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Introduction /Purpose

The primary form of fMRI uses the blood-oxygen-level dependent 
(BOLD) contrast imaging.

The signal-to-noise ratio (SNR) is extremely low and statistical 
methods are used to extract quantitative data.

In order to optimize the technique, the SNR of the obtained images 
has to be as high as possible.

The aim of this study is to measure the SNR dependence of the 
auxiliary video and audio fMRI paradigm device and patient’s 
immobilization in clinical fMRI examinations.



Materials and Methods

A head mimicking phantom(3D printed scull 
filled with gel) was scanned in a 1.5 T clinical 
MRI system (Siemens/ Sonata Vision).

Basic sequence parameters: T1 3DGRE, 
TR=800ms, TE=3ms, TI=600ms, FL=15o, 
MTX=1922, FOV=1922, PXL=1 mm, SL=3mm, 
GAP=0 mm, NEX=2   



Materials and Methods

The phantom was scanned before and after 
the NNL fMRI visual and audio hardware 
installation(video goggles and headphones).

Additional scanning conditions such as 
phantom positioning, immobilization of the 
phantom and presence of looped cables 
were also studied separately.   

SNR maps were produced utilizing
advanced post processing techs on the
anatomic T1 images obtained from the
MR scanner.



Results

• ~8% due to off-center positioning of the 
phantom inside the head coil

• ~20% due to auxiliary fMRI hardware device 
installation 

• ~30% when the hardware cables were looped

SNR reduction :

Immobilization of the 
phantom had a crucial 
role on depicting false 
activations on the alpha 
images of the fMRI exam.



Conclusion

The hardware installation and patient immobilization are
parameters that have to be taken into consideration prior to any
fMRI examination, as they can strongly affect the already low
SNR of the BOLD-fMRI images.


