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Purpose/Introduct ion 

Previous studies  showed changes of  several  MR parameters  in  the substant ia  nigra  
(SN)  of  Park inson’s  disease (PD)  pat ients .  An increase of  i ron-re lated MR 
parameter  (e .g.  R2*) in  the SN have been showed in PD pat ients  compared to 
healthy  contro ls  [1] .  S imi lar ly ,  several  di f fus ion markers  in  the same region a lso 
showed a s igni f icant  modif icat ion in PD [2] [3] .  

The a im of  this  study was to determine which marker  is  most  sensit ive  to  PD 
diagnosis  and disease  progress ion,  with pat ients  fo l lowed for  3  years .  

Subjects  and Methods 

Using 3T-MR,  we measured T2* re laxometry  and di f fus ion tensor  imaging (DTI)  in  
19 PD pat ients  and 22 contro ls .  We calculated the di f ferent  parametr ic  maps for 
each pat ient:  R2*,  Fract ional  anisotropy (FA) ,  Mean di f fus iv i ty  (MD),  Free-Water 
(FW),  Free-water-corrected fract ional  anisotropy (FAc) ,  Free-water-corrected 
mean di f fus iv i ty  (MDc) .  

After  normal izat ion of  the images in  MNI space,  b i lateral  SN was manual ly  
segmented [1][4] .  The averages values  of  each parameters  have been computed 
for  each ind iv idual .  For  each parameters ,  we conducted ( i )  comparison between 
PD pat ients  and contro ls  ( i i )  evaluat ion of  longitudinal  changes.  

Results  

The result  of  the comparison between PD and contro l  showed s ignif icant  
di f ferences for  the di f fus ion parameters  and R2*,  with di f ferent  regions of 
interests  in  the substant ia  nigra.  

Over  the three years ,  we f ind di f ferences  between the parametr ic  maps of  the 
di f fus ion.  Typical ly ,  these results  re late  to  the imaging of  FA corrected for  free 
water,  corrected and uncorrected mean di f fus iv i ty ,  and free water  i tse l f .  In  
addit ion,  R2* maps showed also  s igni f icant  modif icat ions.  

Discussion/Conclus ion 

R2*star ,  FA and Free water  in  SN are promis ing biomarkers  not  only  for  diagnosis ,  
but  a lso  for disease progress ion to  fo l low PD pathophysio logy.  Indeed,  these 
biomarkers  were able  to  measure longitudinal  changes in  moderate PD pat ients 
that  could be associated with the dopaminergic  neuron loss  located in SN.  
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