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Gliomas are the most prevalent brain tumor type. They are A MR + The most successfully quantified metabolites have
histopatologically graded between I and IV. High-grade vachoure)  Metabolomiics been creatine, glutamate, glutamine and lactate.
gliomas are malignant tumors with poor prognosis and low Zof Platform « On the other hand, metabolite-specific quantification
survival rate, and low-grade gliomas have the potential to / Strasbourg models could not quantify 2-hydroxyglutarate and
progress. Hence, the surgical management of the tumor is HRIMAS NMR acetate as well as other metabolites.
important for the’ survival of the patient. >pectroscopy « Feature importance analysis reveals a very short
Maximum resection of the tumor attenuates recurrence risk E \ region between 7.97ppm and 8.09 ppm which very
drastically, but tumor tissue left on the excision cavity o 3 effectively distinguishes tumor and healthy tissues.
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constitutes a risk for patient survival. Spectroscopy-based to the Surgeon }‘ Surgeon — Crae v ‘/ O (can be obser_ved In Figure 5.)
intraoperative feedback mechanisms have been useful in Creatine 8| = “— :&:tgf’:g “— — * TOCSY experiment for the peak at the 8.07 ppm on
detecting the bounds of tumor infiltration. [eucine # - ~PORG Lk the uncharacterized region reveals correlation with
High-Resolution Magic Angle Spinning Nuclear Magnetic — @ O foms Option 1. Automated / o O \ \IjAA ot of control. ben ’ e t
Resonance (HRMAS NMR) spectroscopy is a good fit for use — O+— - Q [l & M g€ AUAMHIET ® stalization ot Control, DENIgN and aggressive tUmor,
in tumor surgeries because of its ability to analyze small \ ®@ o © o samples provided by t-SNE. (shown in Fiqure 6.)
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intact, and unprocessed tissue samples in minutes. HRMAS E 0833 HG__* IS L Y Lkl 40 . atee . B8 ;' 2 s
NMR outputs a free induction decay (FID) signal whose ceane ¥ ey — O H s -3 r_? N Y ..:"'
frequency domain representation can be analyzed by a Random Forest Based - 20- .;J'"... 3 BRI - :-,,
= " - - _ - Tumor vs. Healthy Tissue Option 2. Manual FID Spectra : - ° 10 ~ o 1 .:. % o ...3.
technician and a pathOIOQISt In ~20 min. Classification % Out of the time frame xmetabolite quantification Preprocessing % " e 3*:&.‘ ":0,;"5"'.’ e o "‘- §8¢'
of the surgery, s e & . ° $ o & 't %t o
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Strict time constraints of the surgery 2.5 - = ocin - - erine © o raw spectrum (on left) and metabolite profiles (on right)
The availability and proficiency of human - Creatine — myethionigel Threonine 0.8 1 0.8
experts during surgery L, 207 - GABA y N o s L o | = CZO:IC(I:LUS|ION 4 NAA .
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16k) 1.5 - 07 07 metabolites for tumor and healthy sample
Cropped Spectrum dIStlnCtIOn
= (Cakmakci et al., 2020)
PROPOSED FEEDBACK MECHANISM 1'0" T [ 8 oo T l WS Full Spectrum * Our methods detect tumor samples with a
0.6 - 0.6 - W Uncharacterised Region . _ 0 _
- Automated metabolite quantification could 054 T Té 1§o B ?io " ; LT, o e erofiles (RF) median AUC-ROC _ c_)f 91.2% and AU_C PR of
handle overlapping metabolite peaks. Loz zits *l . L I S A T __ Predicted 96.7% and classifies them as benign and
] . ) = = ¥ z 1 O * Metabolite Profiles (RF) - - - 0
. Takes significantly less time 00 0 0 malignant with a median AUC-ROC of 90.6%
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human experts. - . o100 High surgeon, in seconds.
» Dimensionality reduced from 16k to 37 N = = - Random Forest models that use metabolite
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L L ﬁ ] 0.0075 - profiles detect and classify tumor samples 10
METHODS 0.9 T 091 © g ) — : times faster than the ones using raw spectrum.
1) Surgeon removes the tumor and prepares tissue samples. I T o T ’ )  Predicted metabolite levels provided by the
2) Samples are sent to HRMAS NMR spectroscopy. 1 o o 8 0.0025- = automated metabolite quantification models can
3) HRMAS NMR output spectrum are preprocessed. - ) . ) 0 S g be used to detect tumor samples and
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