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The Greek goddess of revenge ôPoineõ 

×  was sent to punish the mortal fools who had 

angered the gods.  

 

× Poine also gave us our word "painò 

 

× Many ancient cultures believed pain and disease 

were punishment for human folly. "Magic and ritual 

were very common in ancient culturesó 



×ôAnaesthesiaõ 

coined  by Oliver Wendel  Holmes, Sr.  (1809 ð1894) in 1846 from 

the  Greek Ŭɜ-, an-, "without"; and  Ŭ ůɗɖůɘɠ, aisthǛsis, 

"sensation") refers to the inhibition of  sensation  

×Analgesia  

is the absence of pain   

×Pain  

òAn unpleasant sensory and emotional 

experience associated with actual or 

potential tissue damage or described in 

terms of such damage ó (IASP, 1979 ).  
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Understanding pain  

×Galen (129 -216), who described a 

network of nerves leading to the brain  

 

×Mainonides  (1138 -1204):  

Galens art heals only the body but  

Abou  Amrans  heals the body and soulõ 

 

×Descartes (1596 -1650) who first stated 

that pain was experienced in the brain, 

rather than in the heart as was the 

accepted Aristotelian doctrine  
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The goddess of poppies  

(c1300ïc1250 bc)  



Gate Theory of pain  

Canadian psychologist Ronald Melzak and 

British physiologist Patrick Wall (1965)  



Celsus  (25 BC) remarks that toothache 

òcan be counted among the greatest of 

tormentsó  

 

"For there was never yet philosopher 

that could endure the toothache 

patiently."  

Shakespeare,  Much Ado About Nothing , Act V  
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What is pain?  

Åwith physical and psychological effects  Subjective sensation  

Ådependant on  

Åage / gender / experience / personality / anxiety  

Åsettings / trust in clinician / fatigue  

Individual response  

Organic and or 

psychological cause  

Åquestionnaires to assess disability  

Åphysical / mental  
Measure  



HOW DO WE FEEL THE  

"OUCHò? 

 



Pain Process 

Suffering  

Behaviour  

Sensation  

Nociception  

Social / cultural 

Age, gender, race, 
peer support, familial 

expectation 

Emotional / 
psychological 

Depression, 
anxiety, stress, 

fear, anger 

Cognitive / 
conceptual 

Memories past 
experience, 

secondary gain, 
threat  

perception 

Bio psycho social Model  



NEURAL PROPAGATION OF 

PAIN 
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Nociception  

Tissue damage  

Chemical and electrical events  

Activation of the sensory cortex  

Pain recognition  
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Noxious stimulus  

What events unfold in the sensory system? 

Neurophysiological  

ÅPeripheral nervous 

system PNS 

ÅInflammation  

ÅReceptors  

ÅAxons (primary / 

secondary / 

tertiary [cortex])  

Åneurotransmission  

ÅCentral nervous 

system CNS 

ÅPain pathways  

Patient  

ÅClinical symptoms  

ÅPsychological factors  

ÅEnvironmental 

factors  

ÅReaction is 

Emotional and 

Physical  



  
Specific pain receptors 

× Transmitters  

®NGF, ® SP, ® CGRP 

× Receptors  

® TRPV1, ® P2X3 

× Ion Channels  
× Na, Ca, K 

× Anatomy  
× degeneration  

×¬ spontaneous 

activity  

http://bio.winona.msus.edu/berg/ANIMTNS/voltgtan.gif
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Peripheral Acute 

inflammatory pain  

 
Tissue injury  

Cell damage  

ÅTrauma mechanical, chemical . Radiation. heat  

Cytokine release  

ÅAttract immune cells  

ÅNerve activation via receptors via NGF  

Neural depolarisation (PNS)  

ÅAction potential  

ÅSignals primary, secondary, tertiary (CNS)  

ÅCortical activation ôsensing 

ÅReaction (motor and sensory  

More cytokine release NEUROINFLAMMATION  

If process prolonged = changes in nervous system  

Chronic non inflammatory pain  

Platelet  

serotonin 

Keratinocyte  

Phospholipase A  

Prostoglandins  

Leukotrienes  

   H+ K+  

Mast cells 
histamine  

Bradykinin  

Nerve growth 
factor NGF  



Receptor 

Primary sensory nerve  

ÅA Delta and C fibres 

Secondary sensory nerve 

ÅLamina I DRG 

Tertiary sensory nerve 

ÅSpecific areas of the brain 

ÅThalamus 

ÅAnterior cingulate cortex  

ÅS1 / S2 

ÅInsula 

ÅBrainstem 

CNS and PNS 



SENSATION 
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Central neuroanatomy  

×Pain related areas  
×Spinal cord C1 - S5 
×C1- 8/T1 - 12/L1 - 5/S1 - 5 
×distal root ganglion  
×Ventral horn = motor  
×Dorsal horn = sensory  

ÅSpecific areas of the brain  

ÂBrainstem  
×Cranial nerve  
×Thalamus  
×Hypothalamus  
×Cerebellum  

ÂForebrain  
×Cortex - sensation  

×Anterior cingulate cortex  
×S1 and S2 

×Limbic system - memory  
×Basal ganglia - movement  

 
 

 



Anatomy revisited  

ÅAdditional amygdala, hippocampus, brainstem, and V5 ROIs 

ACC 

S1 S2 

THAL INS 

PCC 


