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Multivoxel MR spectroscopy in the
differential diagnosis of brain tumors.
Predictive and personalized approach

Background and purpose. Despite recent advances in neuroimaging, detecti-
on the grade of brain tumors still is a challenging task. MR spectroscopy
usually helps to discriminate benign from malignant tumor. But often results
are confusing. The level of nonspecific marker of tumor malignancy — choline
(Cho) — is very variable in glioblastomas (WHO grade V) due to necrosis.
With multivoxel MR spectroscopy (or chemical shift images — CSI) it is
possible not only to analyze the spectral profile of the main brain (and
pathologic) metabolites, but also to evaluate their distribution in the lesion
and in surrounding brain parenchyma. Lactate (Lac) — indicator of hypoxic
changes of pathologic tissue, and mobile lipids (L)-markers of necrosis have
virtually the same chemical shift (1.3 ppm), but lactate, due to strong j-
coupling, has different phase, depending on TE. By using two echo times (TE
30, and TE 135) it is possible to discriminate lactate (Lac) from mobile lipids.
Materials and methods: thirty two patients with gliomas (WHO grade | —
2; WHO grade Il - 15; WHO grade Il — 4 WHO grade IV — 11). CSI were
examined with 1.5T MR tomograph Siemens. For all of them as performed CSI
with two echo times — PRESS, TE 30 v PRESS, TE 135. Peak integrals of
the main metabolites were measured. With TE 30: choline (Cho), creatine (Cr),
myoinositol (Ins), and combined peak of mobile lipids and lactate (LL); With
TE 135: N-acetilaspartate (N-aa), choline (Cho), creatine (Cr), lipids (Lip)
and lactate (Lac). They were measured in the center (C), periphery (P) of the
tumor, and in the normal brain parenchyma of the contralateral hemisphere
(N). The maximal concentration (Max) of metabolites in tumor was detected.
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Ratio of the metabolites was calculated, and analyzed statistically in gliomas
WHO grade Il and WHO grade V. Gliomas WHO grade | and WHO grade |
were excluded from statistical treatment because of lack of studies.
Results. The significant differences between benign and malignant gliomas
were detected in ratio of concentrations, with TE 30: ChoC/ChoP (1,08; 0,45),
InsMax/InsN (1,55; 0,65), LL/CrN (0,63; 1,53); with TE-135: ChoC/ ChoP (5,90;
0,49), ChoMax/ Cr (1,54; 4,18), Lip/ CrN (1,66; 2,12); with both TE — 135/30
LL/Lac (2,5; 10,58).

Conclusion. Multivoxel MR spectroscopy is highly sensitive diagnostic tool
for detecting necrotic processes in tumors, typical for malignant tumors (gli-
oblastomas), which are manifested with relative decrease of the choline
concentration in the center of tumor, and rise of the mobile lipids levels.
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