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Financial	
  Disclosures	
  
•  Board	
  of	
  Directors	
  with	
  Stock	
  Op;ons:	
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•  Speakers	
  Bureau:	
  	
  	
  
	
  	
  	
  	
  Amgen	
  

•  In	
  the	
  Past:	
  	
  Paid	
  Speaker	
  for	
  Philips	
  Medical	
  
Systems	
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The	
  Official	
  Party	
  Line……	
  
•  NPH	
  is	
  very	
  rare.	
  
•  NPH	
  is	
  over-­‐diagnosed.	
  
•  The	
  benefits	
  of	
  shun;ng	
  do	
  not	
  outweigh	
  the	
  
risks.	
  	
  

•  Shun;ng	
  improves	
  gait	
  abnormali;es	
  but	
  not	
  
cogni;ve	
  deficits.	
  

•  Shun;ng	
  has	
  a	
  high	
  complica;on	
  rate	
  limi;ng	
  
its	
  benefits.	
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Measuring	
  CSF	
  Volume	
  

CSF	
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  and	
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Volumetric	
  Brain	
  Volume	
  Measurement	
  is	
  
now	
  available	
  clinically.	
  



Fiber	
  Tracking	
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Fiber	
  Trak	
  
FOV:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  220	
  
Voxel	
  Size:	
  2.2	
  x	
  2.2	
  x	
  2	
  
Slice	
  Thickness:	
  	
  2mm	
  
Recon	
  Matrix:	
  	
  	
  128	
  
Sense:	
  Yes	
  
Slices:	
  	
  60	
  Transverse	
  
EPI	
  Single	
  Shot	
  
Echoes:	
  	
  1	
  
Half	
  Fourier:	
  .692	
  
	
  
	
  
	
  

Shortest	
  TR:	
  	
  7960ms	
  
TE:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  60ms	
  
No.	
  of	
  b	
  factors:	
  2	
  
b	
  factor	
  order:	
  ascend.	
  
Max	
  b	
  factor:	
  800	
  
15	
  Direc;ons	
  
NSA:	
  	
  1	
  
	
  
Acquisi;on	
  Time:	
  5:53	
  
Processing	
  Time:	
  7-­‐10	
  min	
  
	
  

3T	
  MRI:	
  	
  New	
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“I	
  like	
  light,	
  color,	
  luminosity.	
  	
  I	
  like	
  things	
  full	
  of	
  color	
  and	
  vibrant”	
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The	
  “Heart”	
  Sign	
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Pa;ent	
  with	
  a	
  Meningioma	
  now	
  
presen;ng	
  with	
  gait	
  disturbance	
  







65	
  YF	
  with	
  a	
  Meningioma	
  

Normal	
  for	
  Comparison	
  



58YF	
  with	
  a	
  30Y	
  History	
  	
  
of	
  Mul;ple	
  Sclerosis	
  



58YF	
  with	
  a	
  30Y	
  History	
  	
  
of	
  Mul;ple	
  Sclerosis	
  



Normal for Comparison 



78YF	
  with	
  Headaches	
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  Images	
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“Track	
  Jumping”	
  



Results	
  

There	
  were	
  two	
  contrasts	
  applied	
  to	
  
the	
  data.	
  
In	
  contrast	
  1	
  (blue),	
  FA	
  values	
  in	
  NPH	
  
pa;ents	
  less	
  than	
  in	
  normal	
  controls.	
  
In	
  contrast	
  2	
  (yellow	
  and	
  red),	
  NPH	
  
pa;ent	
  group	
  FA	
  values	
  were	
  greater	
  
than	
  in	
  normal	
  control	
  group.	
  	
  	
  
	
  
The	
  Threshold-­‐Free	
  Cluster	
  
Enhancement	
  images	
  were	
  image	
  
corrected	
  to	
  display	
  differences	
  only	
  in	
  
regions	
  with	
  sta;s;cal	
  difference	
  of	
  p	
  
is	
  less	
  than	
  or	
  equal	
  to	
  0.05	
  
	
  



CSF	
  Pressure	
  and	
  CSF	
  Flow	
  

Normal	
   NPH	
  
Mismatch	
  between	
  
Ventricular	
  Pressure	
  and	
  
Brain	
  Viscoelas;city	
  with	
  
reduced	
  CSF	
  Clearance	
  

Propensity	
  	
  to	
  
Develop	
  	
  NPH	
  

Congenital	
  Hydrocephalus,	
  
SAH,RA,WM	
  Lesion	
  Load	
  
(Vascular	
  Lesions,	
  MS),	
  
Parkinson’s	
  Disease,	
  AD	
  

Developing	
  	
  NPH	
  
Early	
  NPH	
  
	
  

May	
  take	
  decades	
  
to	
  develop	
  the	
  full	
  
syndrome	
  
	
  

Ventricular	
  
Enlargment	
  with	
  
Gait	
  and	
  
Cogni;ve	
  
Changes	
  



53YF	
  with	
  a	
  20Y	
  Hx	
  of	
  Untreated	
  
MS	
  

DH	
  
3T	
  MRI	
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Prospec;ve	
  Fiber	
  Tracking	
  Study	
  
•  August	
  2008	
  	
  to	
  	
  December	
  2010	
  
•  47	
  Cases	
  of	
  “Heart	
  Sign”	
  
•  21/47	
  Pa;ent	
  Surveys	
  returned	
  
•  25	
  Normal	
  Controls	
  over	
  55Y	
  with	
  no	
  Hx.	
  Of	
  
Gait	
  Instability,	
  Demen;a,	
  or	
  Urinary	
  
Incon;nence.	
  	
  None	
  had	
  a	
  “Heart	
  Sign”	
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21	
  Cases	
  with	
  the	
  “Heart	
  Sign”	
  and	
  
Returned	
  Pa;ent	
  Survey	
  

•  Definite/Probable	
  NPH	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  7/21	
  	
  	
  	
  33.3%	
  
•  Possible	
  NPH	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  10/21	
  	
  	
  	
  47.6%	
  
•  No	
  Clinical	
  Evidence	
  for	
  NPH	
  	
  	
  	
  	
  	
  	
  	
  	
  4/21	
  	
  	
  	
  	
  19	
  %	
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Clinical	
  Presenta;on	
  of	
  21	
  Pa;ents	
  
with	
  “Heart	
  Sign”	
  

•  Gait	
  Instability	
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  Demen;a	
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*	
  	
  	
  1.	
  Mild	
  Decreased	
  Memory	
  and	
  2.	
  Dizziness	
  	
  	
  	
  
**	
  1.	
  Mul;ple	
  Brain	
  Mets	
  s/p	
  Radiosurgery,	
  	
  2.	
  Parkinsonism,	
  
	
  	
  	
  	
  	
  3.	
  Ataxia	
  post	
  CVA	
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May	
  the	
  Force	
  Be	
  With	
  You!	
  


