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Abstract

Purpose: To compare the diagnostic performance of MR spectroscopy (MRS) and diffusion
weighted imaging in differentiating neoplastic and non-neoplastic lesions. Materials and
Methods: The maximum Cho/Cr, Cho/NAA, Cho/NAA+Cr, NAA/Cho, NAA/Cr and ADC
are measured in Y¢ patients; )+ neoplastic lesions and Y¢ non-neoplastic lesions, for each
study group, Man Whitney test was used to compare the metabolites peaks and ADC of each
group. The diagnostic performance was assessed with receiver operating characteristic (ROC)
curve analysis. Results: For differentiation of low grade neoplastic from non-neoplastic
groups with ROC curve analysis, a threshold value of >Y for Cho/Cr gave sensitivity Y7 and
specificity Y3.1VZ, a threshold value of ).¥ for Cho/NAA gave sensitivity A+’ and
specificityY+.AYZ, a threshold value of >:.A for Cho/NAA+Cr gave sensitivity A+7 and
specificityV4.VVZ, a threshold value of <:.Y for NAA/Cho gave sensitivity V+7 and
specificity AY.YY/Z and a threshold value of <-.Y for NAA/Cr gave sensitivity V+7 and
specificity Av.¥Y7Z, ADC was not statistically significant for differentiation of low grade
neoplastic and non-neoplastic lesions with exclusion of pyogenic abscesses. Conclusions:
Advanced neuro-imaging had an important role in differentiation of the low grade neoplastic
and non-neoplastic lesions
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Introduction

Low grade neoplasms in this study included
° cases of low grade astrocytoma, one case
of  dysembryoblastic  neuroectodermal
tumor, one case of hemangioblastoma, one
case of pleomorphic xanastrocytoma, one
case of gliomatosis cerebri and one case of
low grade ependymoma

Non-neoplastic lesions include one case of
focal cortical dysplasia, ¥ cases of pyogenic
abscesses, two cases of encephalitis, one
case of cerebritis, four demyelinating
lesions, three ischemic lesions, one case of
vasculitis and Y neuroglial cysts, one case
of cerebrovascular malformation and two
radiation induced changes
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Results
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Table (Y): Spectroscopic data and ADC values for differentiation of low grade glioma
from non-neoplastic lesions

Type
Variable Non-neoplastic lesion | Low grade neoplasm | P value
(n:Y i) (n:\ .)

Cho/Cr Range (+.0-£Y) (V.X-Y.1)

Mean +/- SD V.UEAY Y ¥4, Vo < v NYE
Cho/NAA Range (+.5-Y.9) (+.0-YY)

Mean +/- SD V.YVE VY Y. oA+ AN < a Y
NAA/Cr Range (+.Y-Y.8) (+.V-Y.¥)

Mean +/- SD VYYL VE Y. Y44, 0% LYY
Cho/NAA+Cr | Range (+.Y-)Y) (+.8) 1)

Mean +/- SD A4 YY SECFIS < v Ne*
NAA/Cho Range (+.YA-Y.A) (+.YA-V A

Mean +/- SD ARE=00 « Yi2.0 LS

- Mann Whitney test for

Table (Y): ADC in differentiation of low grade neoplasms and non-neoplastic lesions
(pyogenic abscesses are excluded)

Type
Variable Non-neoplastic Low grade P value
(n=4¢) neoplasm (n=\+)
ADC Range (+.EA-YY) (+.AE)Y) vy
Mean +/- SD YAYE DY Y ¥Vt Yo

Table (¥): ADC in differentiation of low grade neoplasm and pyogenic brain abscesses

Type
Variable Pyogenic Low grade neoplasms P value
abscesses (n=Y) (n=V+)
ADC Range (+.V-+.9) (+.A-).Y) s
Mean +/- SD i) ARE=IA
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Figure (1): Box plot for spectroscopic data and ADC values for low grade neoplasms
and non-neoplastic lesions
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Table (¥): ROC curve analysis for prediction of low grade neoplasm from non-

neoplastic lesions

407 ClI

Variable AUC Std. error | P value Lower bound Upper bound
Chol/Cr +.Yve AT AR A .4
Cho/NAA +.Vou 0 4A AR v ovY « AAY
Cho/NAA+Cr < YAY A8 AN <14 2401
NAA/Cho AL ) veao* < <A
Variable Optimal cutoff Sensitivity | Specificity PPV | NPV | Accuracy
Cho/Cr V. va vy oA Y AT ¢ vio
Cho/NAA >\VY A Vo AY o¥Y | Ao VY o
Cho/NAA+Cr > A As va vy 1) o 3.0 va ¢
NAA/Cho <V Ve AY Y'Y v AY va ¢

Regarding Cho/Cr, there is statistical Regarding NAA/Cr, there is no statistical

significance for differentiation between low
grade neoplasms from non-neoplastic
lesions. At a cut off value (>Y) lesions with
higher value were suggested to be low
grade neoplasm

Regarding Cho/NAA, there is statistical
significance for differentiation between low
grade neoplasms from non-neoplastic
lesions. At a cut off value (>).Y) lesions
with higher value were suggested to be low
grade neoplasm

*Y.

significance for differentiation between low
grade neoplasms from non-neoplastic
lesions

Regarding Cho/Cr+NAA, there is statistical
significance for differentiation between low
grade neoplasms from non-neoplastic
lesions. At a cut off value (>+.A) lesions
with higher value were suggested to be low
neoplasm

Regarding ADC, there is no statistical
significance for differentiation of low grade
neoplasms from non-neoplastic lesions
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Figure (Y) ROC curve for prediction of low grade neoplasm from non-neoplastic lesions

Discussion

In this study, one case of gliomatosis
cerebri showed Cho/Cr).A, Cho/NAA Y.V,
Cho/NAA+Cr).¢ NAA/Cr Y and ADC ).t
x Y+~ mmi/sec. In a study done by Desclee
Petal.,on Y case of gliomatosis cerebri,
Y cases shows elevated Cho/NAA and
decreased NAA/Cr and nine cases shows no
remarkable changes of Cho/NAA or
NAA/Cr

In this study one case of DNET showed
Cho/Cr).Y, Cho/NAA -:.°, Cho/NAA+Cr
., NAA/Cr.Y and ADC ).ex):-'
mm/sec. Wang et al.,"” show decreased
NAA in DNET compared with contralateral
normal

appearing parenchyma with corresponding
mild increase in Cho/NAA ratios, likely due
to reduction of neuronal integrity and not
due to change of cellular turnover

In this study one case of hemangioblastoma
showed Cho/Cr Y.V, Cho/NAA ).A,
Cho/NAA+Cr V.Y, NAA/Cr).e and ADC
V.Y xV:-" mmisec. Isobe T., et al,”
described high lipid peak, no lactate
without gross intra tumoral necrosis as
unique features of hemangioblastoma, also
reported absence of NAA that reflect non-
neuronal and extra medullary origin of the
lesion
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In this study one case of pleomorphic
xanastrocytoma ~ show  Cho/Cr  Y.%,
Cho/NAA Y.V, Cho/NAA+Cr).), NAA/Cr
+.¥ and ADC ).) x)+-" mm/sec. Choudri
U. et al.,") in a case report of anaplastic
variant of PXA show high Cho/Cr and high
Cho/NAA ratios in the enhancing areas

In this study one case of focal cortical
dysplasia was detected and showed
Cho/Cr).Y, Cho/NAA Y, Cho/NAA+Cr + .1,
NAA/Cr V.Y and ADC ).¥ x)+-" mm/sec.
Leite C.C. et al., ® in a study carried on )1
patient of cortical dysplasia demonstrated
reduced NAAJ/Cr in cortical developmental
malformation ).1Y+¢¢ SD compared with
the contra lateral normal appearing white
matter Y. ¢A+ YA

In this study cerebral abscess, the presence
of amino acid peak at +.4 ppm was specific
for cerebral pyogenic abscesses. Acetate
and Succinate/Pyruvate was specific but
less sensitive for cerebral abscesses. In a
study by Pal D., et al.,” that include )4¢
abscesses it shows that resonance of amino
acids was observed in A7 of abscesses
with sensitivity and specificity YY7 and Y'Y/
respectively

In this study one case of vasculitis due to
systemic  lupus erythromatosus show
Cho/Cr Y.A, Cho/NAA Y.), Cho/NAA+Cr
.Y, NAA/Cr +.Y and ADC +A x):-'
mm/sec. It also show lactate peak. Panchal
Neeraji” in a case report of CNS vasculitis
demonstrated  marked  elevation  of
glutamine/glutamate peak, marked
elevation of lipid peak, mild decrease in
NAA and only minimal elevation of choline

In this study Y case of ischemic lesions
were reported showed the following mean
Cho/Cr  Y.¥++ Y1 mean Cho/NAA
V.oV« Yo mean Cho/NAA+Cr Y.)-).o,
mean V.YVE XY mean NAA/Cr
+.V£+.YVand mean ADC values +.oY£:, ¢,
Alin Aigin et al.," have demonstrated time
interval changes in metabolites spectrum of
¢Y patients with cerebral infarction. There
is sequential reduction of NAA/Cho and
more increase in Lact/Cr ratio after 1 hours

Regarding demyelinating lesions, in this
study there were ¢ cases of demyelination.

Yvy
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They show spectroscopic metabolites ratios
as following mean Cho/Cr Y.YY+) Y& mean
Cho/NAA Y.YY£) VY, mean Cho/NAA+Cr
«.YV+. 3 mean NAA/Cr ).A+: 1A and
mean ADC values V.+%++. )Y, Barker F. et
al,") in a study carried on © patients with
ADEM compared with Yo control healthy
children revealed that the mean NAA in
ADEM were lower than control healthy
group and there was no significant
difference in Cho concentration between
ADEM and healthy group

References

V. Desclee P., Rommel D, Hernalsteen
D., et al., Gliomatosis cerebri, imaging
findings of Y cases. Journal of
neuroradiology (Y+)+) YV, YéA-Y oA

Y. WanglL, LiK, ChenL, LuD, Zhang G
and Li Y. Perfusion MR imaging and
proton MR spectroscopy in a case of
dysembryoplastic neuroepithelial
tumor. Chin Med J Y+ +o; Y YA YYET

Y. Isobe T., Yamamoto T., Akutsu H., et
al., Proton magnetic resonance
findings of hemangioblastoma. Jpn J
Radiol Y+)+; YA:YYA-YY)

¢, Choudri U., Akhtar Khan S., Bari
Ehsan. Primary anaplastic pleomorphic
Xanastrocytoma in adults. Case report
and review of the literature. Int J surg.
YOV TV ATV AT

°. Leite C.C., Lucato L., Sato J., et al.,
Multi voxel proton MR spectroscopy
in Malformation of cortical
development. AJNR Y.«V; YA VY-
YeVo

1. Pal D., Bhattacharyya A., Husain M.,
et al., IN vivo proton MR spectroscopy
evaluation  of  pyogenic  brain
abscesses. AINRY + )

V. Panchal NeeraJ, Niku Soheil and
Steven J.  Lymphocytic vasculitis
aggressive multifocal cerebral
neoplasm: MR imaging and MR
spectroscopic  appearance.  AJNR
Yeeo:¥Y: 06V ¢0

A, Alin Aikin, Shou J., Li Xue-Yuan, et
al., Metabolic changes in acute
cerebral infarction: Findings from
magnetic  resonance  spectroscopic
imaging. Experimental and therapeutic
medicineY )¢ (V):¢e)-to0

4. Barker F., Kossof P., Raymond H., et
al., Diagnosis of acute disseminated

MR Spectroscopy and Diffusion Weighted Imaging



MJIMR, Vol. YV, No. ¥, Y+ 1% pages (YYA-YYY) Samy et al.,

encephalomyelitis with proton MR spectroscopic imaging. ASNR Y. .Y,

Yyy MR Spectroscopy and Diffusion Weighted Imaging



