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Introduction:Multivoxel spectroscopy (MRSI) is an MRS modality that performs in vivo acquisition 

of multiple spectra simultaneously, making it possible to analyze the concentration distribution of a 

particular metabolite in a given region.[1] The region where the spectra were acquired defines a 

volume of interest (VOI). The VOI is split in m x n voxels which are associated with a spectrum. One 

of the greatest difficulties of this method is the interpretation of the acquired data. Furthermore, noisy 

spectra that do not contain useful information and can still hamper the final analysis are difficult to 

address. Unfortunately, there is no agreement among experts on what defines a good spectrum, but 

some parameter have been used to detect what potentially could configure a bad quality spectrum: 

Signal to Noise Ratio (SNR), linewidth and the Cramér-Rao lower bound (CRLB).[2] In this abstract, 

we present an analysis method for MRSI that allows selecting a subset of spectra of interest, based 

on a structure or determined brain tissue. We also will evaluate the threshold set by the literature to 

detect bad spectra using the parameters given by the Tarquin software.[3] 

 

Materials and Methods:Code development was performed using real data from 3 control subjects. 

The data were collected through a Philips Achieva 3T MR scanner, installed in the Hospital das 

Clinicas at Unicamp. MRSI spectra were acquired in the region of the brain above the corpus 

callosum. The dimensions of T1-weighted resonance magnetic image were 240 x 240 x 180 and voxel 

size of 1mm in the three dimensions. The proposed analysis method consists of 5 steps. In the first 

step, the VOI and the spectra grid are reconstructed in the patient's reference space. In the second 

step, the coordinates of the VOI and the grid are transformed into the reference space of the structural 

image. Then, in the third step, the VOI and the spectra grid are overlapped to the structural image. 

Also, in this third step, the correspondence between the voxels of the image that belong to a 

determined voxel of the VOI is made. The fourth step is to quantify the MRSI signal with the Tarquin 

software and overlay the metabolic map in the structural image. Finally, the last step will be to 

evaluate the filtered spectra with the recommended threshold values by literature for SNR, linewidth, 

and CRLB. These tests will be made with the quantified Tarquin results. Furthermore, a correlation 

study between these parameters will be performed. 

 

Results:The method was tested on the data specified in the Materials and Methods section. It was 

capable of generating the grid overlap in the image as well as the region of interest and the overlap 

of the metabolic map in the image. We also filtered the spectra with the SNR values > 10 and 

linewidth < 8 which appears to be a good indication of a good spectrum. 

                              

Discussion:Spectra quantification was obtained by integrating Jupyter notebook with Tarquin 

software. The overlay of this map was made with the association of the voxels of the image with the 

corresponding VOI voxel and Tarquin's generated quantification file. We still need to make more 

studies to understand the best parameters for noisy spectra evaluation focusing more on the CRLB. 

 

Conclusion:The proposed visualization method will be open source, allowing MRSI analysis 

combined with different forms of visualization. Even though the SNR and linewidth thresholds seem 

to be good parameters for quality spectra, we need to improve our quality criteria including the CLRB 

parameter. The method will still be tested in a larger group of images.  
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