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Understanding	
   the	
  neurophysiological	
   component	
  of	
   persistent	
  
fa5gue	
   following	
   concussion	
   using	
   transcranial	
   magne5c	
  
s5mula5on	
  and	
  neurosensory	
  assessment.	
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Introduc5on	
  
Post	
  concussion	
  syndrome/symptoms	
  (PCS)	
   is	
  defined	
  as	
  ongoing	
  symptoms	
  following	
  a	
  concussion	
  or	
  mild	
  trauma1c	
  brain	
   injury	
  
(mTBI)	
  for	
  a	
  minimum	
  of	
  three	
  months.1	
  Whilst	
  individuals	
  can	
  experience	
  a	
  range	
  of	
  symptoms,	
  fa1gue	
  is	
  a	
  common	
  symptom	
  but	
  
is	
  oRen	
  overlooked.2	
  

Aim	
  
To	
  study	
  the	
  underlying	
  neurophysiology	
  between	
  those	
  with	
  chronic	
  PCS,	
  with	
  ongoing	
  fa1gue,	
  to	
  those	
  who	
  have	
  recovered	
  from	
  
a	
  concussion	
  and	
  age-­‐matched	
  controls	
  with	
  no	
  history	
  of	
  concussion.	
  
	
  

Methods	
  
Par1cipants	
  were	
  categorized	
  into	
  one	
  of	
  three	
  groups:	
  
1.	
  	
  Post-­‐concussion	
  with	
  ongoing	
  fa1gue 	
  	
   	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  (n=11;	
  41.1	
  ±	
  14.9	
  yr);	
  	
  
2.	
  	
  Post-­‐concussion	
  without	
  fa1gue 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
   	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  (n=11;	
  34.9	
  ±	
  5.8	
  yr);	
  	
  
3.	
  	
  Non-­‐concussed	
  controls	
  (no	
  history	
  of	
  concussion)	
  	
  
	
  	
  	
  	
  	
  (n=13;	
  39.2	
  ±	
  8.7	
  yr).	
  	
  

Results	
  
Mean	
  1me	
  reported	
  post-­‐concussion	
  was	
  15.6	
  ±	
  	
  6.3	
  mths.	
  Figures	
  3	
  to	
  X	
  illustrate	
  differences	
  between	
  groups	
  (*p<.05).	
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Fig	
  2.	
  Neurosensory	
  vibra1on	
  (cor1calmetrics.com)	
  	
  

Fig	
  1.	
  Single	
  and	
  paired	
  pulse,	
  TMS	
  schema1c7,	
  and	
  example	
  single	
  pulse	
  MEP	
  waveform	
  (from	
  author’s	
  own	
  collec1on)	
  

Tes1ng	
  involved	
  par1cipants	
  comple1ng:	
  
•  FiReen	
  ques1on	
  self-­‐report	
  post-­‐concussion	
  fa1gue	
  scale3	
  	
  
•  Single-­‐pulse	
  transcranial	
  magne1c	
  s1mula1on	
  (Mags1m,	
  UK)4,5	
  	
  (fig	
  1)	
  	
  
•  Neurosensory	
  tac1le	
  vibra1on	
  (Cor1cal	
  Metrics,	
  USA)6	
  (fig	
  2)	
  

Summary	
  and	
  conclusions	
  
This	
   preliminary	
   study	
   showed	
   differences	
   in	
   GABAergic	
   neurophysiological	
  
mechanisms	
   between	
   those	
   with	
   ongoing	
   fa1gue	
   compared	
   to	
   those	
   who	
   have	
  
recovered	
  from	
  a	
  concussion,	
  and	
  controls.	
  
	
  

Whilst	
  clinical	
  and	
  cogni1ve	
  measures	
  are	
  s1ll	
  vital	
  in	
  understanding	
  persistent	
  fa1gue	
  
following	
   a	
   concussion	
   or	
   mTBI,	
   this	
   preliminary	
   study	
   illustrates	
   the	
   importance	
   of	
  
u1lizing	
  neurophysiological	
  measures	
  as	
  part	
  of	
  a	
  mul1-­‐modality	
  assessment	
  schedule.	
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Fig.	
  4	
  (a-­‐d)	
  Comparison	
  of	
  MEP	
  ampilitue	
  at	
  150%	
  and	
  
170%	
  aMT	
  (a,	
  c	
  respec1vely)	
  and	
  cSP	
  dura1on	
  at	
  
150%	
  and	
  170%	
  aMT	
  (b,	
  d	
  respec1vely).	
  

Fig.	
  5	
  (a-­‐c)	
  Example	
  of	
  overlaid	
  MEP	
  sweeps	
  from	
  3	
  
par1cipants	
  at	
  170%	
  aMT	
  between	
  PCS	
  fa1gue	
  (a),	
  
post	
  concussion	
  asymptoma1c	
  (b)	
  and	
  control	
  (c).	
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(c)	
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Fig.	
  3.	
  (a-­‐f)	
  Comparison	
  of	
  mean	
  reac1on	
  1me	
  (a)	
  and	
  variability	
  (b),	
  
discriminate	
  intensity	
  of	
  s1mulus	
  (c),	
  dura1on	
  of	
  s1mulus	
  (d),	
  which	
  
s1mulus	
  appeared	
  first	
  (e)	
  and	
  fa1gue	
  index	
  (f).	
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