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DEFINITION

• Pain 

“Unpleasant sensory and emotional experience associated with 

actual or potential tissue damage, or described in terms of such 

damage.’’

1979 - The International Association for the Study of Pain (IASP)



PAIN PATHWAY  

Nat Med. 2010 
Nov;16(11):1258-66.

https://www.ncbi.nlm.nih.gov/pubmed/20948531


DEFINITION

• Hyperalgesia:

“a state of increased intensity of pain sensation induced 

by either noxious or ordinarily non-noxious 

stimulation of peripheral tissue”
Hardy JD et al J Clin Invest 29: 115–140, 1950

Hyperalgesia is increased pain from a stimulus that 

normally provokes pain

2008 - The International Association for the Study of 

Pain (IASP)





MECHANISM OF HYPERALGESIA

Nat Med. 2010 Nov;16(11):1258-66.

https://www.ncbi.nlm.nih.gov/pubmed/20948531


DEFINITION

Opioid-induced hyperalgesia (OIH) is the increased 

sensitivity to pain caused by exposure to opioids.

•

Lancet Neurol. 2014 Sep;13(9):924-35

Mechanism of OIH is still unclear but supposed 

multifactorial. 

https://www.ncbi.nlm.nih.gov/pubmed/25142459


Mechanism of action 



MECHANISM OF OIH
1. NMDA –receptor activation: opioids possess agonistic 

effect on the NMDA receptors in the spinal cord

2. Spinal dynorphin: endogenous opioid –activate the 
kappa opioid receptor and to NMDA receptor => spinal 
excitatory neuropeptides

3. Descending facilitation: chronic morphine exposure 
increases the number of the On-cells and promotes pain 
sensation via enhanced sensitization of the On-cells to 
painful stimuli

4. Decreased reuptake of nociceptive neurotransmitters 
such as substance P and glutamate from the afferent fibers 
in the spinal cord and the increased responsiveness of the 
spinal neurons to such transmitters after chronic opioid
intake

Youssef, et al., J Pain Relief 2015, 4:3
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PAIN INTENSITY 
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MORPHINE CONSUME 24HRS
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PRIMARY AND SECONDARY 

HYPERALGESIA











CONCLUSION

• Minimize usage of opioids

• Multimodal analgesia: role of regional 

anesthesia

• Prevent hyperalgesia: ketamin, gabapentin, 

dexmedetomidine, clonidine



THANK YOU 


