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Neuroimaging	
  of	
  the	
  human	
  brain	
  with	
  MRI	
  has	
  a	
  number	
  of	
  essential	
  advantages.	
  From	
  
the	
   physics	
   viewpoint,	
   there	
   are	
   no	
   known	
   deleterious	
   effects	
   which	
   permits	
   repeat	
  
scanning	
   an	
   measurement	
   of	
   indices	
   in	
   time.	
   There	
   are	
   opportunities	
   for	
   adjusting	
  
scanning	
   sequences	
   to	
   obtain	
   tissue	
   contrasts	
   and	
   properties,	
   often	
  with	
   quantitative	
  
measurements	
   and	
   combining	
   them	
   in	
   single	
   experimental	
   periods.	
   Whole	
   brain	
  
scanning,	
   advantageous	
   because	
   it	
   gives	
   the	
   possibility	
   of	
   unambiguous	
   anatomical	
  
interpretation	
  and	
  of	
  accurate	
  normalisation	
  can	
  be	
  supplemented	
  by	
  higher	
  sensitivity	
  
local	
  scanning	
  with	
  special	
  antennae.	
  These	
  factors	
  combine	
  to	
  give	
  what	
  is	
  essentially	
  
in	
   vivo	
   pathology	
   -­‐	
   the	
   capacity	
   to	
   follow	
   the	
   evolution	
   of	
   a	
   pathological	
   process	
   to	
  
tissue	
   characterisation	
   post-­‐mortem.	
   Because	
   clinical	
   neuroscience	
   is	
   classically	
   based	
  
on	
   making	
   correlations	
   between	
   post-­‐mortem	
   characteristics	
   and	
   in	
   life	
   clinical	
  
syndromes	
   (which	
   evolve),	
   the	
   scanning	
   technologies	
   add	
   precious	
   longitudinal	
   data	
  
clinical	
  neuroscience	
  
	
  
What	
   lies	
   ahead	
   now?	
   Has	
   the	
   time	
   come	
   to	
   radically	
   overhaul	
   our	
   epistemological	
  
approach	
  to	
  understanding	
  human	
  brain	
  disease.	
  We	
  now	
  know	
  a	
  great	
  deal	
  about	
  brain	
  
structure	
   and	
   function.	
   Additionally,	
   advances	
   in	
   information	
   technologies	
   in	
   the	
   last	
  
three	
   decades,	
   from	
   supercomputers	
   to	
   distributed	
   and	
   interactive	
   databases,	
   make	
  
integration	
  of	
  very	
   large	
  and	
  diverse	
  datasets	
  and	
  advanced	
  data-­‐led	
  analysis	
  possible.	
  
We	
  can	
  envisage	
  data-­‐mining	
  analyses	
  of	
   large	
   image	
  datasets,	
   to	
   look	
   for	
  biologically	
  
homogeneous	
  “constructs”,	
  defined	
  by	
  common	
  characteristics,	
   that	
   indicate	
  a	
  shared	
  
pathological	
  mechanism,	
  which	
  would	
   lead	
   to	
  a	
  neuroimaging	
  oriented	
   redefinition	
  of	
  
disease.	
  Reverse	
  engineering	
  by	
  clinicians	
  will	
  refine	
  the	
  new	
  phenomenology	
  and	
  hence	
  
nosology	
   of	
   such	
   disease	
   constructs.	
   This	
   trend	
   is	
   already	
   visible	
  with	
   the	
   dementias,	
  
which	
   over	
   the	
   last	
   four	
   decades	
   have	
   been	
   redefined	
   as	
   a	
   number	
   of	
   dementia-­‐
producing	
  diseases	
  each	
  defined	
  in	
  biological	
  terms.	
  	
  
	
  
That	
   momentum	
   for	
   such	
   imaging	
   directed	
   change	
   is	
   building.	
   The	
   ADNI	
   initiative,	
  
generating	
  a	
  large	
  database	
  of	
  scans	
  from	
  4000	
  Alzheimer	
  patients	
  and	
  normal	
  subjects	
  
is	
  typical	
  of	
  the	
  proof-­‐of-­‐concept	
  efforts	
  now	
  underway.	
  Clinicians	
  and	
  scientists	
  use	
  the	
  
ADNI	
   data	
   extensively	
   to	
   test	
   hypotheses,	
   which	
   has	
   already	
   generated	
   many	
  
publications.	
   Large	
   databases	
   are	
   common	
   in	
   hospitals	
   where	
   PACS	
   systems	
   in	
  
radiological	
   departments	
   represent	
   extended	
   databases	
   that	
   could	
   potentially	
   be	
  
interrogated	
  with	
  technology	
  such	
  as	
  that	
  used	
  by	
  web	
  search	
  engines.	
  We	
  have	
  tested	
  
machine-­‐learning	
  techniques	
  to	
  analyse	
  complex	
  data	
  such	
  as	
  structural	
  MRI	
  images	
  to	
  
show	
   that	
   they	
   can	
  be	
   classified	
   using	
   scalable	
  mathematical	
   techniques	
   to	
   provide	
   a	
  
way	
   of	
   identifying	
   uniform	
   diagnostic	
   categories.	
   Methods	
   of	
   combining	
   data	
   using	
  
multivariate	
  analytical	
   techniques	
  are	
  also	
  becoming	
   increasingly	
  common	
   in	
  genetics-­‐
imaging	
  experiments.	
  
	
  



I	
   believe	
   that,	
   thanks	
   to	
   these	
   developments,	
   we	
   are	
   now	
   on	
   a	
   trajectory	
   towards	
   a	
  
more	
   objective,	
   epistemologically	
   valid	
   nosology	
   that	
   will	
   be	
   of	
   benefit	
   to	
   doctors,	
  
patients	
  and	
  anyone	
  else	
  interested	
  in	
  how	
  the	
  brain	
  is	
  organised	
  in	
  health	
  and	
  disease.	
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