA values at
different brain lesions with no significant reduction or increasing in Cho and Cr. Cho/Cr has significant
impact in differentiation of lymphoma from other lesions at p value = 0.004 where the other parameters
including Cho/ NAA, NAA/ Cr, Lactate and Lipid showed no significant relations. By combining both MRS
and perfusion MRI, the diagnosis of lesions was achieved with value of 0.94+.89 for NAA and Cho/ NAA
1.83+£1.22. A significant relation was found between the diagnosis and tumor character in Perfusion-MRI
(rCBV) as normal, hypo-perfused and hyper- perfused at p-value=0.001 as well; the STEAM and PRESS
results at P-value = 0.042 and 0.042 in respectively. Perfusion-MRI (rCBV) and MRS are useful for
establishing the differential diagnosis between brain metastases and brain tumors. Both has significant relation
in differentiation and diagnosis of brain tumors regarding its perfusion as well in chemical characteristics of
each metabolite and the compounds in which they are located; N-acetyl aspartate (NAA) , Cho/ NAA, Cho/ Cr
at the selection of the area to study. So the combination of MRS and perfusion-weighted imaging may
improve characterization of brain lesions
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l. INTRODUCTION
Brain tumors can be defined as the development of abnormal cells within different parts of the brain.
Several studies and investigation have been done to rule out various aspects of brain tumors. Brain tumors
usually develop, when the tumors cells escape from the normal physiological control and invade nearby
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healthy cells [1]. Any healthy cerebral cell, membrane, or covering of brain can be converted into benign or
malignant tumor. The two major types of brain tumors include benign tumors and malignant tumors. [2].

Gliomas are considered as the most primary type of brain tumors. These types of tumors are divided
into various categories according to their aggressiveness and morphology. This type of tumor always
originates from glial cells, which include astrocytes and oligodentrocytes. The nature of Gliomas is
infiltrative, which has the capability to result in neuronal cell damage and decreased N-acetyl aspartate
(NAA). The actual cause of this tumor is still unknown; however, presence of genetic disorders is the leading
cause for the occurrence of gliomas [3].

It is extremely difficult for the health care professionals to make a strong prognosis of malignant
gliomas. The reason is that malignant glioma has increased relapse rate and infiltration nature. Therefore, the
therapeutic approaches are always different for every different type of the tumor [4]. There are various in vivo
approaches, which are used in the clinical settings for diagnosis of brain toumers [5]. The use of conventional
magnetic resonance imaging with contrast media makes positive effects in the process of characterization.
However, detection of malignancy does not require any area of contrast media enhancement [6].

The reason behind this statement is that some low-grade tumors have shown contrast enhancement;

whereas, few glioblastomas have not shown any contrast enhancement. Therefore, high and low grade brain
tumors cannot be distinguished with the help of contrast enhancement consistently. Inappropriate signals
around tumors on T2-weightes images will be non-specific, since they can represent vasogenic edema,
neoplastic infiltration, or both. The data, which is derived out by diffusion weighted imaging, MRS, and
perfusions are totally dependent upon one another [7]. However, all of these approaches are complementary to
magnetic resonance imaging.
There are two classes of spatial localization techniques for MR spectroscopy; single-voxel (SV) techniques
commonly used methods includes PRESS[8] and STEAMI9] which record spectra from one region of the
brain at a time, or multi-voxel techniques called ‘Chemical Shift Imaging’ (CSI)[10,11] which simultaneously
record spectra from multiple regions and thereby map out the spatial distribution of metabolites within the
brain.

Furthermore, conventional MRI is also used in the clinical settings to detect tumors of brains.
However, MRA, functional MRI, PET/CT, and PET/MRI are also used for differential diagnosis. For accurate
and final diagnosis, histopathology (invasive technique) is widely used in the hospital settings with the guides
of MRS to correct area [12]. The current study, aimed to evaluate the assumption that the combination of MR
spectroscopy with a single voxel spectroscopy (SVS), chemical shift imaging (CSI) measurement and
perfusion technique, could improve the diagnostic value brain tumor character and diagnosis.

1. MATERIALS AND METHODS
MRI cases with brain tumors were reviewed, and performed descriptive analytical (case-control) study on
patients (study group) presented to neuro-surgery & Oncology departments. All of the selected patients
submitted their comprehensive clinical history and clinical examination report. Moreover, MRI of brain
tumors was discussed and evaluated by the radiologist, oncologist, neuro-surgeons, and the researcher.
Tabulation and discussion of the results have been ruled out. Analysis of the results was also done with the
help of acquired data.One hundred twenty eight participants were selected for the purpose of investigation.
89(69.5%) were males individuals and 39(30.5%) were females individuals were selected who were suffering
from different types of gliomas. The participants were mean age was 47.08 +18.1 ranged from 3-86years. No
participant had undergone radiotherapy or chemotherapy.
World Health Organization has categorized the malighancy of glioma into four grades from 1 to 4. Grade 1
brain tumors are known as gliomas [13]. Grade 2 brain tumors are known as anaplastic astrocytomas, Grade 3
brain tumors are mostly known as anaplastic oligodedrogiomas Grade 4 brain tumors are known as anaplastic
gangliogliomas and anaplastic ependymomas. [14].
We have utilized a 1.5 Tesla superconducting syngo MRI system with 25mT/m maximum gradient potential
and slandered head coil.lt is a fact that general slope towards the base line in MRS spectrum is demonstrated
in the case of unsuccessful water suppression.
The study used two different techniques for spectroscopy examination with syngo MRI system, which include
SVS and CSI. Both of these methods differ in their localization properties.
A. With a single voxel spectroscopy (SVS) measurement, we acquire the MR spectrum of small volume of
interest (VOI).
B. With chemical shift imaging (CSI) measurement, we acquire several spectrum arranged in a matrix in the
volume of interest (VOI).

MRS: Phase-encoding gradients use to encode spatial information after the RF pulses and the gradient of
slice selection. MRS is acquired using only slice selection and phase encoding gradients, besides the spoiler
gradients.Spectroscopic study was carried out using chemical shift imaging (CSI) and acquiring a localized
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scan at the lesion’s equator. as well investigation with single voxel acquisition was used as the lesions were
localized in areas where multi-voxel acquisition had proved difficult (cerebellum, brainstem or in
supratentorial cortico-subcortical site). To get an accurate assessment of the tumor chemistry, the
spectroscopic voxel was placed over an enhancing region of the tumor, avoiding areas of necrosis,
hemorrhage, calcification, and cysts. Each patient was examined by both short TE (2000/35) (TR/TE) and
long TE (1500/144) sequences.Perfusion and spectroscopy imaging quantitative data were analyzed blindly
by experienced neuroradiologist using a dedicated post-processing workstation. Perfusion CBV maps were
evaluated by detecting the normalized maximum value of the lesion in relation to the contra lateral normal
white matter value (rCBV). With reference to spectroscopy, the maximum Cho/NAA ratio of a voxel selected
in the solid tumor area was calculated. In addition, the presence of lactate peak was also taken into account.

1. RESULTS
Table No (1) Distribution of study sample according to age, frequency and percentages
Age Frequency Percentages (%)
<10 5 3.9
11-20 9 7.0
21-30 10 7.8
31-40 16 12.5
41-50 34 26.6
51-60 30 23.4
61+ 24 18.8
Total 128 100.0(%)
Table No (2) Detailed distribution of Tumor territory in the brain site Cross tabulated with Age
Age
Total
11-20 21-30 31-40 41-50 51-60 >60
. . Count 1 0 0 3 8 2 14
Right Parietal
% of Total .8% .0% .0% 2.3% 6.3% 1.6% 10.9%
Count 2 0 0 4 4 3 13
Left Temporal
% of Total 1.6% .0% .0% 3.1% 3.1% 2.3% 10.2%
. Count 0 0 1 2 0 2 5
Right Temporal
% of Total .0% .0% .8% 1.6% .0% 1.6% 3.9%
. Count 0 0 3 0 1 3 7
Extra-axial
% of Total .0% .0% 2.3% .0% .8% 2.3% 5.5%
. Count 0 0 4 2 0 3 9
Left Parietal
% of Total .0% .0% 3.1% 1.6% .0% 2.3% 7.0%
Count 1 0 5 1 3 3 13
Left Frontal
% of Total .8% .0% 3.9% .8% 2.3% 2.3% 10.2%
. Count 0 2 0 6 1 2 11
Right Frontal
% of Total .0% 1.6% .0% 4.7% .8% 1.6% 8.6%
. Count 0 1 1 5 6 1 14
Occipital
% of Total .0% .8% .8% 3.9% 4.7% .8% 10.9%
. Count 0 2 1 0 3 0 6
Intra- axial
% of Total .0% 1.6% .8% .0% 2.3% .0% 4.7%
Count 0 0 0 0 2 0 2
Thalamus
% of Total .0% .0% .0% .0% 1.6% .0% 1.6%
Left middle and Count 0 1 0 0 1 0 2
Interior cranial fossa | o4 of Total 0% 8% 0% 0% 8% .0% 1.6%
. Count 0 0 0 1 0 0 1
Left parasagittal
% of Total .0% .0% .0% .8% .0% .0% .8%
Posterior fossa Count 0 1 0 0 0 1 2
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% of Total .0% .8% .0% .0% .0% .8% 1.6%
Trigone of right lateral Count 1 0 0 0 0 0 1
ventricle % of Total 8% 0% 0% 0% 0% 0% 8%
Level of Sylvain Count 0 0 0 0 0 1 1
aqueduct % of Total 0% 0% 0% 0% 0% 8% 8%
Superior vermis of left Count 1 0 0 0 1 0 2
cerebi % of Total 8% 0% 0% 0% 8% 0% 1.6%
Left cerebellopontine Count 0 0 1 2 1 0 4
angle and petrus apex | 9 of Total 0% 0% 8% 1.6% 8% 0% 3.2%
. Count 0 0 0 0 0 1 1
Left orbital apex
% of Total .0% .0% .0% .0% .0% .8% .8%
Right cerebellar Count 1 0 0 0 0 0 1
hemisphere % of Total 8% 0% 0% 0% 0% 0% 8%
Count 1 0 0 0 0 0 1
Hypothalamus
% of Total .8% .0% .0% .0% .0% .0% .8%
Count 0 0 0 1 0 0 1
Under flax
% of Total .0% .0% .0% .8% .0% .0% .8%
. Count 0 1 0 2 0 2 5
Bi-frontal lobes
% of Total .0% .8% .0% 1.6% .0% 1.6% 4.0%
Count 1 0 1 0 0 0 2
Corpus Callosum
% of Total .8% .0% .8% .0% .0% .0% 1.6%
. Count 0 1 2 1 1 0 5
Basal ganglia
% of Total .0% .8% 1.6% 0.8% .8% .0% 3.9%
Fronto-temporal and Count 0 0 1 0 2 0 3
Insular cortex % of Total 0% 0% 8% 0% 1.6% 0% 2.4%
Anterior horn of lateral Count 0 0 0 1 0 1 2
ventricle % of Total 0% 0% 0% 8% 0% 8% 1.6%
Total Count 9 9 20 31 34 25 128
otal
% of Total 7.0% 7.0% 15.6% 24.2% 26.6% 19.5% | 100.0%
P-value=0.006

Table No (3) Distribution of study sample according to Radiologist Diagnosis for the brain lesions
Diagnosis Frequency Percentages (%)

Astrocytoma* 58 45.3

Gliomatosis Cerebri/
Glioblastic Multiform/

(GBM)/ 44 34.4
Oligodendroglioma
Meningioma 8 6.3
Metastatic 3 2.3
Lymphoma 2 1.6
Ependymal tumors ** 13 10.1
Total 128 100.0 (%)

*The Classification of astrocytoma is divided basically into Astrocytoma, WHO grade | (Al),
Astrocytoma, WHO grade 1l (All),Anaplastic astrocytoma, WHO grade 111 (AA I11), Glioblastoma
multiforme, WHO grade IV (GBM V) ,pilocytic astrocytoma and Giant cell astrocytoma.

** Ependymal tumors (including Ependymoma and Subependymoma), 5 cases were Ependymoma
and 8 were Subependymoma
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Table No (4) Perfusion-MRI (rCBV) for lesions characteristics

Perfusion Character Frequency Percentages (%)
Normal 56 43.8
Hypo- perfused 38 29.7
Hyper- perfused 34 26.6
Total 128 100.0 (%)

Table No (5) Cross tabulation between the MRS Metabolite values and Perfusion-MRI (rCBV), STEAM
and PRESS Techniques*Long TE (1500/144) and Short TE (2000/35)

NAA Cho Cr Cho/ NAA | Cho/Cr | NAA/Cr | Lactate Lip

Perfusion- | g4, 1.25 1.30 1.83 2.45 1.28 1.33 97
(r'\ég\'/) +8 +1.1 +1.2 +1.2 +.96 +68 +33 +33
b vane | (032) | (309) | (:800) (.000) (.000) (.677) (.225) (.865)

STEAM 94 1.25 1.30 1.83 2.45 1.28 1.33 97

P-Value +.89 +1.1 +1.2 +1.2 +9 +.6 +.3 +.3
(.380) | (.659) | (.139) (.403) (.291) (.770) (.994) (.822)

PRESS 94 1.25 1.30 1.83 2.45 1.28 1.33 97
P-Value +.89 +1.1 +1.2 +1.2 +.96 +.68 +33 +33
(.380) | (.659) | (.139) (.403) (.291) (.770) (.994) (.822)

Table No (6) Cross tabulation between the MRS Metabolite values and the diagnosis of brain
tumors*Long TE (1500/144) and Short TE (2000/35)

Diagnosis NAA Cho Cr ﬁg(z Cg?/ Né?/ Lactate | Lip
Astrocytoma 1.05 1.41 1.35 1.67 2.23 1.23 1.40 .865
+1.04 | +1.44 +1.34 +1.01 +.87 +.61 +.41 +.12
GliomatosisCerebri/
GlioblasticMultiform/ | 0.71 1.04 1.22 2.21 2.87 1.35 1.28 1.08
(GBM)/and +.43 +.74 +91 +1.57 | +£1.01 | £.867 +.30 +.46
Oligodendroglioma
Meningioma 0.76 0.72 0.91 1.26 2.07 1.14 1.33 .900
+.27 +.31 +.44 +.349 | +.950 | +.203 +.00 +.00
Metastatic 0.97 1.22 1.41 2.04 2.88 1.55 i i
+.56 +104 | +£1.703 | +505 | +.085 | +.593
Lymphoma 2.73 2.22 341 1.08 1.39 1.19 i i
+2.92 | +2.19 +3.79 +.25 +.30 +.00
Ependymoma 0.83 1.15 0.41 1.38 2.80 2.02 i i
+0 +.00 +.00 +.00 +.00 +.00
P-value 0.029 | 0.369 .187 0.141 | 0.004 | 0.818 0.736 | 0.624

Table No (7) Cross tabulation between the radiologist diagnosis of brain tumors and the lesion Perfusion-
MRI (rCBV) results

Diagnosis * Perfusion-MRI (rCBV) Cross tabulation
Perfusion-MRI (rCBV)
Diagnosis /P-value=0.001 c - Total
g Hype_r Normal Hypq
perfusion perfusion
Count 12 20 26 58
Astrocytoma 0
% % of 9.4% 15.6% 20.3% 54.7%
Total
GliomatosisCerebri/ Count 21 18 5 44
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GlioblasticMultiform/ % of
( GBM)/and Total 16.4% 14.1% 3.9% 34.4%
Oligodendroglioma
Count 1 2 5 8
o 5
Meningioma 'I{gt:\fI 0.8% 1.6% 3.9% 6.2%
Count 0 3 0 3
i 0
Metastatic T/‘; gl 0.0% 2.3% 0.0% 2.3%
Count 0 0 2 2
0
Lymphoma TA;tOJI 0.0% 0.0% 1.6% 1.6%
Count 0 13 0 13
0
Ependymal Tumor 'I%toafl 0.0% 10.2% 0.0% 10.2%
Count 34 56 38 128
Total % of
Lol 26.6% 43.8% 29.7% 100.0%

Table No (8) Cross tabulation between the radiologist diagnosis of brain tumors and PRESS and
STRESS results

STEAM PRESS Total
Diagnosis Norma Total
| Above Normal Under
Astrocytoma 55 3 58 55 3 58
42.9% 2.3% 45.3% 42.9% 2.3% 45.3%
Gliomatosis Cerebri/ 44 0 44 44 0 44
GlioblasticMultiform/
(GBM)/and 34.4% 0.0% 34.4% 34.4% 0.0% 34.4%
Oligodendroglioma
Meningioma 6 2 8 6 2 8
4.7% 1.6% 6.2% 4.7% 1.6% 6.2%
Metastatic 3 0 3 3 0 3
2.3% 0.0% 2.3% 2.3% 0.0% 2.3%
Lymphoma 2 0 2 2 0 2
1.6% 0.0% 1.6% 1.6% 0.0% 1.6%
Ependyal Tumor 13 0 L 13 0 13
10.2% 0.0% 0.8% 0.0% 10.2
123 5 128 123 5 128
96.1% 3.9% 1((),9'0 96.1% 3.9% 1%9'0
0 0
P-value =0.042 P-value=0.042
V. DISCUSSION

The study was designed by obtaining a spectrum, that was analyzed, and was influenced by many
parameters, including chemical characteristics of each metabolite and the compounds in which they are
located; NAA ,Cho, Cr Cho/ NAA, Cho/ Cr, NAA/ Cr , Lactate and Lipid at the selection of the area to study.
Lesions to be considered are cystic, solid, homogeneous, and heterogeneous. And the perfusion character to
be as hyper-perfusion, normal and hypo- perfused. Choice of the technique type to be employed was
(monovoxel or multivoxel) and of the sequence to be used (PRESS and STEAM) and the choice of the echo
time (short or long). Table (1) presented the distribution of the sample age; the most common affected age
was age between 41-50 years old constituting 34(26.6%).Table (2) showed detailed distribution of tumor
territory in the brain site cross tabulated with age where a significant relation was detected between the site
and age at p-value= 0.006.
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All the lesion were diagnosed according to the standard criteria of diagnosis done by radiologist, the
astrocytomas, were found in 58(45.3%) of the cases where the ependymoma and lymphoma were found in
13(10.1%) and 2(1.6%) of the cases in respectively (table 3)

Classification of astrocytoma is divided basically into Fibrillary astrocytomas including
Astrocytoma, WHO grade | (Al), Astrocytoma, WHO grade Il (All),Anaplastic astrocytoma, WHO grade 11l
(AA 111), Glioblastoma multiforme, WHO grade IV (GBM 1V), and Other astrocytomas: Gliomatosis cerebri,
pilocytic astrocytoma ,Giant cell astrocytoma ,subependymal tumor and other types[15]. In our sample the
astrocytoma included (diffused anaplastic ,Glioblastoma multiforme ,pilocytic astrocytoma and giant cell
astrocytoma and are constituting most of the cases 58 out of 128 (45.3%).Anaplastic astrocytomas are mostly
located in the cerebral hemispheres with imaging features as heterogeneous mass with edema appears in most
of the cases with good enhancement after contrast .Glioblastoma multiforme (GBM) also was located is in
the hemispheres with imaging features appears as heterogeneous mass highly contrast enhancement with
extensive vasogenic edema and mass effect. The Pilocytic astrocytomas appear in the cerebellum and are
usually appear as cystic and have intense mural enhancement. Gliomatosis cerebri was found in 44(34.4%) of
the cases and is characterized as diffuse growth of glial neoplasm within brain, with no gross mass lesions but
a diffuse infiltration of brain tissue by tumor cells are present; it appears as non-enhancing lesions.
Ependymal tumors were found to be 13(10.1%) out of the 128 case, 5 cases were Ependymoma and 8 were
Subependymoma, it was located adjacent to ventricles within the parenchyma and periventricular area with
imaging features resemble astrocytoma . Our trend in the classical diagnosis depend upon the T, and T, after
contrast it allows differentiation of lesions by the difference in the standard criteria of diagnosis and signal
intensity[15] .The current study used the perfusion technique and were characterized as moderate ,poor and
well perfused ,this was noticed in table( 4).

Because conventional MRI allows for only indistinguishable identification and localization of
tumors, biopsies were routinely required to diagnose tumors. Unfortunately, many tumors may be
unapproachable for biopsy; therefore another method is needed. MRS had the advantage of being a
noninvasive diagnostic procedure. [16,17] For that reason we investigate the value of this technique in
diagnoses of brain tumors by comparing the radiologist reports at perfusion ,STEAM and PRESS with the
MRS chemical results, Table No (5) .

Studies showed that MRS can show the abnormal findings in nearly 100% of brain tumors, as well it

is useful in the differential diagnosis of brain tumors and in characterization of metabolic changes associated
with tumor progression, degree of malignancy, and response to treatment .[18-23]
At present study, the best possible pulse sequence parameters when using MRS for characterizing tumors are
controversial. The parameter that largely influences the spectrum is TE. A long TE allows the observation of a
reduced number of metabolites and has less baseline distortion, yielding a spectrum that is easy to process,
analyze, and interpret. At approximately 144 TE, Ala and Lactate doublets are inverted because of J-coupling,
making it easier to differentiate these resonances from lipids and other molecules. On the other hand, more
resonances are visible at short TE because the signal intensity from compounds with strong J-modulation may
be lost at long TE. Accordingly, a short TE is used for better evaluation of lipids, myo-inositol, glutamine,
and glutamate. In this study, we tested the influence of TE; Long TE (1500/144) and Short TE (2000/35) in
the classification of the most common tumor types found in the brain.

In Normal spectroscopy Cho/Cr ratio is near 1; ratio 2:1 and in high grade tumors decreased NAA
Cho/Cr ratio > 2:1[15] and in cases of brain tumors it showed multiple metabolic changes including high Cho
,Jlow NAA, low Cr, high Lactate and Lipids.[ 24]

Diffusion-weighted imaging provides a way to evaluate the diffusion properties of water molecules
in tissue and has been used for diseases [25]. In recent publications, diffusion-weighted imaging is believed to
be valuable in the diagnosis of different lesions and tumors. [26, 27]. The current study was obtained to
compare MRS findings with those of diffusion-weighted imaging to determine which technique is more
effective in characterization and diagnosis of brain tumors. The current study showed significant results
between the perfusion findings and the MRS values regarding Cho/ NAA 1.83+1.224 at p= (0.000) and Cho/
Cr value 2.45+.968 at p = (.000) with no significant relation between other MRS parameters with STEAM
and PRESS techniques.

In our clinical practice we used short echo times (TEs) less than 30ms and adequate scan was
obtained with TE as long as 144ms and 288ms milliseconds for PRESS technique. For MRS using Long TE
(1500/144ms); the signal from most metabolites in the brain is lost except that of choline (Cho), creatine (Cr),
N-acetyl aspartate (NAA), and lactate. Conversely, short TEs (2000/35ms) allow for identification of many
other metabolites Lipids, lactate, ala, myoinositol, glutamate, and glutamine. For this important value, MRS is
better to be included as part of a routine imaging study. At our institution, we have created a set organized
work which allows the technologist to perform the study easily by setting the location of the voxel and
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tailoring its size to correspond grossly to the abnormality in question. A voxel should include as much of the
abnormality as possible and little normal surrounding brain tissue.

Astrocytomas show a relative reduction in NAA and Cr, and Cho comparing with the lymphoma
.The spectra of metastases are similar to those of meningioma and gliomatos cerebri and ependemal tumors,
with low NAA, low Cr, and high Cho levels. The difference was found to be significant in the NAA values at
different brain lesions with no significant value in the reduction or increasing of Cho and Cr these were
noticed in table (6)

Similarly; regarding astrocytomas, several studies, have suggested an association between tumor
character and Cho levels, the higher grade tumors having greater Cho concentrations. [28] Some studies have
found high-grade tumors glioblastoma multiforme (GBM)) to have lower levels of Cho than grade Il or grade
111 astrocytoma.[29] This may be due to the presence of necrosis in high-grade tumors, particularly those with
necrotic cores, since necrosis is associated with low levels of all metabolites.[30,31,32 ] Our opinion is that
tumors are commonly heterogenous, with necrotic cores, proliferative rims and invasion of surrounding brain
tissue and the spectrum may vary greatly depending on the region that is sampled by MRS therefore, the
region-of interest chosen for analysis may have a large influence on the results. One study used MR perfusion
imaging to guide the spectral measurement location; and they found no significant relation between changes
in NAA,Cho, Cr, NAA/Cr, lactate and lipids were detected in normal or hypoperfused tumor regions while
the Cho/NAA and Cho/Cr has significant impact [33] But our study showed a significant relation between the
diagnosis and the character of the tumors to be hyper or hypo or normal perfusion as noticed in table(7)

The current study results was consistent with previous studies [34,35] who have mentioned that for
characterization of metastases from other brain tumors, it has been suggested that gliomas showed elevation in
Cho in surrounding tissue where metastatic lesions tend to be more encapsulated and therefore show high Cho
signals or other abnormalities outside the region of enhancement as well metastatic lesions always elevated
lipid peaks; thus, if the lesion does not exhibit mobile lipid signals,anaplastic glioma is more likely.[36].

The current study showed that Cho/Cr has significant impact in differentiation of lymphoma from
other lesions with p value = 0.004 where the other parameters Cho/ NAA, NAA/ Cr, Lactate and Lipid have
no significant relationship. By combining both MRS and perfusion MRI, the diagnosis of lesions was
achieved with value of 0.944+.896 for NAA and Cho/ NAA 1.83+1.224 however another study showed that
the cutoff points of NAA/Cho < 0.61 and rCBV >1.50 in corresponding to tumor diagnosis.[37] and another
one showed that presence of tumor was indicated when Cho/NAA ratio was greater than 1.9.[38] .Table (7,8)
showed a significant relation between the diagnosis of tumors and Perfusion-MRI (rCBV) , STEAM and
PRESS results at P-value=0.001,0042 and 0.042 in respectively.

V. CONCLUSION

The diagnostic strategy was evaluated; Perfusion-MRI (rCBV) and MRS are useful as additional imaging
techniques for establishing the differential diagnosis between brain metastases and brain tumors. Both has
significant relation in differentiation and diagnosis of brain tumors; as hyper-hypo or normally perfused as
well in chemical characteristics of each metabolite and the compounds in which they are located; N-acetyl
aspartate (NAA) , Cho/ NAA, Cho/ Cr at the selection of the area to study. MRI-based techniques including
results from perfusion MRI, and MRS were proposed to improve the diagnosis and characterizing of brain
lesions as astrocytoma, gliomatosis cerebri ,meningioma, lymphoma ,ependymal tumors and metastases.
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