
BACKGROUND
• Friedreich’s ataxia (FRDA) is an autosomal recessive 

neurodegenerative disorder characterized by 
atrophy in the spinal cord and volume loss in the 
cerebellum.

• This results in impaired coordination of limbs, 
slurred speech and stiff movements (Rezende et al., 
2016). Vision can also be affected.

• FRDA affects 1 in 50000 people in the US 
(Ginestroni et al., 2012).

• Imaging biomarkers might prove sensitive to detect 
changes in the central nervous system.
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FUTURE DIRECTIONS
The processing of additional participants in this dataset will be
performed. ICA will be compared to different processing
methods like seed-based connectivity, to investigate the
optimal method for resting-state fMRI analysis.
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PRELIMINARY RESULTS
Statistical maps illustrating trends (p<0.2) of differences (FRDA 
vs. controls) in various brain areas (networks) are presented for 
the 14 participants. Images were generated using a dual 
regression method, and contrast “FRDA>controls” in the GLM 
model. Components (e.g. default mode network) were 
identified based on the template in Smith et al. (2009). 
Dual regression stage 1 established one time series per 
component. Stage 2 established GLM parameter estimates for 
each subject at different components. Stage 3 ran cross-
statistics using permutation testing and yielded an average 
statistical map for each component. We present thresholded
maps illustrating brain areas with the strongest differences.

DISCUSSION
Previous task fMRI studies have demonstrated mixed activation 
patterns in FRDA, including decreased activation in the motor 
cortex and cerebellum, and decreased activation in the parietal 
cortex and striatum (Ginestroni et al., 2012). Although we did 
not find differences in motor, auditory or visual networks (as 
expected from symptoms in FRDA), we did identify increased 
connectivity of the frontoparietal networks (possible 
compensatory effect), as well as differences in the default 
mode and executive control networks.

STUDY PURPOSE 
To investigate differences in brain functional networks 
between people with Friedreich’s ataxia and controls, 
using resting-state functional MRI (fMRI).
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METHODS
Siemens Trio 3T scanner with acquisition parameters:
Voxel size=1.8x1.8x1.8 mm3, TR/TE=2720/31ms 
MB=3, Acquisition Time: ~5.5min

Participants:
8 people with Friedreich’s ataxia and 6 controls 
participated in the study.

Image pre-processing and analysis:
Command-line tools within FSL were used. Registration 
of functional to structural MRI space was done through 
FLIRT (12 DOF). Motion correction using FEAT and  
distortion correction using TOPUP were performed with 
spatial smoothing 4mm . MELODIC was used for 
independent component analysis (ICA), and FIX for 
identification of signal and noise from the fMRI data. A 
General Linear Model (GLM) method was used to 
perform a two-sample unpaired T-test between groups.
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