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Are	
  Your	
  Cases	
  Just	
  Weird?	
  



Do	
  You	
  Ever	
  Feel	
  Like	
  You	
  Have	
  Not	
  
Learned	
  Enough?	
  



Do	
  You	
  Ever	
  Feel	
  Clinically	
  Stuck?	
  



Some=mes	
  You	
  Just	
  Need	
  Help	
  



Maybe	
  it’s	
  Time	
  to	
  Get	
  the	
  Big	
  Picture	
  of	
  
an	
  Evolving	
  Integrated	
  Healthcare	
  Model	
  

of	
  an	
  Related	
  to	
  this	
  Profession.	
  	
  
Look	
  at	
  the	
  the	
  big	
  picture	
  and	
  connect	
  all	
  
the	
  dots	
  so	
  you	
  can	
  pull	
  yourself	
  out	
  of	
  
not	
  knowing	
  and	
  always	
  strive	
  to	
  learn!	
  



The	
  Big	
  Picture	
  (Ques=ons	
  to	
  Answer)	
  

•  What	
  does	
  receptor	
  based	
  therapy	
  really	
  do?	
  
•  Are	
  we	
  changing	
  things	
  above	
  the	
  spinal	
  segment	
  with	
  
our	
  care?	
  

•  What	
  drives	
  the	
  neuraxis?	
  
•  What	
  descends	
  and	
  controls	
  the	
  spine	
  and	
  mo=on?	
  
•  What	
  can	
  impact	
  those	
  systems?	
  
•  Can	
  we	
  change	
  the	
  func=on	
  of	
  the	
  integrators	
  that	
  
control	
  the	
  func=on	
  of	
  the	
  spine?	
  
–  Four	
  take	
  homes:	
  Peripheral	
  sensory	
  input,	
  Ves=bular	
  
input	
  and	
  metabolic	
  management	
  of	
  your	
  work.	
  



Peripheral	
  Sensory	
  Input	
  
Story	
  One	
  of	
  Four	
  Stories	
  



Receptor	
  Based	
  Sensory	
  Therapies	
  

Some	
  but	
  not	
  all………	
  
•  Manipula=on	
  
•  Visual	
  
•  Light	
  
•  So\	
  =ssue	
  
•  Joint	
  mobiliza=on	
  
•  Auditory	
  
•  Ves=bular	
  



Can	
  Sensory	
  Signals	
  Drive	
  the	
  Cortex?	
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A	
  single	
  session	
  of	
  spinal	
  manipula=on	
  
of	
  dysfunc=onal	
  segments	
  in	
  
subclinical	
  pain	
  pa=ents	
  alters	
  

somatosensory	
  processing	
  at	
  the	
  
cor=cal	
  level,	
  par=cularly	
  within	
  the	
  

prefrontal	
  cortex.	
  	
  
	
  





This	
  evidence	
  suggests	
  the	
  existence	
  of	
  
complex	
  movement	
  

representa=ons	
  in	
  the	
  rat	
  motor	
  cortex	
  
that	
  exhibit	
  plas=city	
  a\er	
  

injury	
  and	
  rehabilita=on,	
  serving	
  as	
  a	
  
relevant	
  predictor	
  of	
  func=onal	
  

recovery.	
  



cell nucleus 

First	
  Messenger	
  

membrane 

Second	
  Messenger	
  

Third	
  Messenger	
  

ion	
  channel	
  linked	
  
neurotrans-­‐	
  

mi\er	
  

Ca++ 

CaMK	
  

G-­‐protein	
  
linked	
  

neurotrans-­‐
mi\er	
  

A	
  

CREB 
P04 

hormone	
  

hormone	
  
nuclear	
  
receptor	
  
complex	
  

HRE 
Fourth	
  Messenger/	
  
Gene	
  Expression	
  

neurotrophin	
  

Ras/	
  
Raf/	
  
MEK	
  

ERK/RSK/	
  
MAPK/	
  
GSK3	
  

genes 
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S.mula.on	
  



16	
  Bliss	
  TV,	
  Cooke	
  SF.	
  Long-­‐term	
  poten.a.on	
  and	
  long-­‐term	
  
depression:	
  a	
  clinical	
  perspec.ve.	
  Clinics.	
  2011;66:3–17.	
  



17	
  

Important	
  to	
  Remember	
  for	
  Later	
  



Classical	
  Synap.c	
  Neurotransmission:	
  Fast	
  Communica.on	
  

recep1on	
  

Integra1on/chemical	
  	
  
encoding	
  

electrical	
  encoding	
  

signal	
  propaga1on	
  

signal	
  transduc1on	
  

neurotransmi\er	
  

light	
  

hormone	
  

drug	
  

nerve	
  impulse	
  

neurotransmitter 

A 

B 
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Without	
  disrup.on	
  from	
  Metabolic	
  	
  
issues	
  



Time	
  Course	
  of	
  Signal	
  Transduc.on	
  

response 

time 

1 hr 1 day 10 days 

long-­‐term	
  effects	
  
of	
  late	
  gene	
  products	
  

ac.va.on	
  of	
  late	
  genes	
  

ac.va.on	
  of	
  early	
  genes	
  

ac.va.on	
  of	
  third	
  and	
  fourth	
  messengers	
  

enzyma.c	
  forma.on	
  of	
  second	
  messengers	
  

ac.va.on	
  of	
  ion	
  channels	
  

binding	
  of	
  first	
  messenger	
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dendri.c	
  tree	
  
of	
  postsynap.c	
  
neurons	
  

axons	
  of	
  
presynap.c	
  
neurons	
  

synapse	
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What	
  disturbs	
  the	
  cellular	
  func=on	
  

ü  Inflamma=on	
  
ü  Trauma	
  
ü  Blood	
  Sugar	
  
ü  Thyroid	
  
ü  Infec=ons	
  
ü  Methyla=on	
  
ü  Nitric	
  Oxides	
  
ü  Cellular	
  structure	
  
ü  Gene=c	
  altera=ons	
  
ü  Environmental	
  toxins	
  
ü  Endocrine	
  disorders	
  
ü  Biotransforma=on	
  issues	
  
ü  Gut	
  issues	
  
ü  Autoimmune	
  and	
  immune	
  issues	
  
ü  Intracellular	
  calcium	
  regula=on	
  

ü  Integra=on	
  means	
  controlling	
  all	
  of	
  these	
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Reviewing	
  the	
  First	
  Story	
  

•  What	
  does	
  receptor	
  based	
  therapy	
  really	
  do	
  
(Poten.ally)?	
  
– Drives	
  neuronal	
  plas=city	
  (CNS).	
  
– Drives	
  the	
  cortex.	
  
– Amplifies	
  motor	
  func=on.	
  
– Amplifies	
  execu=ve	
  func=on	
  
–  Lowers	
  pain	
  and	
  alters	
  thresholds.	
  
–  Preserves	
  cellular	
  func=on.	
  

•  A	
  receptor	
  based	
  therapist	
  preserves	
  –	
  amplifies	
  –	
  regulates	
  
and	
  fine	
  tunes	
  a	
  nervous	
  system	
  from	
  the	
  cellular	
  to	
  the	
  
structural	
  level.	
  	
  	
  
–  Our	
  founders	
  had	
  it	
  right!!!!!!	
  



Integrated	
  Postural	
  Control	
  	
  



Sensory	
  Input	
  can	
  Ac=vate	
  Motor	
  Output	
  



•  Specific	
  sensory	
  input	
  equaled	
  be\er	
  motor	
  output.	
  
–  We	
  used	
  light,	
  sound,	
  auditory,	
  so\	
  =ssue	
  and	
  integrated	
  the	
  

approaches.	
  	
  	
  
•  Ves=bular:	
  Coming	
  later.	
  	
  

•  Sensory	
  input	
  drove	
  plas.city	
  in	
  the	
  areas	
  we	
  wanted.	
  	
  
–  Motor	
  output	
  developed	
  that	
  we	
  wanted.	
  (Precision)	
  	
  	
  

•  We	
  used	
  mul.ple	
  input	
  modali.es.	
  	
  
–  Layered	
  to	
  metabolic	
  tolerance	
  that	
  was	
  targeted.	
  	
  

•  We	
  got	
  rid	
  of	
  the	
  OTHER	
  factors	
  that	
  can	
  block	
  synap.c	
  ac.vity	
  
and	
  cellular	
  health.	
  	
  
–  Reduced	
  inflamma=on,	
  controlled	
  infec=on,	
  controlled	
  blood	
  sugar,	
  

stopped	
  intracellular	
  damage	
  and	
  repaired	
  gut	
  func=on.	
  
•  We	
  were	
  persistent.	
  	
  	
  

–  Mul=ple	
  treatments	
  in	
  one	
  day	
  over	
  a	
  period	
  of	
  =me	
  to	
  get	
  a	
  gene	
  
response	
  –	
  to	
  get	
  plas=city	
  and	
  to	
  establish	
  long	
  term	
  poten=a=on.	
  

What	
  Did	
  We	
  Do	
  to	
  Help?	
  



Summary	
  



Ves=bular	
  Input	
  
Story	
  Two	
  of	
  Four	
  Stories	
  



Ves=bular	
  Based	
  Sensory	
  Therapies	
  

Some	
  but	
  not	
  all………	
  
•  Rota=on	
  
•  Transla=on	
  
•  Head	
  
•  Neck	
  
•  Ascending	
  s=mula=on	
  
•  Descending	
  control	
  over	
  spine	
  
•  Blood	
  flow	
  to	
  head	
  
•  Parasympathe=c	
  ac=va=on	
  to	
  control	
  gut,	
  
inflamma=on,	
  and	
  ac=vate	
  immunity	
  



Ves=bular	
  Basics	
  



Ves=bular	
  Based	
  Sensory	
  Therapies	
  



Integrated	
  Postural	
  Control	
  	
  



Ves=bular	
  Descending	
  Pathways	
  



Ves=bular	
  Integra=ng	
  Pathways	
  









–  Three	
  Semicircular	
  
Canals	
  

–  The	
  Cochlea	
  
–  (Utricle	
  &	
  Saccule)	
  
–  The	
  Ves.bule	
  
–  (Endolympha=c	
  sac)	
  

	
  
Bony Portion 
Perilymph 
Membranous 
Portion 

Endolymph 

Labyrinth	
  



receptors 



receptors 



Labyrinth vascular supply

l 45%	
  from	
  AICA	
  
l 24%	
  superior	
  cerebellar	
  
artery	
  

l 16%	
  basilar	
  
l Two	
  divisions:	
  anterior	
  
ves=bular	
  and	
  common	
  
cochlear	
  artery	
  

l Vascular	
  pathologies	
  can	
  
give	
  pulsa=le	
  =nnitus.	
  	
  	
  



Anatomy - Membranous Labyrinth	
  



Think: 
Gravity / 
Linear 
Movement 

Think: 
Angular / 
Rotational 
Movement 

Movement	
  Transduc=on	
  



•  Image	
  produced	
  in	
  
collabora1on	
  with	
  Dr	
  
Robert	
  Kimura,	
  
Harvard	
  University.	
  

•  This	
  figure	
  shows	
  a	
  
sec=on	
  through	
  a	
  
cochlea	
  with	
  
endolympha=c	
  
hydrops.	
  	
  

•  Compared	
  to	
  the	
  
normal	
  si=ua=on,	
  the	
  
endolympha=c	
  space	
  
is	
  enlarged.	
  Reissner's	
  
membrane	
  can	
  be	
  
seen	
  bowed	
  out	
  into	
  
scala	
  ves=buli.	
  

The	
  cochlea	
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Reviewing	
  the	
  Second	
  Story	
  

•  What	
  does	
  receptor	
  based	
  therapy	
  really	
  do	
  
(Poten.ally)?	
  
– Drives	
  neuronal	
  plas=city	
  (CNS).	
  
– Drives	
  the	
  cortex.	
  
– Amplifies	
  motor	
  func=on.	
  
– Amplifies	
  execu=ve	
  func=on	
  
–  Lowers	
  pain	
  and	
  alters	
  thresholds.	
  
–  Preserves	
  cellular	
  func=on.	
  

•  A	
  receptor	
  based	
  therapist	
  preserves	
  –	
  amplifies	
  –	
  regulates	
  
and	
  fine	
  tunes	
  a	
  nervous	
  system	
  from	
  the	
  cellular	
  to	
  the	
  
structural	
  level.	
  	
  	
  
–  Our	
  founders	
  had	
  it	
  right!!!!!!	
  





•  We	
  used	
  sensory	
  input	
  to	
  ac.vate	
  the	
  brain	
  
–  Just	
  like	
  in	
  story	
  one	
  

•  We	
  combined	
  that	
  with	
  ves.bular	
  ac.va.on	
  to	
  s.mulate	
  
the	
  brain.	
  

•  We	
  were	
  specific.	
  
–  Direc=on	
  of	
  body,	
  head	
  and	
  eye	
  movements.	
  

•  We	
  used	
  nutri.on.	
  
–  To	
  control	
  what	
  she	
  needed	
  to	
  get	
  plas=city.	
  

•  We	
  used	
  all	
  receptor	
  based	
  modali.es	
  and	
  mental	
  
tasking.	
  

•  We	
  combined	
  the	
  first	
  two	
  stories.	
  
•  We	
  can	
  use	
  this	
  system	
  for	
  ascending	
  and	
  descending	
  

regula.on.	
  

What	
  Did	
  We	
  Do	
  to	
  Help?	
  



Summary	
  



Metabolic	
  factors	
  
Story	
  Three	
  of	
  Four	
  



What	
  disturbs	
  the	
  cellular	
  func=on	
  

ü  Inflamma=on	
  
ü  Trauma	
  
ü  Blood	
  Sugar	
  
ü  Thyroid	
  
ü  Infec=ons	
  
ü  Methyla=on	
  
ü  Nitric	
  Oxides	
  
ü  Cellular	
  structure	
  
ü  Gene=c	
  altera=ons	
  
ü  Environmental	
  toxins	
  
ü  Endocrine	
  disorders	
  
ü  Biotransforma=on	
  issues	
  
ü  Gut	
  issues	
  
ü  Autoimmune	
  and	
  immune	
  issues	
  
ü  Intracellular	
  calcium	
  regula=on	
  

ü  Integra=on	
  means	
  controlling	
  all	
  of	
  these	
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Problems	
  with	
  Infec=on	
  

ü HHV-­‐6	
  
ü HSV-­‐1	
  
ü HSV-­‐2	
  
ü CMV	
  
ü Lyme	
  
ü Pertussis	
  	
  
ü Gut	
  and	
  systemic	
  infec=ons	
  with	
  BBB	
  
altera=ons	
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Meisel	
  C,	
  Schwab	
  JM,	
  Prass	
  K,	
  Meisel	
  A,	
  
Dirnagl	
  U.	
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  nervous	
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  deficiency	
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Nature	
  Reviews	
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Pain	
  and	
  Inflamma=on	
  
Environmental	
  
S.muli	
  

• Stress	
  

• Radia.on	
  
• Oxida.ve	
  Stress	
  

• Injury	
  

• Infec.on	
  

• Leaky	
  Gut	
  

• Allergens	
  

• Sugar	
  /	
  Lipids	
  
• Arachadonic	
  Acid	
  

• Nutrient	
  poor	
  food	
  

• Vit	
  D	
  deficiency	
  

Ac.va.on	
  of	
  
NF-­‐KappaB	
  

Expression	
  of	
  
inflammatory	
  
genes	
  coding	
  for	
  
the	
  produc.on	
  
of	
  cytokines,	
  
adhesion	
  
molecules	
  and	
  
inflammatory	
  
enzymes:	
  INOs,	
  
Cox,	
  Lipox	
  

Il-­‐6	
   CRP	
  

Cyclo	
  2	
  

PG-­‐E2	
  

Throm	
  

Il-­‐1	
  

Lipo	
  

MMP	
  

Leuk	
  

NOS	
   NOS	
  

TNF-­‐a	
  

Adhesion	
  molecules	
  

• Pain	
  
• Inflam.	
  

• CV	
  Dis.	
  
• Insulin	
  
Problems	
  

• A.I.	
  

• Cancer	
  

• Neuro-­‐
deg.	
  

IL-­‐1	
  /	
  PG-­‐E2	
  
Oxida.ve	
  stress	
  

TNF	
  /	
  CRP	
  



58	
  

Cohly	
  HHP,	
  Panja	
  A.	
  Immunological	
  Findings	
  in	
  Au.sm.	
  
Interna.onal	
  Review	
  of	
  Neurobiology	
  GABA	
  in	
  Au.sm	
  

and	
  Related	
  Disorders.	
  2005;:317–41.	
  



59	
  

Rodriguez	
  JI,	
  Kern	
  JK.	
  Evidence	
  of	
  
microglial	
  ac.va.on	
  in	
  au.sm	
  
and	
  its	
  possible	
  role	
  in	
  brain	
  
underconnec.vity.	
  Neuron	
  Glia	
  

Biology.	
  2011;7(2-­‐4):205–13.	
  



Structure	
  An=bodies	
  (Brain)	
  

•  Insulin	
  +	
  Islet	
  Cell	
  An=gen	
  IgG	
  +	
  IgA	
  Combined	
  
•  Glutamic	
  Acid	
  Decarboxylase	
  65	
  (GAD	
  65)	
  IgG	
  +	
  IgA	
  Combined	
  
•  Myelin	
  Basic	
  Protein	
  IgG	
  +	
  IgA	
  Combined	
  	
  
•  Asialoganglioside	
  IgG	
  +	
  IgA	
  Combined	
  	
  
•  Alpha	
  +	
  Beta	
  Tubulin	
  IgG	
  +	
  IgA	
  Combined	
  	
  
•  Cerebellar	
  IgG	
  +	
  IgA	
  Combined	
  	
  
•  Synapsin	
  IgG	
  +	
  IgA	
  Combined	
  
•  D1	
  and	
  D	
  2	
  an=bodies	
  
•  Protein	
  Kinase	
  
•  Tubulin	
  
•  NMO	
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  Testosterone	
  altera=ons	
  

ü Microglial	
  ac=va=on	
  
ü Tissue	
  regenera=on	
  problems	
  
ü Loss	
  in	
  vagal	
  tone	
  
ü Produc=on	
  of	
  inflammatory	
  cytokines	
  
ü Insulin	
  resistance	
  
ü Elevated	
  Homocysteine	
  
ü Brain	
  atrophy	
  and	
  hippocampal	
  destruc=on	
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  Estrogen	
  altera=ons	
  

ü Cytokine	
  surges	
  
ü Glial	
  dysregula=on	
  and	
  BBB	
  breakdown	
  
ü Nitric	
  oxide	
  dysregula=on	
  
ü Gut	
  =ght	
  junc=on	
  breakdown	
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Blood	
  Sugar	
  and	
  Insulin	
  



Summary	
  



Combing	
  the	
  Stories	
  
Story	
  Four	
  of	
  Four	
  



Pa=ent	
  presenta=on	
  (Subjec=ve	
  complaints)	
  

Structural	
  	
  
Imbalance	
  

Neurophysiological	
  	
  
Imbalance	
  

Environmental	
  	
  
Inputs	
  

Inflammatory	
  and	
  	
  
Immune	
  Imbalance	
  

Energy	
  	
  
produc=on	
  

G.I	
  	
  
Imbalance	
  

Biotransforma=on	
  
Detoxifica=on	
  

Neuroendocrine	
   Mind	
  	
  
Spirit	
  

Receptor	
  lesion	
  
Peripheral	
  lesion	
  
Cord	
  lesion	
  
Brainstem	
  lesion	
  
Cerebellar	
  lesion	
  
Basal	
  ganglia	
  	
  
Cor=cal	
  lesion	
  

Subluxa=on	
  
Sprain	
  
Strain	
  
Entrapment	
  
Trauma	
  
Congenital	
  
Degenera=on	
  
Surgery	
  
	
  
	
  
	
  

Diet	
  
Exercise	
  	
  
Nutri=on	
  
Toxic	
  exposure	
  
Heavy	
  metals	
  
Drugs	
  
Alcohol	
  
Malnutri=on	
  

Hospitaliza=on	
  
	
  

Arthri=c	
  condi=on	
  
Autoimmune	
  
Inflammatory	
  disease	
  
Infec=on	
  
Cancer	
  
Degenera=ve	
  diseases	
  

	
  

Oxida=ve	
  stress	
  
Adrenal	
  func=on	
  
Thyroid	
  func=on	
  
Mitochondrial	
  func=on	
  
Infec=on	
  
Cancer	
  

Food	
  allergies	
  
Infec=on	
  
Dysbiosis	
  
Inflamma=on	
  

GI	
  disease	
  
	
  

Prescrip=on	
  drugs	
  
Detox	
  dysfunc=on	
  

Inborn	
  errors	
  
	
  

Endocrine	
  imbalance	
  
Tumors	
  
Systemic	
  illness	
  
Neurotransmioers	
  
Thyroid	
  

	
  

Stress	
  
Abuse	
  
Rela=onship	
  
Religion	
  
Medita=on	
  

Life	
  balance	
  
	
  

All	
  confirmed	
  by	
  the	
  physical	
  examina=on,	
  intakes	
  and	
  laboratory	
  studies	
  and	
  ancillary	
  studies	
  

70	
  



71	
  

All	
  put	
  Together	
  into	
  Loops	
  





From	
  Plas=city	
  to	
  Func=onal	
  Networks	
  

Receptor	
  ac=va=on	
  
Ac=on	
  poten=als	
  
Neurotransmioers	
  

Neuronal	
  integra=on	
  
Principles	
  of	
  plas=city	
  

Cerebral	
  blood	
  
flow	
  

Inflammatory	
  
Mechanisms	
  

Phospholipid	
  
Morphology	
  

Oxida=ve	
  
Phosphoryla=on	
  	
   Methyla=on	
  

Fuel	
  issues	
  

Cerebellum	
  

Ves=bular	
  –	
  
posture	
  -­‐	
  

Coordina=on	
  

Brainstem	
  

Vagal	
  Cyt	
  
p450	
  

Contributes	
  :	
  Toxicity	
  –	
  TILT	
  –	
  GSH	
  	
  –	
  Barrier	
  
Breakdown	
  

Posture	
  
Segmental	
  Fx	
  

Autonomic	
  
Control	
  

Inh:	
  Pain	
  

-­‐Heart	
  Rate	
  
-­‐Gut	
  Fx	
  

-­‐Blood	
  flow	
  
-­‐Splenic	
  
cytokines	
  
-­‐Immunity	
  
-­‐IML	
  control	
  

	
  

Segmental	
  
Reflexes	
  

Immune	
  
System	
   Cortex	
  

Thymocyte	
  
matura=on	
  

Modulates	
  B,	
  T	
  
and	
  Natural	
  Killer	
  

Cells	
  

Modulates	
  
cytokine	
  

secre=on	
  by	
  
thymus	
  and	
  
bone	
  marrow	
  

Language,	
  behavior,	
  
intellect,	
  movement,	
  
sensory	
  integra=on,	
  

special	
  senses,	
  
cogni=on,	
  PIVC	
  

Le\	
  brain	
  
Enhances	
  B	
  and	
  T	
  
cell	
  response	
  
Language	
  

IQ	
  
Right	
  side	
  of	
  body	
  

Right	
  brain	
  
Slows	
  down	
  B	
  and	
  T	
  

cell	
  response	
  
Prosody	
  

Le\	
  side	
  of	
  the	
  body	
  
Cor=sol	
  control	
  



Final	
  Thought	
  
Spend	
  your	
  whole	
  life	
  pulling	
  all	
  this	
  

together.	
  
You	
  Will	
  Not	
  Regret	
  it	
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