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Today´s	  learning	  objec:ves	  

•  Insight	  in	  trigeminal	  pain	  physiology	  

–  Important	  features	  of	  the	  nervous	  system	  

•  Introduc:on	  to	  systema:c	  evalua:on	  of	  oro-‐

facial	  pain	  mechanisms	  

What	  is	  pain	  ?	  

Defini:on	  of	  pain	  

	  

“An	  unpleasant	  sensory	  and	  

emo:onal	  experience	  associated	  

with	  actual	  or	  poten:al	  :ssue	  

damage	  or	  described	  in	  terms	  of	  

such”	  
IASP	  1979	  

•  Clinically,	  it	  seems	  important,	  where	  the	  pain	  

is	  located	  

•  Physiologically	  and	  with	  regard	  to	  

management	  it	  is	  more	  important,	  which	  

pathophysiological	  mechanism	  is	  responsible	  

•  Psychologica	  factors	  of	  great	  importance!!	  

Pain	  

•  Acute	  physiological	  pain	  
–  Warning	  about	  :ssue	  damage	  

–  Direct	  ac:va:on	  of	  nerve	  fibers	  

•  Chronic	  pain	  
–  Pain	  lasts	  beyond	  healing	  of	  damaged	  

:ssue	  	  
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Pain	  mechanisms	  

Inflammatory 

Neuropathic  

Nociceptive 

How	  do	  we	  tell	  them	  

apart?	  

Cortex	  

Trigeminal	  sensory	  brain	  stem	  nuclear	  complex	  	  

2.neuron	  

3.neuron	  

Nocicep:ve	  pain	  

1.neuron	  

Heat	  

Cold	  

Intense	  

mechanical	  

sCmuli	  

Chemical	  

irritants	  

Pain	  

Motor	  response	  

Autonomic	  response	  

P.	  Svensson	  

Cortex	  

Tissue	  damage	  

Trigeminal	  brain	  stem	  sensory	  nuclear	  complex	  	  

2.neuron	  

3.neuron	  

Inflammatory	  pain	  

1.neuron	  

Makrophag	  

Mast	  cells	  

Neutrophiles	  

Spontaneous	  pain	  

Pain	  hyper-‐sensiCvity	  

(Allodynia	  –	  hyperalgesia)	  

P.	  Svensson	  

Cortex	  

Trigeminal	  brain	  stem	  sensory	  nuclear	  complex	  	  

2.neuron	  

3.neuron	  

Neuropathic	  pain	  

1.neuron	  

Peripheral	  nerve	  damage	   Stroke	  

Spontaneous	  pain	  

Pain	  hypersensiCvity	  

(Allodynia	  –	  hyperalgesia)	  

P.	  Svensson	  

Cor:kal	  and	  sub-‐cor:kal	  networks	  

Th	  
PF	  

BG	  

Amyg	   HT	  

PB	  

PAG	  

PCC	  ACC	  

Insula	   SII	  

MI	  
SI	  

PPC	  

SMA	  

Modified	  from	  Price	  2000	  

Important	  

proper:es	  of	  the	  

pain	  system	  
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Neuroplas:city/	  sensi:za:on	  

Neurons	  respond	  to	  changed	  inputs	  by	  adjus:ng	  their	  proper:es	  

	  

Dendrite	  

Axon	  

Neuron	  

Spitzer	  1999	  

I	  

Ofør	  

Oe`er	  

P.	  Svensson	  

Neuroplas:city	  
(Overordnet	  begreb)	  

•  Changed	  respons	  characteris:cs	  may	  be	  
caused	  by	  

– Up	  regula:on	  of	  specific	  ion	  channels	  	  

–  Increased	  synap:c	  efficiency	  

– Forma:on	  of	  new	  synapses/	  opening	  of	  latent	  
synapses	  

•  Func:on	  
– Adap:ve	  (learning,	  memory)	  

– Maladap:ve	  (persistent	  pain	  and	  sensi:za:on)	  

SensiCzaCon	  

1st	  neuron	   2nd	  neuron	   3rd	  neuron	  

Brainstem	   Thalamus	   Cortex	  Peripheral	  Cssue	  

Peripheral	   Central	  

Peripheral	  sensi:za:on	  

•  Spontaneous	  neuronal	  ac:vity	  

•  Decreased	  thresholds	  for	  ac:va:on	  

•  Increased	  neuronal	  response	  

•  Involvement	  of	  adjacent	  nerve	  fibers	  

Non-‐pain	  

Pain	  

Sensory	  threshold	  

Pain	  threshold	  

Tolerance	  

A	  

B	  

C	  
A-‐C	  	  

Normoesthesia	  (AB)	  

Normoalgesia	  (BC)	  

D	  

E	  

F	  

G	  

D-‐G	  	  

Hyperesthesia	  (DE)	  

Allodynia	  (EF)	  

Hyperalgesia	  (FG)	  

SCmulus	  intensity	  

S
e
n
sa
C
o
n
	  

Example	  allodynia	  
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Examples	  of	  sensi:za:on	  in	  

den:stry	  

•  Pain	  on	  muscle	  palpa:on	  =	  mechanical	  

allodynia	  /	  hyperalgesia	  

•  Tooth	  sensi:ve	  to	  hot	  and	  cold	  =	  thermal	  

allodynia	  

•  Pain	  on	  percussion	  =	  mechanical	  allodynia	  

Spreading	  of	  pain	  

Travell	  &	  Simons	  1983	  

Referred	  pain	   Central	  sensi:za:on	  

•  Spontaneous	  neuronal	  ac:vity	  

•  Reduced	  ac:va:on	  thresholds	  

•  Increased	  response	  

•  Enlarged	  recep:ve	  fields	  

•  Loss	  of	  pain	  inhibi:on	  

Endogenous pain inhibition 

Endogenous	  pain	  inhibi:on	  

•  Condi:oned	  Pain	  

Modula:on	  (CPM)	  

•  Pain	  at	  one	  body	  site	  

can	  inhibit	  pain	  at	  

another	  body	  site	  
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Neuroanatomi	   Ac:va:on	  of	  pain	  modula:on	  

•  Pa:ents´expecta:ons	  towards	  effect	  of	  pain	  killer	  

•  Personality	  
•  Psychological/	  emo:onal	  factors	  

•  (Bad)	  experience	  with	  fx	  dental	  treatment	  

•  Hormonal	  levels	  

•  Sleep	  

•  Gene:cs	  
•  Peripheral	  s:mula:on	  (fx	  TENS)	  

•  Hypnosis	  

Svensson	  &	  Sessle	  2003	  

Summary	  

•  Specialized	  nerve	  fibers	  transmit	  

nocicep:ve	  informa:on	  from	  orofacial	  

:ssues	  to	  the	  CNS,	  in	  which	  there	  is	  a	  an	  

ongoing	  integra:on	  and	  modula:on	  of	  

inputs	  

Evalua:on	  of	  orofacial	  pain?	  

•  Pa:ent	  history	  

•  Clinical	  examina:on	  

•  Supplementary	  tests?	  

How	  do	  we	  determine	  the	  origin	  of	  pain???	  

– 1.	  We	  ask	  the	  pa:ent	  to	  point	  (spontaneous	  pain)	  

– 2.	  We	  do	  pain	  provoca:on	  tests	  (evoked	  pain)	  

	  

•  Important!	  Is	  the	  evoked	  pain	  familiar	  to	  the	  pa:ent?	  

Pain	  history	  

•  Main	  complaint	  

•  Descrip:on	  of	  pain:	  intensity,	  localisa:on,	  spreading,	  
quality,	  dura:on,	  frequency,	  varia:on,	  provocing	  and	  
relieving	  factors,	  accompanying	  symptoms	  

•  Other	  pain	  condi:ons	  

•  Diseases	  

•  Former	  treatments	  

•  Trauma	  

•  Allergy	  

•  Medicine	  

•  Psychosocial	  condi:ons	  

•  Dental	  history	  
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Pain	  intensity	  

0 
“No pain” 

10 
“Worst pain imaginable” Moderate 

Visual analogue scale (VAS) 

Spontaneous	  pain	  

•  Quality	  

– McGill	  Pain	  Ques:onnaire	  

•  Temporal	  characteris:cs	  

–  Debut,	  dura:on,	  frequency,	  persistence	  

•  Spa:al	  characteris:cs	  

–  Pain	  drawings	  

Burning, pressing… 

Modifying	  factors	  

•  Pain	  worsens	  

–  Chewing,	  jaw	  func:on	  

–  Cold	  /	  warmth	  

–  Stress	  

•  Pain	  is	  relieved	  

–  Res:ng	  the	  jaw	  

–  Res:ng	  the	  body/	  quiet	  

–  Ac:vity	  /	  distrac:on	  

– Medicine	  /	  treatment	  

Pain	  history	  

•  Relevant	  ques:onnaires	  
– McGill	  Pain	  Ques:onnaire	  –	  pain	  quality	  and	  drawing	  	  

–  Diagnos:c	  criteria	  for	  temporomandibular	  disorders	  (DC/

TMD)	  

•  Pain	  intensity	  

•  Jaw	  func:on	  limita:ons	  

•  Disability	  (work	  and	  social	  life)	  

•  Psychological	  distress	  screening	  

– Pain	  diary	  (fx	  on	  smartphone	  app)	  

Presenta:on	  of	  pain	  

McGill	  Pain	  Ques:onnaire	  pain	  drawings	  

Clinical	  examina:on	  

•  Intraoral	  examina:on	  
–  Teeth	  	  

–  Periodon:um	  	  

–  Mucosa	  

–  Occlusion/ar:cula:on	  

	  

•  Extraoral	  examina:on	  
–  Swellings,	  asymmetry,	  skin	  

–  TMJ	  (screening	  –	  range	  of	  mo:on,	  noises,	  pain?)	  

–  Mas:catory	  muscles	  (screening	  –	  palpea:on)	  

–  Sinus	  

–  Neck	  examina:on	  

–  Lymph	  nodes	  
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Supplementary	  examina:ons	  

•  In	  dental	  chair	  
–  Diagnos:c	  blocks	  

–  DC/TMD	  examina:on	  (TMJ,	  

muscles)	  

–  Qualita:ve	  sensory	  tests	  

–  Ar:culator	  analysis	  etc.	  

•  Imaging	  

–  Radiographs,	  CBCT	  

–  MRI	  

–  Ultrasound	  

–  Scin:graphy	  etc.	  

PAIN
 

›  In the pain laboratory 
›  Quantitative sensory tests 
›  Electrophysiological tests of fx 

nerve function 

›  Experimental pain provocation  

›  EMG 

›  Sensory nerve action potentials 
(SNAP) 

›  Blood samples 

›  Synovial fluid 

›  Biopsy etc. 

Diagnos:c	  blocks	  

•  Local	  anesthesia	  of	  suspected	  cause	  of	  pain	  
– Teeth	  	  

– Gingiva	  

– Muscle	  

– TMJ	  

– Specific	  nerve	  branch	  

•  If	  blocking	  tooth	  16	  relieves	  the	  pain,	  it	  is	  
likely	  the	  cause…	  

Diagnos:c	  blocks	  

•  Start	  as	  distally	  (on	  the	  nerve)	  and	  localized	  as	  

possible	  	  

16	  suspected	  cause:	  VAS	  before	  7	  

•  Intraligamentary	  inj.	  16:	  VAS	  a`er	  2-‐4	  min	  	  

•  Infiltra:on	  16:	  VAS	  a`er	  2-‐4	  min	  

•  Infiltra:on	  15:	  VAS	  

•  Infiltra:on	  17:	  VAS	  

•  Tuber:	  VAS	  

•  Perhaps	  inj	  closer	  to	  midline	  

TMD	  

•  The	  most	  common	  cause	  of	  chronic	  facial	  pain	  

•  Rare	  in	  children	  before	  puberty	  

•  9-‐15%	  of	  adult	  women	  

•  3-‐10%	  of	  adult	  men	  

LeResche	  et	  al.	  2008	  

TMD	  e:ology	  

•  Possible	  risk	  factors	  
–  Hormones	  

–  Hypermobility	  

–  Depression	  

–  Trauma	  

–  Anxiety	  
– Malocclusion	  

–  Sexual	  abuse	  

–  Stress	  

–  Gene:c	  factors	  

–  Soma:za:on	  

– Muscle	  hyperac:vity…	  

Mul:factorial!	  

Diagnos:c	  criteria	  

•  Diagnos:c	  Criteria	  for	  Temporomandibular	  

Disorders	  (DC/TMD)	  

Dworkin	  and	  LeResche	  1992,	  Schiffmann	  et	  al.	  2013	  
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DC/TMD	  

•  Axis	  I	  Physical	  diagnosis	  

–  Muscle	  disorders	  

–  TMJ	  disorders	  

–  Headache	  (auributed	  to	  TMD)	  

•  Akse	  II	  Psychological	  /	  psychosocial	  evalua:on	  	  

Dworkin & LeResche 1992, 
Schiffmann et al. 2013  

The	  m
ost	  co

mmon	  TM
D	  cond

i:ons	  

Diagnos:c	  Criteria	  for	  the	  Most	  Common	  	  

Temporomandibular	  Disorders	  

GROUP	  I:	  MUSCLE	  DISORDERS	  

	  I.a.	  Myalgia	  (ICD-‐9	  729.1).	  	  

	  I.b.	  Myofascial	  Pain	  with	  Referral	  (ICD-‐9	  729.1).	  

	  

GROUP	  II:	  JOINT	  DISORDERS	  

	  II.a.	  Arthralgia	  (ICD-‐9	  524.62).	  	  

	  II.b.	  Disc	  Displacement	  with	  Reduc:on	  (ICD-‐9	  524.63).	  

	  II.c.	  Disc	  Displacement	  with	  Reduc:on	  with	  Intermiuent	  Locking.	  (ICD-‐9	  524.63).	  

	  II.d.	  Disc	  Displacement	  without	  Reduc:on	  with	  Limited	  Opening	  (ICD-‐9	  524.63).	  	  

	  II.e.	  Disc	  Displacement	  without	  Reduc:on	  without	  Limited	  Opening	  (ICD-‐9	  524.63).	  

	  II.f.	  Degenera:ve	  Joint	  Disease	  (ICD-‐9	  715.18).	  	  

	  II.g	  Disloca:on	  (ICD-‐9	  830.0).	  	  

	  

GROUP	  III:	  HEADACHE	  

	  III.a.	  Headache	  auributed	  to	  TMD	  (ICHD	  339.0).	  

Schiffman	  et	  al.	  JOP	  2013	  

www.rdc-‐tmdinterna:onal.org	  

Pa:ent	  History	  Ques:onnaire	  (PHQ)	  

Opera:onalized	  examina:on	   Example	  of	  diagnos:c	  algorithm	  
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Imaging Radiographs	  

•  Teeth	  

•  Panoramic	  

	  

•  Consider	  CBCT	  if	  persistent	  pain	  without	  

radiographic	  findings	  on	  normal	  

radiographs	  

When	  to	  do	  imaging	  of	  TMJ?	  

•  Suspicion	  of	  trauma	  

•  Suspicion	  of	  neoplasm	  

•  Suspicion	  of	  or	  known	  generalized	  joint	  

condi:on	  

•  Lack	  of	  effect	  of	  conserva:ve	  treatment	  

•  Before	  invasive	  treatments	  

•  Perhaps	  before	  large	  occlusal	  rehabilita:ons	  

MRI	  scan	  of	  TMJ	  

	  

•  To	  determine	  localisa:on	  of	  disc	  (if	  important	  

for	  management	  strategy)	  

•  Rule	  out	  tumours,	  growth	  disturbances	  	  

•  Lack	  of	  effect	  of	  conserva:ve	  management	  of	  

disc	  displacement	  without	  reduc:on	  

•  So`	  :ssue	  processes	  	  

Neuropathic	  pain	  

•  Pain	  due	  to	  lesion	  

or	  disease	  affec:ng	  

the	  somatosensory	  

system	  

Treede et al. 2008  

Post-‐trauma:c	  trigeminal	  neuropathic	  pain	  

•  Can	  occur	  a`er	  trauma	  

or	  dental	  treatment	  

–  Pulpectomy	  

–  Over-‐instrumenta:on	  endo	  

–  Extrac:on	  

–  Oral	  and	  orthogna:c	  

surgery	  

–  Injec:ons	  
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Diagnosing	  neuropathic	  pain	  

Treede et al. 2008 

Sensory	  tes:ng	  on	  suspicion	  of	  

neuropathic	  pain	  

Test	  	  

systema:cally	  
	  -‐	  V1	  

	  -‐	  V2	  

	  -‐	  V3	  

Compare	  sides	  
	  -‐	  Equal	  sens.	  

	  -‐	  Hypo-‐	  

	  -‐	  Hyper-‐	  

Different	  	  

modali:es	  	  
-‐  Touch	  

-‐  Thermal	  	  

-‐  Pinprick	  

Baad-‐Hansen	  et	  al.	  2013	  

Qualita:ve	  sensory	  tests	  

Baad-Hansen et al. 2013 

Intra-‐	  or	  extra-‐orally	  

Guidelines and recommendations for assessment of somatosensory function in orofacial pain 
conditions – a taskforce report – JOR 2011 

Svensson P, Baad-Hansen L, Pigg M, List T, Eliav E, Ettlin D, Michelotti A, Tsukiyama Y, Matsuka, 

Jääskeläinen SK, Essick G, Greenspan JD, Drangsholt M 

Mapping of sensory 

disturbance 

P. Svensson 

Confirmatory	  tests?	  

•  Somatosensory	  

•  Neurophysiological	  

tests	  

•  Imaging	  

•  (Surgical	  inspec:on)	  
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Case	  

•  59-‐year	  old	  woman	  

•  Endo	  46	  with	  excess	  sealer	  	  

–  ”My	  chin	  feels	  numb	  on	  the	  right	  side”	  

•  13	  months:	  ”the	  numb	  area	  is	  gevng	  bigger	  and	  it	  ”:ckels”	  

•  18	  months:	  ”the	  numb	  area	  is	  s:ll	  gevng	  bigger	  and	  deeper	  and	  I	  have	  

pain	  in	  the	  area”	  

•  2	  ½	  years:	  Apicectomy	  gives	  immediate	  but	  shortlas:ng	  relief	  of	  the	  pain	  

•  2	  ¾	  years:	  Pain	  is	  back	  –	  referred	  to	  Dept.	  of	  Den:stry,	  Aarhus	  

	  	  

Case	  

•  Tenta:ve	  diagnosis:	  
–  Damage	  to	  inferior	  alveolaris	  nerve	  with	  neuropathic	  pain	  

•  Confirmatory	  tests?	  

–  Quan:ta:ve	  sensory	  tests	  

–  Neurophysiological	  test	  

Pain side (mental region) Healthy side  

Cold detection threshold 29,5 °C 31,1 °C 

Warmth detection threshold 32,9 °C 32,6 °C 

Cold pain threshold 30,6 °C 31,5 °C 

Heat pain threshold 35,3 °C 33,8 °C 

Mechanical detection 

threshold 

64 mN 0,18 mN 

Mechanical pain threshold 158 mN 0,71 mN 

Mechancial pain sensitivity 1 21 

Pressure pain threshold 160 kPa 95 kPa 

Case 

Sensory loss 

Stimulation of healthy side 

Stimulation of pain side 

Blink	  reflex	  Case	  

Modelfoto 

Stimulation 

Case	  

ü	  

ü	  

ü	  

ü	  

Case	  

•  Definite	  neuropathic	  pain	  diagnosis	  

•  Legal	  issues	  
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Neurophysiology	  

Sensory	  Nerve	  Ac:on	  Poten:als	  (SNAP)	  

n.mentalis 

n.mandibularis 

Jaaskelainen et al. 2005 


