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Objec+ves	  

•  Func+onal	  soma+c	  syndromes	  
– What	  they	  are	  
– How	  they	  present	  and	  who	  they	  affect	  

•  Interocep+on	  
– What	  it	  is	  

•  Pain	  
–  Review	  of	  physiology	  

•  The	  neuroscience	  and	  their	  overlap	  
•  Biopsychosocial	  model	  

Func+onal	  Soma+c	  Syndromes	  

•  What	  are	  they?	  
– Syndromes:	  cluster	  of	  symptoms/signs	  occuring	  
together	  with	  sufficient	  frequency	  to	  be	  
recognised	  as	  a	  clinical	  en+ty	  

– Symptoms	  unexplained	  by	  medical	  inves+ga+on	  
•  Some+mes	  referred	  to	  as	  medically	  unexplained	  
symptoms/syndromes	  

–  If	  inves+ga+on	  yields	  results	  
•  symptoms	  inconsistent	  with	  findings	  

	  
	  

Func+onal	  Soma+c	  Syndromes	  

– Associa+on	  with	  autonomic	  dysregula+on	  
– Associa+on	  with	  stress	  dysregula+on	  
–  Increasingly	  recognised	  amongst	  ‘established’	  
diagnos+c	  popula+ons	  

Func+onal	  Soma+c	  Syndromes	  

•  What	  are	  they?	  
– Func+onal	  gastrointes+nal	  disorders	  	  

	   	  e.g.	  IBS	  
– Musculoskeletal	  disorders	  	  	  

	   	  e.g.	  FM,	  CFS,	  chronic	  lower	  back	  pain	  
– Genitourinary	  	  

	   	  e.g.	  inters++al	  cys++s	  
– Neurological	  	  

	   	  e.g.	  tension	  headache/migraine	  

Func+onal	  Soma+c	  Syndromes	  

•  Burden	  
–  Prepared	  to	  sacrifice	  25%	  remaining	  life	  
–  Pain	  in	  e.g.	  IBS	  equated	  to	  childbirth	  
–  QoL	  ra+ngs	  worse	  than	  ESRF,	  DM	  
–  Economic:	  	  

•  +me	  off	  work:	  20%	  greater	  than	  controls	  
•  Impaired	  produc+vity	  30%	  of	  the	  +me	  
•  healthcare	  costs	  

	  
Drossman	  et	  al	  2009	  

Agrawal	  and	  Whorwell,	  2006	  
Frank	  et	  al	  2002	  

Gralnek	  et	  al	  2002	  
Spiegel	  2009	  
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Func+onal	  Soma+c	  Syndromes	  

•  Common	  
•  Important	  
•  Costly	  

Func+onal	  Soma+c	  Syndromes	  

•  Who	  are	  they?	  
– Mul+ple	  symptoms,	  ocen	  mul+ple	  systems	  
–  	  Nega+ve	  affect	  and	  perceived	  loss	  of	  control	  
– Anxiety	  and	  feared	  loss	  of	  control	  
– Altered	  aden+on/concentra+on/memory	  	  
– Ocen	  a	  history	  of	  abuse	  
– No	  psychiatric	  history	  but	  FH	  common	  
– Ocen	  complicated	  by	  iatrogenic	  addic+on	  

•  Disorders	  of	  enhanced	  interocep+on	  

Interocep+on	  

•  What	  is	  interocep+on?	  
– Sensi+vity	  to	  s+muli	  occurring	  within	  the	  body	  
– Normal	  physiological	  processes	  

•  Abdominal	  bloa+ng/passage	  of	  flatus	  
•  Awareness	  of	  heartbeat	  

– Autonomic	  nervous	  system	  
•  Predominantly	  unconscious	  
•  Visceral	  func+ons	  

–  Sympathe+c	  
–  parasympathe+c	  

Interocep+on	  

•  What	  is	  enhanced	  interocep+on?	  
– Enhanced	  sensi+vity	  to	  s+muli	  occurring	  within	  
the	  body	  

– Greater	  awareness	  of	  normal	  physiological	  
processes	  

– Autonomic	  dysregula+on	  
– Even	  in	  pa+ents	  without	  visceral	  symptoms	  

•  e.g.	  greater	  awareness	  of	  heartbeat	  in	  pa+ent	  with	  FM	  

Func+onal	  Soma+c	  Syndromes	  
•  Overlap	  

–  One	  versus	  many	  
–  Paderns	  

•  Soma+c	  versus	  visceral	  
•  Systems	  	  

–  Dysregulated	  affect	  
–  Dysregulated	  ANS	  
–  Dysregulated	  hedonics	  
	  

•  Chronic	  pain	  
–  Present	  in	  the	  diagnos+c	  criteria	  for	  most	  
–  Significant	  	  

Acute	  pain	  

“An unpleasant sensory or emotional experience 
that is associated with actual or potential tissue 

damaging stimuli” 

• Specific	  injury	  
• Tissue	  damage	  
• Self-‐limi+ng	  
• Ceases	  once	  healing	  occurs	  
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Acute	  Pain	  

•  Two	  components	  
– Spinal	  component	  
– Brain	  component	  

•  In	  reality	  these	  are	  confluent	  

Peripheral	  nociceptor	  
Spinore+cular	  
Tract	  

Brainstem	  

Descending	  inhibi+on	  

Painful	  s+mulus	  

Dampens	  pain	  
Prevents	  spread	  of	  pain	  

Repeat	  s+muli	  è	  habitua+on	  

Dopamine	  
Serotonin	  
Noradrenaline	  
Opioids	  

Non-‐nociceptor	  

Non	  painful	  
s+mulus	  

Ac+vates	  cells	  
Specific	  to	  pain	  

Ac+vates	  cells	  
Not	  involved	  
in	  pain	  

Peripheral	  nociceptor	  

Peripheral	  	  
nerve	   Spinore+cular	  

Tract	  

Brainstem	  

Descending	  inhibi+on	  

Painful	  s+mulus	  

Dampens	  pain	  
Prevents	  spread	  of	  pain	  

Repeat	  s+muli	  è	  habitua+on	  

Dopamine	  
Serotonin	  
Noradrenaline	  
Opioids	  

Non-‐nociceptor	  

Non	  painful	  
s+mulus	   Spinothalam

ic	  tract	  

Thalamus	  
Basal	  Ganglia	  

Evalua+on	  	  
Memory	  
Meaning	  

Peripheral	  nociceptor	  

Peripheral	  	  
nerve	  

Brainstem	  

Descending	  inhibi+on	  

Painful	  s+mulus	  

Dampens	  pain	  
Prevents	  spread	  of	  pain	  

Repeat	  s+muli	  è	  habitua+on	  

Dopamine	  
Serotonin	  
Noradrenaline	  
Opioids	  

Non-‐nociceptor	  

Non	  painful	  
s+mulus	  

Spinothalamic	  tract	  
	  

Spinore+cular	  
Tract	  

Evalua+on	  	  
Memory	  
Meaning	  

Chronic	  pain	  
•  “…a	  con+nued	  state	  of	  suffering…..pain	  that	  persists	  past	  

the	  healing	  phase	  following	  an	  injury”	  	  

•  What	  is	  “normal	  healing	  +me”	  -‐	  	  Is	  it	  measurable?	  
–  Normally	  take	  a	  fixed	  +me	  acer	  onset:	  

o  Chronic	  back	  pain	  =	  6	  months	  
o  Post	  herpe+c	  neuralgia	  =	  3	  months	  
	  

•  “…the	  persistence	  of	  the	  memory	  of	  pain	  and/or	  the	  
inability	  to	  ex'nguish	  the	  memory	  of	  pain	  evoked	  by	  an	  
ini+al	  inci+ng	  injury”	  	  

Merskey	  &	  Boduk	  1994	  
Apkarian	  2009	  
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Chronic	  pain	  

•  2009	  but	  desperately	  outdated	  
•  The	  assump+ons	  are	  that:	  

– Pain	  requires	  peripheral	  damage	  or	  injury	  to	  
occur	  

– Degree	  of	  peripheral	  damage	  or	  injury	  
correlates	  with	  pain	  

– If	  there	  is	  a	  disparity	  here	  it	  is	  all	  
“psychological”:	  	  
• you	  are	  a	  bit	  nuts	  my	  dear	  and	  you	  need	  to	  
see	  a	  psychiatrist	  

Chronic	  pain	  

•  And	  yet	  
– This	  s+ll	  informs	  diagnos+c	  criteria	  
– S+ll	  informs	  which	  specialist	  you	  see	  
– We	  con+nue	  to	  treat	  chronic	  pain	  as	  we	  would	  
acute	  pain	  

– Pa+ents	  are	  lec	  in	  pain	  	  
•  For	  up	  to	  2	  years	  per	  pa+ent!	  

Chronic	  Pain	  

•  So	  let’s	  put	  it	  right.	  
•  There	  are	  similari+es	  to	  acute	  pain	  
•  The	  differences	  are	  more	  important	  
•  The	  neurophysiology	  is	  paramount	  

Chronic	  Pain	  

•  Two	  components	  
– Spinal	  component	  
– Brain	  component	  

•  In	  reality	  these	  are	  confluent	  

Spinal	  cord	  mechanisms	  

•  When	  exposed	  to	  a	  constant	  s+mulus,	  we	  may	  
habituate	  
– The	  pain	  is	  s+ll	  no+ceable	  
– But	  is	  less	  ‘painful’	  

•  Or	  we	  may	  become	  sensi+sed	  
– Pain	  persists	  
– Pain	  becomes	  worse	  
– Pain	  moves	  from	  one	  site	  to	  another	  
	  

Peripheral	  nociceptor	  

Peripheral	  pain	  	  
nerve	   Spinore+cular	  

Tract	  

Brainstem	  

Descending	  inhibi+on	  

Painful	  s+mulus	  

Pain	  is	  not	  relieved	  
Repeat	  s+mula+on	  è	  more	  pain	  

Pain	  is	  allowed	  to	  spread	  
èsecondary	  and	  widespread	  

hyperalgaesia	  

Non-‐nociceptor	  

Non	  painful	  
s+mulus	  

Allodynia	  

Ac+vated	  with	  greater	  
ease	  

Impaired	  	  
response	  
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Spinal	  cord	  mechanisms	  

•  Detectable	  with	  ‘quan+ta+ve	  sensory	  
tests’	  (QST)	  
– Allodynia	  
– Temporal	  summa+on	  
– DNIC:	  failure	  è	  secondary	  and	  widespread	  
hyperalgesia	  	  

•  QST	  has	  been	  used	  in	  FSS	  pa+ents	  to	  
demonstrate	  spinal	  sensi+sa+on	  

Nijs	  2011	  

Peripheral	  nociceptor	  

Peripheral	  pain	  	  
nerve	   Spinore+cular	  

Tract	  

Brainstem	  

Descending	  inhibi+on	  

Painful	  s+mulus	  

Pain	  is	  not	  relieved	  
Repeat	  s+mula+on	  è	  more	  pain	  

Pain	  is	  allowed	  to	  spread	  
èsecondary	  and	  widespread	  

hyperalgaesia	  

Non-‐nociceptor	  

Non	  painful	  
s+mulus	  

Allodynia	  

■  Substance	  P	  

■  Glutamate	  and	  other	  
excitatory	  AAs	  

■  Serotonin	  	  
(5HT2a,	  3a)	  

■  Nerve	  growth	  factor	  	  

■  CCK	  

Facilita'on	  at	  the	  DHG	  

Inhibi+ng	  these	  facilitators	  
should	  work…none	  yet	  

	  
NSAIDs	  
opiates	  

The	  Pain	  Triumvirate	  

• 	  Sensory/discrimina+ve	  (green,	  
orange)	  	  

• 	  localisa+on	  in	  +me/space,	  
assessment	  of	  intensity	  
• 	  ‘lateral	  system’:	  lateral	  thalamic	  
nuclei,	  S1,	  S2,	  SMA	  
	  

• 	  Affec+ve/mo+va+onal	  (red,	  orange,	  
purple)	  

• 	  emo+onal/unpleasant	  aspects	  
• 	  reward	  in	  escape	  	  
• 	  ‘medial	  system’:	  BG,	  medial	  
thalamic	  nuclei,	  ACC,	  insula	  
	  

• 	  Cogni+ve/evalua+ve	  (blue,	  purple)	  
• 	  	  interpreta+on	  of	  pain	  and	  its	  
meaning	  
• 	  cogni+ve	  system:	  ACC,	  DLPFC	  

	  
Borsook	  et	  al.	  Molecular	  Pain	  2007	  	  

	  	  

Chronic	  pain	  is	  more	  than	  just	  sensory	  

•  Integrated	  construct	  :	  
–  Sensory	  
–  Emo+onal	  &	  

mo+va+onal	  
–  Cogni+ve	  &	  evalua+ve	  

•  Allows	  for	  	  
–  threat	  assessment	  and	  

memory	  of	  pain	  	  
–  Repe++on	  of	  behaviour	  

–  Which	  may	  help	  
–  But	  may	  hinder…..	  

•  In	  acute	  pain	  
–  Sensory	  component	  is	  
dominant	  	  

–  Mo+va+onal	  component	  is	  
reflexive	  

–  Affec+ve	  component	  
secondary	  

•  In	  chronic	  pain	  
–  Affec+ve	  and	  mo+va+onal	  
components	  are	  primary	  

–  …..and	  determine	  the	  
sensory	  component	  

Overlap	  

•  Chronic	  Pain	  
–  Sensory	  	  
–  Emo+on	  
–  Cogni+on	  	  
– Mo+va+on	  	  
–  Salience	  and	  reward	  

–  Feel	  

–  Think	  

–  Behave	  

Overlap	  

•  Major	  depressive	  and	  anxiety	  disorders	  
–  Sensory	  	  
–  Emo+on	  
–  Cogni+on	  	  
– Mo+va+on	  	  
–  Salience	  and	  reward	  

–  Feel	  

–  Think	  

–  Behave	  
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Overlap	  

•  Func+onal	  soma+c	  syndromes	  
–  Sensory	  	  
–  Emo+on	  
–  Cogni+on	  	  
– Mo+va+on	  	  
–  Salience	  and	  reward	  

–  Feel	  

–  Think	  

–  Behave	  

Overlap	  

•  Addic+on	  	  
–  Sensory	  	  
–  Emo+on	  
–  Cogni+on	  	  
– Mo+va+on	  	  
–  Salience	  and	  reward	  

–  Feel	  

–  Think	  

–  Behave	  

…Another	  Triumvirate	  

Chronic Pain 

•  Why	  is	  this	  important?	  
•  It	  tells	  us	  something	  about	  neurotransmission	  

Neurotransmi;ers	  

FSS/MDD/anxiety	  
•  Serotonin	  (5HT)	  

•  Noradrenaline	  (NA)	  	  

•  Dopamine	  (DA)	  

•  Opioid	  system	  
	  
•  Dysfunc+on	  in	  1/more	  of	  

these	  circuits	  è	  $	  of	  MDD,	  
anxiety	  or	  FSS	  	  

	  

Chronic	  pain	  
	  	  	  	  •  Serotonin	  (5HT)	  

•  Noradrenaline	  (NA)	  	  

•  Dopamine	  (DA)	  

•  Opioid	  system	  
	  
•  Dysfunc+on	  in	  1/more	  of	  

these	  circuits	  è	  chronic	  
pain	  	  

	  

Neurotransmi;ers	  

•  Serotonin	  (5HT)	  

•  Noradrenaline	  (NA)	  	  

•  Dopamine	  (DA)	  

•  Opioid	  system	  	  
	  

•  suppress	  sensa+on	  of	  normal	  
bodily	  func+ons	  

•  suppress	  sensa+on	  of	  normal	  
bodily	  func+ons	  

•  Dampens	  pain,	  applica+on	  of	  
importance	  (salience)	  and	  
focuses	  aden+on	  

•  prevents	  spread	  of	  pain,	  
dampens	  pain,	  reinforces	  
behaviour	  

They	  are	  vital	  for	  interocep+on	  
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•  This	  has	  the	  poten+al	  to	  explain	  why	  	  
– Pain	  is	  a	  common	  presen+ng	  complaint	  in	  
affec+ve	  disorders	  

– Why	  affec+ve	  disorders	  are	  so	  common	  in	  chronic	  
pain	  syndromes	  

– How	  pain	  can	  occur	  arise	  apparently	  
autonomously	  

•  Such	  as	  seems	  to	  occur	  in	  the	  FSS	  
–  ?autonomous	  central	  augmenta+on	  

•  So	  the	  FSS	  
– Autonomic	  dysregula+on	  

•  Chronic	  pain	  
•  Sensi+sa+on/augmenta+on	  

– Affect	  dysregula+on	  
•  Chronic	  pain	  
•  Sensi+sa+on/augmenta+on	  

– Hedonic/mo+va+onal	  dysregula+on	  
•  Chronic	  pain	  
•  Sensi+sa+on/augmenta+on	  

	  

Overlap	  

–  Sensory	  	  
–  Emo+on	  
–  Cogni+on	  	  
– Mo+va+on	  	  
–  Salience	  and	  reward	  

–  Feel	  

–  Think	  

–  Behave	  

•  So	  the	  FSS	  
– Autonomic	  dysregula+on	  

•  Chronic	  pain	  
•  Sensi+sa+on/augmenta+on	  

– Affect	  dysregula+on	  
•  Chronic	  pain	  
•  Sensi+sa+on/augmenta+on	  

– Hedonic/mo+va+onal	  dysregula+on	  
•  Chronic	  pain	  
•  Sensi+sa+on/augmenta+on	  

	  

– Feel	  

	  
	  
	  
– Behave	  

Cogni've	  components	  
•  Sensa+ons	  and	  feeling	  affect	  our	  beliefs	  about	  things	  

–  Beliefs	  about	  the	  meaning	  of	  the	  symptoms	  
–  Beliefs	  about	  the	  cause	  of	  the	  symptoms	  
	  

•  Fear	  of	  further	  pain	  (or	  other	  central	  symptom)	  and	  of	  the	  ac+vi+es	  
that	  may	  exacerbate	  it	  
–  threat	  of	  pain	  
–  an+cipa+on	  of	  pain	  
–  salience	  of	  pain	  
–  Vigilance	  
–  Catastrophisa+on	  
	  

•  All	  è	  physiological	  (ANS)	  arousal	  è	  increased	  pain,	  avoidance	  and	  
reinforcement	  

•  So:	  
	  How	  we	  feel	  affects	  our	  beliefs	  

	  
	  	  	  	  	  affect	  our	  thoughts/cogni+ons	  

	  
	   	   	   	  which	  affect	  our	  behaviour	  
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Four	  Types	  of	  Pain	  Behaviours	  

•  Nega+ve	  affect	  
•  Facial/audible	  expression	  of	  distress	  
•  Distorted	  ambula+on	  or	  posture	  
•  Avoidance	  of	  ac+vity	  

	  

Four	  Types	  of	  Pain	  Behaviours	  

•  Let’s	  put	  those	  together….	  

Pain	  behaviours	  

Noxious 
stimulus 

Sensory 
experience 
of pain Suffering Pain behaviours 

• Expressions of distress 
(gritting teeth, moaning etc.)  
• Distortion of movement or 
posture  
(limping, stooping, holding 
affected area) 
• Bad mood  
(irritability, upset)  
• Avoidance of activity  
(lying down, staying home from 
work, avoiding physical activity) 

• Stimuli 
acting on 
A-δ and C 
fibres 

• Perception 
of noxious 
stimuli 

• Negative 
emotional 
response 
in higher 
nervous 
system 

Pain	  behaviours	  

•  Ordinarily	  this	  stops…..	  
	   	   	   	  …..because	  the	  pain	  stops	  

Noxious 
stimulus 

Pain 
behaviours 

Treatment 
and 
resolution  

Acute 
pain 

Chronic 
pain 

Noxious 
stimulus 

Pain 
behaviours 

Treatment 

Reliance 
on 
medication 

Attention, 
care and 
affection 
from others 

Avoidance 
of 
unpleasant 
activity 

Conditioned 
reinforcement  

of the sick 
role 

Increased dependence and loss  
of self-efficacy/esteem 

Altered	  ac'vity	  
•  More	  disability,	  MDD	  and	  anxiety:	  

–  avoidance	  behaviour	  
–  excessive	  persistence	  	  
–  Pacing	  
	  

•  Pacing	  =	  a	  combina+on	  of	  pain	  and	  ac+vity	  
avoidance,	  a	  “hidden	  form	  of	  avoidance	  behaviour”,	  
might	  implicate	  compromises	  to	  the	  pa+ent	  and	  
suggest	  greater	  subjec+ve	  disability	  

•  Pacing	  associated	  with	  worst	  disability	  

•  YET	  IT	  IS	  ADVISED	  IN	  EVERY	  PAIN	  CLINIC!!!	  
	   	   	   	  	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  Kindermans	  et	  al	  2011	  
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•  Best	  approach	  
– Behavioural	  interven+on:	  graded	  exercise	  therapy	  
– Demonstrated	  as	  effec+ve	  in	  	  

•  CFS	  
•  FM	  
•  Others	  to	  a	  lesser	  extent	  

Biopsychosocial	  Model	  

FSS	  &	  chronic	  pain	  

Biological	  

FSS	  &	  chronic	  pain	  

Biological	  

FSS	  &	  chronic	  pain	  

Psychological	  

FSS	  &	  chronic	  pain	  

Psychological	  

FSS	  &	  chronic	  pain	  
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Social	  

FSS	  &	  chronic	  pain	  

FSS	  and	  Chronic	  pain	  
•  Best	  conceived	  of	  in	  biopsychosocial	  model	  
•  Dysregula+on	  of	  	  

–  ANS	  
–  Affect	  
–  Hedonics	  
–  DA,	  Op,	  5HT,	  NA	  
–  Social	  dynamics	  

•  Treated	  along	  these	  lines:	  
–  An+depressants,	  an+psycho+cs	  
–  CBT	  
–  GET	  (but	  never	  pacing!)	  

Ques+ons?	  


