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ɲʺ˂˖ˋʹ ˋˎ˃˒ʶˊˈ˄ˍ˖˄ 

ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˋˎʴˁˊˇˎˈ˃ʶ˄ʰ ˋˎ˃˒ʷˊˇ˄ˍʰ ˋˍʹ˄ ˉʰˊˇˏˋʰ ˇ˃ʽ˂ʾʰ 



ɚʉ ʆɻʅ ʂ ʘʉʉʋʅɻ ʐʋʑ ʌʝʉʋʑ  
ʀʚʉɻʅ ɾʉʡʍʅʈʂ ʎʐʋʉ ʆɻʃʘʉɻȟ  
ʀʚʉɻʅ ɿʞʎʆʋʇʋ ʉɻ ʋʍʅʎʐʀʚ                                

ʆɻʅ ʉɻ ʆɻʃʋʍʅʎʐʀʚ ʀʌɻʆʍʅɼʡʏȟ                    
ʆɻʃʡʏ ɻʒʋʍʗ ʘʉɻ ʌʋʇʞʌʇʋʆʋ 

ʎʞʎʐʂʈɻ ʉʀʑʍʖʉʅʆʡʉ ʆʑʆʇʖʈʗʐʖʉ                                  
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 ζʁ ˉˈ˄ˇˌ ʶʾ˄ʰʽ ˃ʾʰ ʵˎˋʱˊʶˋˍʹ ʰʽˋʻʹˍʹˊʽʰˁʺ                                        
ˁʰʽ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶ˃ˉʶʽˊʾʰ ˉˇˎ ˋˎ˄ʵʷʶˍʰʽ                                           
˃ʶ ˉˊʰʴ˃ʰˍʽˁʺ ʺ ʵˎ˄ʹˍʽˁʺ ʲ˂ʱʲʹ ˋˍˇˎˌ ʽˋˍˇˏˌ                                                    
ʺ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʲʱˋʶʽ ˃ʽʰˌ ˍʷˍˇʽʰˌ ʲ˂ʱʲʹˌη  

https://www.iasp-pain.org/resources/terminology/#pain 



ɥʅɻ ʈʋʉɻɿʅʆʙ ʀʈʌʀʅʍʚɻ ɾʅɻ ʆʗʃʀ ʗʉʃʍʖʌʋ 

Lamont LA, Tranquilli WJ, Grimm KA. Physiology of pain. Vet Clin North Am Small Anim Pract 2000. 
Basbaum AI, Bautista DM, Scherrer G, Julius D. Cellular and molecular mechanisms of pain. Cell 2009. 

h ʃˈ˄ˇˌ ˉʰˊʱʴʶˍʰʽ ˉʶˊʽ˒ʶˊʽˁʱΣ ʵʽʰʵʾʵʶˍʰʽ ʵʽʰ˃ʷˋˇˎ ˍˇˎ ˄ʶˎˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˉˊˇˌ                                
ˍˇ˄ ʶʴˁʷ˒ʰ˂ˇ ̍ ˉˇˎ ʰ˅ʽˇ˂ˇʴʶʾˍʰʽΣ ʶˉʶ˄ʵˏʶˍʰʽ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʱ ˁʰʽ ʶ˄ʾˇˍʶ ˍˊˇˉˇˉˇʽʶʾˍʰʽΦ 



ɥʚɻ ɻʉɻʈʀʉʝʈʀʉʂ ʒʑʎʅʋʇʋɾʅʆʙ ɻʉʐʚɿʍɻʎʂ ʎʀ ʀʌʡɿʑʉʋ ʀʍʘʃʅʎʈɻ 

ɨ ʌʝʉʋʏ ʌʍʋʘʍʔʀʐɻʅ ɻʌʝ ɼʇʗɼʂ ʆʗʌʋʅʋʑ ʅʎʐʋʞ ʆɻʅ ʋʅ ʋʑʎʚʀʏ ʌʋʑ 
ʌʍʋʆʞʌʐʋʑʉ ɻʌʝ ɻʑʐʙ ʐʂ ɼʇʗɼʂ ʀʉʀʍɾʋʌʋʅʋʞʉ ʐʋʑʏ ʑʌʋɿʋʔʀʚʏ ʐʋʑ ʌʝʉʋʑ 

ɚʇɾɻʅʎʃʂʐʅʆʝʏ ɩʝʉʋʏ  



ɩʍʋʆʇʂʐʝʏ  

ɚʇɾɻʅʎʃʂʐʅʆʝʏ ɩʝʉʋʏ  

ɩʍʋʎʐɻʐʀʑʐʅʆʝʏ 

ȷ. ũŮɤɟɔɘɎŭɖɠ. ɉɟɧɜɘɞɠ ˊɧɜɞɠ. ȺɟɛɖɜŮɑŬ  & ȹɘŬɢŮɑɟɘůɖ 2016. 



ɯɻʍɻʆʐʂʍʅʎʐʅʆʝʏ ɻʇɾɻʅʎʃʂʐʅʆʝʏ ʌʝʉʋʏ 
ʀʚʉɻʅ ʋ ʒʇʀɾʈʋʉʡɿʂʏ 

ɮʴʴʶʾˇ 

ʅˍˊʰˍˇ˂ˈʴʹˋʹ 
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ɰ˂ʰˉˍʽˁˈ ʶˊʷʻʽˋ˃ʰ  

ʊ˂ʶʴ˃ʰʾ˄˖˄ ʽˋˍˈˌ 

ɮˉʶ˂ʶˎʻʷˊ˖ˋʹ 
 ˁ ˎˍˍʰˊˇˁʽ˄˗˄Σ  
˔ʹ˃ʶʽˇˁʽ˄˗˄ 

ɮ˄ˇˋˇ˂ˇʴʽˁʺ  
ʰˉˈˁˊʽˋʹ 



ɠ ʒʇʀɾʈʋʉʙ ʀʚʉɻʅ ʂ ɻʉʐʚɿʍɻʎʂ ʐʋʑ ʋʍɾɻʉʅʎʈʋʞ                     
ʎʀ ʐʍɻʑʈɻʐʅʎʈʝ ʙ ɼʇʗɼʂ ɻʌʝ ʈʅʆʍʋʋʍɾɻʉʅʎʈʋʞʏȟ 
ɻʉʋʎʋʇʋɾʅʆʗ ʀʍʀʃʚʎʈɻʐɻȟ ɻʆʐʅʉʋɼʋʇʚʀʏ ʆɻʅ ʔʂʈʅʆʗ. 

ɫʆʋʌʝʏ ʐʂʏ ʒʇʀɾʈʋʉʙʏ ʀʚʉɻʅ ʂ ʀʊʋʑɿʀʐʘʍʖʎʂ                                                       
ʐʋʑ ɼʇɻʌʐʅʆʋʞ ʀʍʀʃʚʎʈɻʐʋʏ ʆɻʅ ʂ ɻʌʋʆɻʐʗʎʐɻʎʂ ʐʂʏ ʁʂʈʅʗʏȢ 

 Hawiger J, Zienkiewicz J. Decoding inflammation, its causes, genomic responses, and emerging countermeasures. Scand J Immunol 2019. 



ɫʖʈɻʐʅʆʝʏ  ɫʌʇɻʔʉʅʆʝʏ 

ɚʇɾɻʅʎʃʂʐʅʆʝʏ ʌʝʉʋʏ 

ɮɻ 

C 



ɚʒʋʍʗ ʐɻ ʀʎʖʐʀʍʅʆʗ ʝʍɾɻʉɻ ʆɻʅ 
ʋʒʀʚʇʀʐɻʅ ʎʑʉʙʃʖʏ ʎʐʂ ɿʅʘɾʀʍʎʂ                   
ʐʖʉ ɻʇɾʋʟʌʋɿʋʔʘʖʉ ɻʌʝ ɿʅʗʐɻʎʂȟ 
ʌʚʀʎʂȟ ʅʎʔɻʅʈʚɻ ʙ ʒʇʀɾʈʋʉʙ ʆɻʅ ʀʚʉɻʅ                     
ʎʑʉʙʃʖʏ ɿʅʗʔʑʐʋʏȟ ɾʅɻʐʚ ɻʒʋʍʗ 
ʆʑʍʚʖʏ ʐʅʏ ɻʈʞʀʇʀʏ ʚʉʀʏ #Ȣ  

ɫʌʇɻʔʉʅʆʝʏ ɻʇɾɻʅʎʃʂʐʅʆʝʏ ɩʝʉʋʏ  



ɞʇʀʞʃʀʍʀʏ  
ɦʀʑʍʅʆʘʏ  
ɚʌʋʇʙʊʀʅʏ 

ɨʒʀʚʇʀʐɻʅ ʎʐʂ ɿʅʘɾʀʍʎʂ ʐʖʉ ʑʌʋɿʋʔʘʖʉ  
ʐʋʑ ʌʝʉʋʑ ʎʀ ʐʘʉʋʉʐʀʏȟ ʈʑʏȟ ɿʘʍʈɻ,ʋʎʐʗ 
ɻʌʋʉʀʑʍʡʎʀʅʏ ʆȢʇȢʌȢ ʆɻʅ ʀʚʉɻʅ ʀʎʐʅɻʎʈʘʉʋʏȢ 

ɫʖʈɻʐʅʆʝʏ ɚʇɾɻʅʎʃʂʐʅʆʝʏ ɩʝʉʋʏ  

Dubin A, Patapoutian A. Nociceptors: the sensors of the pain pathway. JCI 2010.  

ɜʗɾɾʇʅʋ ɪɻʔʅɻʚɻʏ ɪʚʁɻʏ 

A  ɻ
C 



ɦʖʐʅʋʃɻʇɻʈʅʆʝ ɿʀʈʗʐʅʋ 

ɫʖʈɻʐʋɻʅʎʃʂʐʅʆʝʏ ɮʇʋʅʝʏ  
 ɛʍʀɾʈɻʐʅʆʋʞ ɤʋɼʋʞ 

ɩʝʉʋʏ 

ɫʞʉɻʕʂ ɨʌʅʎʃʚʋʑ ɣʘʍɻʐʋʏ 

 ɡʗʇɻʈʋʏ ɞʇʀʞʃʀʍʀʏ  
ɦʀʑʍʅʆʘʏ  
ɚʌʋʇʙʊʀʅʏ 

ɨʒʀʚʇʀʐɻʅ ʎʐʂ ɿʅʘɾʀʍʎʂ  ʐʖʉ ʑʌʋɿʋʔʘʖʉ  
ʐʋʑ ʌʝʉʋʑ ʎʀ ʐʘʉʋʉʐʀʏȟ ʈʑʏȟ ɿʘʍʈɻ,ʋʎʐʗ 
ɻʌʋʉʀʑʍʡʎʀʅʏ ʆȢʇȢʌȢ ʆɻʅ ʀʚʉɻʅ ʀʎʐʅɻʎʈʘʉʋʏȢ 

ɫʖʈɻʐʅʆʝʏ ɚʇɾɻʅʎʃʂʐʅʆʝʏ ɩʝʉʋʏ  

Dubin A, Patapoutian A. Nociceptors: the sensors of the pain pathway. JCI 2010.  

ɜʗɾɾʇʅʋ ɪɻʔʅɻʚɻʏ ɪʚʁɻʏ 



ɶ ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ ˉˈ˄ˇˎ ʵʶ˄ ˉˊˇˁˏˉˍʶʽ               
˃ˈ˄ˇ ʰˉˈ ˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ʰˎˍ˗˄ ˍ˖˄ 
ʰ˄ˇʵʽˁ˗˄ ˃ˇ˄ˇˉʰˍʽ˗˄Σ ʰ˂˂ʱ ˁʰʽ ˃ʷˋ˖              
ˍ˖˄ ˃ʰˁˊ˗˄ ˇʵ˗˄ ˉˇˎ ˁʰˍʶʲʰʾ˄ˇˎ˄ ʰˉˈ 
ˍˇ˄ ʶʴˁʷ˒ʰ˂ˇ ˉʾˋ˖ ˋˍˇ ˄˖ˍʽʰʾˇ ˃ˎʶ˂ˈ              
ˁʰʽ ˍˊˇˉˇˉˇʽˇˏ˄ ˍˇ ʶˉ˗ʵˎ˄ˇ ʰʾˋʻʹ˃ʰΦ  

ʆˊˇˉˇˉˇʾʹˋʹ ˍˇˎ ˉˈ˄ˇˎ 

ɶ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ˁʰˍʽˇˏˋʰˌ ˇʵˇˏ ˍˇˎ ˉˈ˄ˇˎ                                                  
˃ʷˋ˖ ʰ˄ʰˋˍʰ˂ˍʽˁ˗˄ ˄ʶˎˊˇʵʽʰʲʽʲʰˋˍ˗˄Σ ˈˉ˖ˌ                                                                            
ʹ ˄ˇˊʶˉʽ˄ʶ˒ˊʾ˄ʹΣ ʹ ˋʶˊˇˍˇ˄ʾ˄ʹΣ ˍˇ ʴ-ʰ˃ʽ˄ˇʲˇˎˍˎˊʽˁˈ ˇ˅ˏ                           
ˁʰʽ ˍʰ ʶ˄ʵˇʴʶ˄ʺ ˇˉʽˇʶʽʵʺΣ ˃ʶʽ˗˄ʶʽ ˍʹ˄ ʶˉ˗ʵˎ˄ʹ ʰ˄ˍʾ˂ʹ˕ʹΦ 

Lamont LA, Tranquilli WJ, Grimm KA. Physiology of pain. Vet. Clin. North Am. Small Anim Pract 2000.  
Marks D et al. Serotonin-Norepinephrine Reuptake Inhibitors for Pain Control: Premise and Promise. Curr Neuropharm 2009.  
Ossipov M et al. Central modulation of pain. JCI 2010. 
Zhuo-Ying Tao et al. The Role of Descending Pain Modulation in Chronic Primary Pain: Potential Application of Drugs Targeting Serotonergic System. Hindawi com 2019. 



ɦʀʑʍʋʌɻʃʂʐʅʆʝʏ ʌʝʉʋʏ  

ɥʂ ɻʉɻʈʀʉʝʈʀʉʂ ɻʉʐʚɿʍɻʎʂ ʋʒʀʅʇʝʈʀʉʂ ʎʀ ɼʇʗɼʂ ʙ ʌʗʃʂʎʂ ʐʋʑ ʉʀʑʍʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ 

Svokos K, Goldstein L. The Pathophysiology of Neuropathic Pain. A discussion of the pathophysiology of neuropathic pain and an overview of the modalities used to alleviate it. PPM 2011. 
Baron R, Binder A, Attal N, Casale R, Dickenson AH, Treede R-D. Neuropathic low back pain in clinical practice. Eur J Pain 2016. 



ǉ. ǑǟǯǺǮǭǳǩǭǰ  

ɫʑʉʙʃʖʏ ʀʈʒɻʉʚʁʀʅ ʆɻʅ ʑʌɻʅʎʃʂʎʚɻ ʙ ʌɻʍɻʅʎʃʂʎʚʀʏ ʝʌʖʏ ɻʚʎʃʂʈɻ ɻʅʈʖɿʚɻʏȟ ʆɻʑʎɻʇɾʚɻʏ ʙ         
ʂʇʀʆʐʍʅʆʙʏ ʀʆʆʘʉʖʎʂʏ ʆɻʅ ʈʌʋʍʀʚ ʉɻ ʎʑʉʋɿʀʞʀʐɻʅ ɻʌʝ ɾʀʉʅʆʗ ʎʑʈʌʐʡʈɻʐɻ ʆɻʆʋʑʔʚɻʏ ʆɻʅ ɻɿʅɻʃʀʎʚɻʏȢ  

ɨ ɦʀʑʍʋʌɻʃʂʐʅʆʝʏ ɩʝʉʋʏ ʀʚʉɻʅ  ɩʀʍʅʒʀʍʅʆʝʏ  ʝʐɻʉ ʌʗʎʔʋʑʉ ʋʅ ɻʅʎʃʂʐʅʆʘʏ ɻʌʋʇʙʊʀʅʏ               
ʙ ʐʋ ʉʀʞʍʋ ʆɻʅ  ɣʀʉʐʍʅʆʝʏ ʀʌʚ ɼʇʗɼʂʏ ʙ ʉʝʎʋʑ ʐʋʑ ʉʖʐʅɻʚʋʑ ʈʑʀʇʋʞ ʙ ʐʋʑ ʀɾʆʀʒʗʇʋʑȢ 

Treede, R. D., et al. Neuropathic pain: Redefinition and a grading system for clinical and research purposes. Neurology 2008. 
Brooks K, Kessler T. Treatments for neuropathic pain. Pharm J 2017. 

Bannister K, et al. Neuropathic Pain: Mechanism-Based Therapeutics. Annual Rev Pharm Tox 2020. 
 

ɩʀʍʅʒʀʍʅʆʝʏ 
ɣʀʉʐʍʅʆʝʏ 



ɦʀʑʍʋʌɻʃʂʐʅʆʝʏ ʌʝʉʋʏ  

ɳ˄˗ ˃ʶˍʰ˒ʷˊʶˍʰʽ ˁʶ˄ˍˊʽˁʱ ˃ʶ ˍʹ˄ ʾʵʽʰ ˄ʶˎˊʽˁʺ ˇʵˈ 
ˈˉ˖ˌ ˁʰʽ ˇ ʰ˂ʴʰʽˋʻʹˍʽˁˈˌ ˉˈ˄ˇˌΣ ʹ ˁˏˊʽʰ ʵʽʰ˒ˇˊʱ 
ˍˇˎ ʶʾ˄ʰʽ ˈˍʽ ʵʶ˄ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˖ˌ ʰˉˈˁˊʽˋʹ ˋʶ 
ˁʱˉˇʽˇ ʶ˅˖ˍʶˊʽˁˈ ʶˊʷʻʽˋ˃ʰΦ 

ɮ˄ʰ˄ˍʽˋˍˇʽ˔ʾʰ ˃ʶˍʰ˅ˏ ʶˊʶʻʾˋ˃ʰˍˇˌ ˁʰʽ ˋˎ˃ˉˍ˗˃ʰˍˇˌΦ 

ʁ ˄ʶˎˊˇˉʰʻʹˍʽˁˈˌ ˉˈ˄ˇˌ ʶʾ˄ʰʽ ˃ʽʰ ʰˉˈ ˍʽˌ ˉʽˇ 
ˋˎ˔˄ʷˌ ˃ˇˊ˒ʷˌ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎΦ  

Woolf C, Mannion R. Neuropathic pain: aetiology, symptoms, mechanisms, and management. Lancet 1999.  
Xu Q, Yaksh T. A brief comparison of the pathophysiology of inflammatory versus neuropathic pain. Curr Opin Anaesthesiol 2011. 
Colloca L, et al. Neuropathic pain. Nat Rev Dis Primers 2017. 
Alles S, Smith P, Isom L. Etiology and Pharmacology of Neuropathic Pain. Pharmacological Reviews 2018.  
Schlereth ʆΦ DǳƛŘŜƭƛƴŜ άŘƛŀƎƴƻǎƛǎ ŀƴŘ ƴƻƴ ƛƴǘŜǊǾŜƴǘƛƻƴŀƭ ǘƘŜǊŀǇȅ ƻŦ ƴŜǳǊƻǇŀǘƘƛŎ Ǉŀƛƴέ ƻŦ ǘƘŜ DŜǊƳŀƴ {ƻŎƛŜǘȅ ƻŦ bŜǳǊƻƭƻƎȅ όŘŜǳǘǎŎƘŜ DŜǎŜƭƭǎchaŦǘ ŦǸǊ bŜǳǊƻƭƻƎƛŜύΦ bŜǳǊ wŜǎ tǊŀŎǘ нлнлΦ 



 Raffaeli W et al. Chronic Pain: What Does It Mean? A Review on the Use of the Term Chronic Pain in Clinical Practice. Dovepress 2021. 





ɨ ʔʍʝʉʅʋʏ ʌʝʉʋʏ ʀʚʉɻʅ ʊʀʔʖʍʅʎʐʙ ʉʋʎʂʍʙ ʋʉʐʝʐʂʐɻȟ                    
ʆɻʃʡʏ ʘʔʋʑʉ ʌʍʋʆʇʂʃʀʚ ɿʋʈʅʆʘʏ ʐʍʋʌʋʌʋʅʙʎʀʅʏ                     

ʎʐʋʑʏ ʌʗʎʔʋʉʐʀʏ ʅʎʐʋʞʏ ɻʇʇʗ ʆɻʅ ʐʋ ʉʀʑʍʅʆʝ ʎʞʎʐʂʈɻȢ 

ɨ ʔʍʝʉʅʋʏ ʌʝʉʋʏ ʈʌʋʍʀʚ                          
ʉɻ ʀʚʉɻʅ ʒʇʀɾʈʋʉʡɿʋʑʏ ʙ                                  
ʉʀʑʍʋʌɻʃʂʐʅʆʙʏ ɻʅʐʅʋʇʋɾʚɻʏȟ   
ɻʍʆʀʐʘʏ ʒʋʍʘʏ ʝʈʖʏ ʀʚʉɻʅ ʈʅʆʐʝʏȢ 
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ʃʰʻˇ˂ˇʴʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ˄ʶˎˊʽˁʺˌ ˋʹ˃ʰˍˇʵˈˍʹˋʹˌ ˋˍˇ ɿɾ ˁʰʽ ˍˇ˄ ɳʴˁʷ˒ʰ˂ˇΦ 

ɮˎ˅ʹ˃ʷ˄ʹ ʰ˄ˍʾʵˊʰˋʹ ˍ˖˄ ʰ˂ʴˇʵʶˁˍʽˁ˗˄ ˎˉˇʵˇ˔ʷ˖˄ ˋˍʰ ʶˉ˗ʵˎ˄ʰ ʶˊʶʻʾˋ˃ʰˍʰΦ  

ʃʶˊʽ˒ʶˊʽˁʺ ɳˎʰʽˋʻʹˍˇˉˇʾʹˋʹΥ 

ɼʶ˄ˍˊʽˁʺ ɳˎʰʽˋʻʹˍˇˉˇʾʹˋʹΥ  
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ɶ ʶˉʾ˃ˇ˄ʹ ʲ˂ʱʲʹ ˍ˖˄ ʽˋˍ˗˄ ˁʰʽ ʹ ˒˂ʶʴ˃ˇ˄ʺ ˉˊˇˁʰ˂ˇˏ˄ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ 
ˉʶˊʽ˒ʶˊʽˁʺˌ ˁʰʽ ˁʶ˄ˍˊʽˁʺˌ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹˌΦ 

ʅˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ʁ˅ʷˇˌ ˉˈ˄ˇˎΣ ʰ˂˂ʱ ˁʰʽ ˋˍʹ ˃ʶˍʱʲʰˋʺ ˍˇˎ ˋʶ ʋˊˈ˄ʽˇ                                       
ˋˉˇˎʵʰʾˇ ˊˈ˂ˇ ʵʽʰʵˊʰ˃ʰˍʾʸʶʽ ʹ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹΦ 



ɶ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶʾʵˇˎˌ ˍˇˎ ˉˈ˄ˇˎΣ  
ʵʹ˂ʰʵʺ ʶʱ˄ ˉˊˈˁʶʽˍʰʽ ʴʽʰ                 

   ̌ ˅ˏ ʺ ˔ˊˈ˄ʽˇΣ  
ʰ˂ʴʰʽˋʻʹˍʽˁˈΣ ˄ʶˎˊˇˉʰʻʹˍʽˁˈ ʺ ˃ʽˁˍˈΣ                                                                                      

ʻʰ ʲˇʹʻʺˋʶʽ ˋˍʹ˄ ˋˎ˃ˉˍ˖˃ʰˍʽˁʺ ʺ ʰʽˍʽˇ˂ˇʴʽˁʺ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʺ ˍˇˎΦ 

    ̌ ˅ˏ ʺ ˔ˊˈ˄ʽˇΣ  
ʰ˂ʴʰʽˋʻʹˍʽˁˈΣ ˄ʶˎˊˇˉʰʻʹˍʽˁˈ ʺ ˃ʽˁˍˈ 



ʅʰˌ ʶˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏ 

ɾʰ˄ˇˏˋˇˌ ʃʶ˄ˍʰˊʱˁʹˌ 
ʋʶʽˊˇˎˊʴˈˌ ʁˊʻˇˉʰʽʵʽˁˈˌ 

ɶ˘ ʁˊʻˇˉʰʽʵʽˁʺ ɼ˂ʽ˄ʽˁʺ ɳˊˊʾˁˇˌ ɿˍˎ˄ʱ˄ 
ʃʰʽʵˇˇˊʻˇˉʰʽʵʽˁʺ ɼ˂ʽ˄ʽˁʺ ɾʹˍʷˊʰ, ɳɽɳʃɮʃ ɮʻʹ˄˗˄Φ 



ʃʶˊʽˋˍʰˍʽˁʱ 
ɾˎˇˋˁʶ˂ʶˍʽˁˇˏ ʃˈ˄ˇˎ 

  



ʁˋˍʶˇʰˊʻˊʾˍʽʵʰ 

ɶ˂ʾʰˌ ɾˎˋˍʾʵʹˌ 
ɳ̔ ʵʽˁʶˎˈ˃ʶ˄ˇˌ ʁˊʻˇˉʰʽʵʽˁʺˌ  

ɰ˘ ʃʰ˄ ʁˊʻˇˉ ɼ˂Σ ɱɿ ζɼ˖˄ˋˍʰ˄ˍˇˉˇˏ˂ʶʽˇη ɿΦ ɹ˖˄ʾʰˌ 



ɲʺ˂˖ˋʹ ˋˎ˃˒ʶˊˈ˄ˍ˖˄ 

ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˋˎʴˁˊˇˎˈ˃ʶ˄ʰ ˋˎ˃˒ʷˊˇ˄ˍʰ ˋˍʹ˄ ˉʰˊˇˏˋʰ ˇ˃ʽ˂ʾʰ 



ɱˎ˄ʰʾˁʰ рс ʶˍ˗˄ 

ɮ˄ʰ˒ʷˊʶʽ ˁˊʾˋʶʽˌ ˇ˅ʶʾʰˌ ʰˊʻˊʾˍʽʵʰˌ о-п ˒ˇˊʷˌ                                       
ˍˇ ʷˍˇˌ ˍʰ ˍʶ˂ʶˎˍʰʾʰ о ˔ˊˈ˄ʽʰΦ 

ɱˈ˄ʰˍˇ ˃ ʶ ˃ʽˁˊˈ ˏ ʵˊʰˊʻˊˇΣ ˒ˎˋʽˇ˂ˇʴʽˁˈ                                          
ʶˏˊˇˌ ˍˊˇ˔ʽʱˌΣ ʶˎʰʽˋʻʹˋʾʰ ˋˍˇ ʷˋ˖ ʵʽʰ˃ʷˊʽˋ˃ʰΣ                    
ʺˉʽʰ ʰˋˍʱʻʶʽʰΣ ʺˉʽʰ ʰˍˊˇ˒ʾʰ пˁʶ˒ʱ˂ˇˎ.  
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ɹˋˍˇˊʽˁˈ 

ɼ˂ʽ˄ʽˁʺ ʶ˅ʷˍʰˋʹ 
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ʆ˗ˊʰ ʵˎˋˁˇ˂ʾʰ ˁʰʻˈʵˇˎ ˋˁʱ˂ʰˌΣ ˉˈ˄ˇˌ ˁʰˍʱ ˍʹ˄                    
ʷʴʶˊˋʹ ʰˉˈ ˍˇ ˁʱʻʽˋ˃ʰ ˁʰʽ ˋˎ˄ʶ˔ʺ ʲˏʻʽˇ ˉˈ˄ˇΦ  

ɽʰ˃ʲʱ˄ʶʽ ʰ˄ˍʽˎˉʶˊˍʰˋʽˁʺ ʰʴ˖ʴʺΣ Ca, ̡ ʽˍʰ˃ʾ˄ʹ D. 



ʃˊˇˋʲʱ˂˂ʶʽ ˈ˂ʶˌ ˋ˔ʶʵˈ˄ ˍʽˌ ʵʽʰˊʻˊ˗ˋʶʽˌ ˍˇˎ ˋ˗˃ʰˍˇˌΣ ʱ˂˂ʶˌ ˉʶˊʽˋˋˈˍʶˊˇΣ                 
ˈˉ˖ˌ ʰˎˍʷˌ ˍ˖˄ ʴˇ˄ʱˍ˖˄Σ ˍ˖˄ ˔ʶˊʽ˗˄ ˁʰʽ ˍ˖˄ ʽˋ˔ʾ˖˄ ˁʰʽ ʱ˂˂ʶˌ ˂ʽʴˈˍʶˊˇΣ                                         
ˈˉ˖ˌ ʰˎˍʷˌ ˍ˖˄ ˗˃˖˄Σ ˁʰʽ ʶˉʽʵʶʽ˄˗˄ʶˍʰʽ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍʹˌ ʹ˂ʽˁʾʰˌ.  
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ʁˋˍʶˇʰˊʻˊʾˍʽʵʰ 



ʆʽˌ ʰˊ˔ʽˁʷˌ ʰ˂˂ˇʽ˗ˋʶʽˌ ˋˍʹ˄ ʁˋˍʶˇʰˊʻˊʾˍʽʵʰ όʁɮύ ˍʽˌ ˉʰˊˇˎˋʽʱʸʶʽ ˇ ʰˊʻˊʽˁˈˌ ˔ˈ˄ʵˊˇˌΦ 

ɶ ʰˉˇˋˍʰʻʶˊˇˉˇʾʹˋʺ ˍˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ʰ˂˂ʰʴʷˌ ˋˍˇ ˎˉˇ˔ˈ˄ʵˊʽˇ ˇˋˍˇˏ˄ ˁʰʽ ˎ˃ʶ˄ʾˍʽʵʰΣ 
ʰʵˎ˄ʰ˃ʾʰ ʰˉˈˋʲʶˋʹˌ ˍ˖˄ ˒ˇˊˍʾ˖˄Σ ˉʶˊʰʽˍʷˊ˖ ˁʰˍʰˋˍˊˇ˒ʺ ˍˇˎ ˔ˈ˄ʵˊˇˎΣ ʶˉʽʵʶʾ˄˖ˋʹ 
ˍʹˌ ˎˉˇ˔ˈ˄ʵˊʽʰˌ ʲ˂ʱʲʹˌ ˁʰʽ ˇˏˍ˖ ˁʰʻʶ˅ʺˌΣ ˉˊˇˁʰ˂˗˄ˍʰˌ ˉˊˇˇʵʶˎˍʽˁʷˌ ˋˍʰˍʽˁʷˌ 

ʰ˄˖˃ʰ˂ʾʶˌ ˁʰʽ ʵˎ˄ʰ˃ʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ ˁʰˍʰ˂ʺʴˇ˄ˍʰˌ ˋʶ ˄ˈˋˇ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ˖ˌ ˈˊʴʰ˄ˇΦ 
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ɶ ʻʶˊʰˉʶʾʰ ˍʹˌ ʁɮΦ ɾʶ ˍˇ ʲʺ˃ʰ ˍˇˎ ˁʱʲˇˎˊʰΦ ɮΦ ɱʶ˖ˊʴʽʱʵʹˌΣ ɼΦ ʅʰˊˈˉˇˎ˂ˇˌ нлмуΦ  



ɶ ʰˋʻʶ˄ʺˌ ˃ʰˌ 

ɮ˄ʰ˒ʷˊʶʽ ʷ˄ʰˊ˅ʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˉˊˇ о ʶˍʾʰˌ ˃ʶ ˏʵˊʰˊʻˊˇΣ ˔˖ˊʾˌ ʽˋˍˇˊʽˁˈ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏ             
ˉˊˈˋ˒ʰˍˇ ʺ ˉʰ˂ʰʽˈˍʶˊˇΣ ʷ˄ˍˇ˄ˇ ˉˈ˄ˇ ʶˉʽʵʶʽ˄ˇˏ˃ʶ˄ˇ ˃ʶ ˍʽˌ ˁʽ˄ʺˋʶʽˌΣ ˁʰʽ ʰˁˍʽ˄ˇʴˊʰ˒ʾʰ όн-̌2019) 
ʰˊ˄ʹˍʽˁʺ ʶˎˊʹ˃ʱˍ˖˄ ˉ˂ʹ˄ ˋˁ˂ʺˊˎ˄ˋʹˌ ˍ˖˄ ʰˊʻˊʽˁ˗˄ ʶˉʽ˒ʰ˄ʶʽ˗˄Φ  

ʃˊʱʴ˃ʰˍʽΣ ʹ ʰˋʻʶ˄ʺˌ ʲʶ˂ˍʽ˗ʻʹˁʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ, 
ʰ˄ ˁʰʽ ˉʰˊʷ˃ʶʽ˄ʶ ʷ˄ʰˌ ʺˉʽˇˌ ˋˎ˄ʶ˔ʺˌ ˉˈ˄ˇˌΣ                      
ˉˇˎ ˔ʶʽˊˇˍʷˊʶˎʶ ˁʰˍʱ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ ˁʾ˄ʹˋʹˌ                     
ˁʰʽ ˍˇ ʲˊʱʵˎ ˃ʷ˔ˊʽ ˄ʰ ʲˇ˂ʶˎˍʶʾ ˋˍˇ ˁˊʶʲʱˍʽΦ  

ɶ ʰˋʻʶ˄ʺˌ ˍˈˍʶ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˍʹˁʶ ˃ʶ                  
ɾʅɮʊ h ˉˈ ˍˇ ˋˍˈ˃ʰ ˁʰʽ ˉʱʴˇ ˁʰʽ ˃ʶˍʱ ʰˉˈ 
мр ʹ˃ʷˊʶˌ ʶ˄ʵˇʰˊʻˊʽˁʺ ʷ˄ʶˋʹ ˁˇˊˍʽʸˈ˄ʹˌ 
ˁʰʻ˗ˌ ˋˎ˄ʷ˔ʽʸʶ ˄ʰ ʷ˔ʶʽ ʰˁˈ˃ʰ ˎ˃ʶ˄ʾˍʽʵʰΦ  



ɶ ʰˋʻʶ˄ʺˌ ˃ʰˌ 

ʅˍˇ˄ ˃ʺ˄ʰ ʷˁʰ˄ʶ ɾʰʴ˄ʹˍʽˁʺ ʆˇ˃ˇʴˊʰ˒ʾʰΣ ˃ʶˍʱ                               
ʰˉˈ ʶˉʾ˃ˇ˄ˇ ʰʾˍʹ˃ʱ ˍʹˌΣ ʹ ˇˉˇʾʰ ʷʵʶʽ˅ʶ ʵʽʱ˔ˎˍʶˌ 
ʶˁ˒ˎ˂ʽˋˍʽˁʷˌ ʰ˂˂ˇʽ˗ˋʶʽˌ ˋˍˇ˄ ʰˊʻˊʽˁˈ ˔ˈ˄ʵˊˇΣ                           
ʽʵʾ˖ˌ ˍˇˎ ʷˋ˖ ˃ʶˋʱˊʻˊʽˇˎΣ ˁʰʽ ʶˁ˒ˏ˂ʽˋʹ ˍ˖˄ ˃ʹ˄ʾˋˁ˖˄Φ  

ɸˎ˃ʱˍʰʽ ˈˍʽ ʹ ʷʴ˔ˎˋʹ ʇʰ˂ˇˎˊˇ˄ʽˁˇˏ ʲʶ˂ˍʾ˖ˋʶ                  
ˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˁʰʽ ˃ʶʾ˖ˋʶΣ ʰ˂˂ʱ ʵʶ˄ ʶ˅ʱ˂ʶʽ˕ʶΣ ̱ ˇ˄ 
ˉʰˊʰ˃ʷ˄ˇ˄ˍʰ ζʲˇˎʲˈη ˉˈ˄ˇΣ ˈˉ˖ˌ ˍˇ˄ ˉʶˊʽʴˊʱ˒ʶʽΦ 



ʅʶ ʶ˃ʱˌ ˉˊˇˋʷˊ˔ʶˍʰʽ ˃ʶˍʱ ʰˉˈ о ˔ˊˈ˄ʽʰΣ                                       
ʴʽʰˍʾ ˈˋˇ ˉʶˊ˄ˇˏˋʶ ˇ ˁʰʽˊˈˌΣ                                                                      
ˉʰˊʱ ˍʹ˄ ˉʶˊʽˋˍʰˋʽʰˁʺ ̝ ˊʺˋʹ                                                          

ʰ˄ʰ˂ʴʹˍʽˁ˗˄Σ ˉʱʴˇˎΣ ʰ˂ˇʽ˒˗˄ ˁʰʽ ˒ ˎˋʽˁˇʻʶˊʰˉʶʾʰˌΣ                                               
ˇ ˉˈ˄ˇˌ ʶˉʰ˄ʶˊ˔ˈˍʰ˄ ʵˊʽ˃ˏˍʶˊˇˌ ˃ʶˍʱ ʰˉˈ н-с ˃ʺ˄ʶˌΣ 
ˉʽˇ ʰˊʰʽʱ ˋˍʹ˄ ʰˊ˔ʺ ˁʰʽ ˉʽˇ ˋˎ˔˄ʱ ˍʶ˂ʶˎˍʰʾʰΦ  

ʋˊʶʽʱʸʶˍʰʽ ʶˉʷ˃ʲʰˋʹΤ 



  

ʁ ˉˈ˄ˇˌ ʵʽʰˊˁˇˏˋʶ ʴʽʰ ˉʶˊʾˉˇˎ нл-ол ʹ˃ʷˊʶˌ 
ˁʰʽ ˔ˊʶʽʰʸˈˍʰ˄ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ˁʰʽ ʺˉʽʰ 
ˇˉʽˇʶʽʵʺΣ ʶ˄˗ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎ                   
ˇ ˋˎ˄ʶ˔ʺˌ ʰ˃ʲ˂ʹ˔ˊˈˌ ˉˈ˄ˇˌ ʵˎ˄ʱ˃˖˄ʶ ˁʰʽ                
ˍʰ ˃ʶˋˇʵʽʰˋˍʺ˃ʰˍʰ ˇ˂ˇʷ˄ʰ ˃ʾˁˊʰʽ˄ʰ˄ ˁʽ ʰˎˍʱ 
˃ʷ˔ˊʽ ˍʹ˄ ʶˉˈ˃ʶ˄ʹ ˄ʷʰ ˁˊʾˋʹ ̌ ˅ʶʾʰˌ ʰˊʻˊʾˍʽʵʰˌΦ 



ʊ˂ʶʴ˃ˇ˄˗ʵʶʽˌ ˁˊʾˋʶʽˌ ʶˎʰʾˋʻʹˍʶˌ ˋˍʹ ̀ ˎ˄ʺʻʹ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ʻʶˊʰˉʶʾʰ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʈ˒ʶˋʹ 

ʈ˒ʶˋʹ 

ʈ˒ʶˋʹ 
ʈ˒ʶˋʹ 

ʈ˒ʶˋʹ 

ȷ. ũŮɤɟɔɘɎŭɖɠ. ɉɟɧɜɘɞɠ ˊɧɜɞɠ. ȺɟɛɖɜŮɑŬ  & ȹɘŬɢŮɑɟɘůɖ 2016. 

ȷ. ũŮɤɟɔɘɎŭɖɠ, Ⱦ. ɆŬɟɧˊɞɡɚɞɠ. ŪŮɟŬˊŮɑŬɠ Űɖɠ ɞůŰŮɞŬɟɗɟɑŰɘŭŬɠ. ɀŮ Űɞ ɓɐɛŬ Űɞɡ əɎɓɞɡɟŬ 2018. 



ʊ˂ʶʴ˃ˇ˄˗ʵʶʽˌ ˁˊʾˋʶʽˌ ʶˎʰʾˋʻʹˍʶˌ ˋˍʹ ̀ ˎ˄ʺʻʹ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ʻʶˊʰˉʶʾʰ 

ʅˎ ˄ʶ˔ʺˌ ˎˉˇ˂ʶʽˉˈ˃ʶ˄ˇˌ ˉˈ˄ˇˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ʺˉʽʰ ˒˂ʶʴ˃ˇ˄ʺ                                    
ʺ ˋˍʹ˄ ˁʰˍʰˋˍˊˇ˒ʺ ˍ˖˄ ʰ˂ʴˇːˉˇʵˇ˔ʷ˖˄ ˍʹˌ ʱˊʻˊ˖ˋʹˌ ό˄ʶˎˊˇˉʰʻʹˍʽˁˈˌ ʺ ˃ʽˁˍˈˌ ˉˈ˄ˇˌύ 

ȷ. ũŮɤɟɔɘɎŭɖɠ. ɉɟɧɜɘɞɠ ˊɧɜɞɠ. ȺɟɛɖɜŮɑŬ  & ȹɘŬɢŮɑɟɘůɖ 2016. 

ȷ. ũŮɤɟɔɘɎŭɖɠ, Ⱦ. ɆŬɟɧˊɞɡɚɞɠ. ŪŮɟŬˊŮɑŬɠ Űɖɠ ɞůŰŮɞŬɟɗɟɑŰɘŭŬɠ. ɀŮ Űɞ ɓɐɛŬ Űɞɡ əɎɓɞɡɟŬ 2018. 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʊ˂ʶʴ˃ˇ˄˗ʵʹˌ 
ʷ˅ʰˊˋʹ 

ʈ˒ʶˋʹ 

ʈ˒ʶˋʹ 

ʈ˒ʶˋʹ 
ʈ˒ʶˋʹ 

ʈ˒ʶˋʹ 



ʃ˖ˌ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˇ ˇ˅ˏˌΣ                                                  
ʰ˂˂ʱ ˁʰʽ ˇ ˔ˊˈ˄ʽˇˌ ˎˉˇ˂ʶʽˉˈ˃ʶ˄ˇˌ ˉˈ˄ˇˌ 
ˋˍʰ ˃ʶˋˇʵʽʰˋˍʺ˃ʰˍʰ ˍ˖˄ ˒˂ʶʴ˃ˇ˄˖ʵ˗˄ ˁˊʾˋʶ˖˄Τ 



ʁ ˇ˅ˏˌ ˉˈ˄ˇˌ ˇ˒ʶʾ˂ʶ̱ ʰʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˋʶ ˍˊʰˎ˃ʰˍʽˋ˃ˈ, ˁ ʰˍʰˉˈ˄ʹˋʹ ʺ ˒˂ʶʴ˃ˇ˄ʺ ˍʹˌ ˉʱˋ˔ˇˎˋʰˌ ʱˊʻˊ˖ˋʹˌΦ  

[ƭǳŎƘ DƛǊōŞǎ 9, et al. Pain Treatment for Patients With Osteoarthritis and Central Sensitization. Phys Ther 2013. 
Obeidat AM, et al. The nociceptive innervation of the normal and osteoarthritic mouse knee. OA and Cartilage 2019. 

ɶ ʰˉˇʵˈ˃ʹˋʹ ˍˇˎ ʰˊʻˊʽˁˇˏ ˔ˈ˄ʵˊˇˎΣ ʹ ʰ˄ʰˁʰˍʰˋˁʶˎʺ ˍˇˎ ˎˉˇ˔ˈ˄ʵˊʽˇˎ ˁʰʽ ʹ ˎ˃ʶ˄ʾˍʽʵʰ, ̄ ˇˎ ʶʾ˄ʰʽ ˃ʷˊˇˌ 
ˍʹˌ ˉʰʻˇ˂ˇʴʾʰˌ ˍʹˌ ʁɮΣ ˉˊˇˁʰ˂ˇˏ˄ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ ˃ʶˋˇ˂ʰʲʹˍ˗˄ ˒˂ʶʴ˃ˇ˄ʺˌ ˋˍˇ ʶ˄ʵˇʰˊʻˊʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄.  

ʃʱ˔ˎ˄ˋʹ ˎˉˇ˔ˈ˄ʵˊʽˇˎ 

ʁˋˍʶˈ˒ˎˍˇ 

ɾʶˋˇ˂ʰʲʹˍʷˌ 
˒˂ʶʴ˃ˇ˄ʺˌ 

ɮˉˇʵˈ˃ʹˋʹ ˔ˈ˄ʵˊˇˎ 

ʇ˃ʶ˄ʾˍʽʵʰ 



ɲʽʷʴʶˊˋʹ  
ʰ˂ʴˇːˉˇʵˇ˔ʷ˖˄ 

ʃˈ˄ˇˌ 
ɾʶˋˇ˂ʰʲʹˍʷˌ 
˒˂ʶʴ˃ˇ˄ʺˌ 

ɲʹ˂ʰʵʺ ˔ʰ˃ʹ˂ˈ ˁʰˍ˗˒˂ʽ ʶˊʶʻʽˋ˃ˇˏ ˍ˖˄ ˄ʶˎˊʽˁ˗˄ ʰˉˇ˂ʺ˅ʶ˖˄Σ ʰˏ˅ʹˋʺ ˍˇˎˌ ˋʶ ʰˊʽʻ˃ˈ ˁʰʽ ˋʶ ʵʽʰˏ˂ˇˎˌ ˍʹˌ ˁˎˍˍʰˊʽˁʺˌ 
˃ʶ˃ʲˊʱ˄ʹˌ ʰ˂˂ʱ ˁʰʽ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʺ ˍˇˎˌ ˃ʶ ʱ˂˂ʶˌ ʴʶʽˍˇ˄ʽˁʷˌ ʾ˄ʶˌΣ ʰʽˋʻʹˍʽˁʷˌ όˉʾʶˋʹΣ ʰ˒ʺ ˁ˂ˉύ ʺ ʰˎˍˈ˄ˇ˃ʶˌΦ 

ɶ ʷ˄ˍʰˋʹ ˍˇˎ ʶˊʶʻʾˋ˃ʰˍˇˌΣ ʹ ˉʰˊʱˍʰˋʹ ʺ ʹ ʶˉʰ˄ʱ˂ʹ˕ʺ ˍˇˎ, ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˉʶˊʽ˒ʶˊʽˁʺ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ.  

ʃʶˊʽ˒ʶˊʽˁʺ  
ɳˎʰʽˋʻʹˍˇˉˇʾʹˋʹ 

ɴˁˁˊʽˋʹ  
˄ʶˎˊˇʵʽʰʲʽʲʰˋˍ˗˄ 

Arendt-Nielsen L. Pain sensitisation in osteoarthritis. Clin Exp Rheumatol 2017.  
Pettersen PS, et al. Peripheral and Central Sensitization of Pain in Individuals with Hand Osteoarthritis and Associations with Self-Reported Pain Severity. Arthr Rheum 2019. 



ɶ ʷˁˁˊʽˋʹ ˄ʶˎˊˇʵʽʰʲʽʲʰˋˍ˗˄ ˖ˋˍˈˋˇ ʰ˄ʰˍˊˇ˒ˇʵˇˍʶʾ ˁʰʽ ˍʹ˄ ˍˇˉʽˁʺ ˒˂ʶʴ˃ˇ˄ʺΣ ʹ ˇˉˇʾʰ ˉˊˇˁʰ˂ʶʾ         
ˉʶˊʰʽˍʷˊ˖ ʰˉˇʵˈ˃ʹˋʹ ˍˇˎ ˔ˈ˄ʵˊˇˎΣ ʶˉʽʵʶʾ˄˖ˋʹ ˍʹˌ ˎ˃ʶ˄ʾˍʽʵʰˌΣ ʷˁˁˊʽˋʹ ˄ʶˎˊˇʵʽʰʲʽʲʰˋˍ˗˄ ˁˇˁΦ 

ɼʰʻ˗ˌ ˇʽ ʰ˂˂ˇʽ˗ˋʶʽˌ ˋˍʹ˄ ʱˊʻˊ˖ˋʹ ʶ˅ʶ˂ʾˋˋˇ˄ˍʰʽΣ ʰˎˍʷˌ ˇʽ ζʶˎʰʽˋʻʹˍˇˉˇʽʹ˃ʷ˄ʶˌη ˄ʶˎˊʽˁʷˌ ʾ˄ʶˌ 
ˍˇˎ ˉˈ˄ˇˎ ʶ˄ʶˊʴˇˉˇʽˇˏ˄ˍʰʽ ˉʽˇ ʶˏˁˇ˂ʰ ʰˉˈ ˍʰ ˃ʹ˔ʰ˄ʽˁʱ ʶˊʶʻʾˋ˃ʰˍʰ ʶˉʽʲ˂ʰʲʺ ʺ ˈ˔ʽΦ  

ɴˁˁˊʽˋʹ  
˄ʶˎˊˇʵʽʰʲʽʲʰˋˍ˗˄ 

ɿʶˎˊˇʴʶ˄ʺˌ ˒˂ʶʴ˃ˇ˄ʺ 

ʃʶˊʰʽˍʷˊ˖ ʰˉˇʵˈ˃ʹˋʹ 
ˁʰʽ ʶˉʽʵʶʾ˄˖ˋʹ ˍʹˌ 

˒˂ʶʴ˃ˇ˄ʺˌ ˁʰʽ ˍˇˎ ˉˈ˄ˇˎΦ 

ɮ˄ʱˉˍˎ˅ʹ ˄ʷ˖˄  
ʰʴʴʶʾ˖˄ ˁʰʽ ˄ʶˏˊ˖˄ 

Feizerfan ɮ, Sheh G. Transition from acute to chronic pain. Continuing Education in Anaesthesia Critical Care & Pain 2015.  
Kai Fu, Sarah R Robbins, Jason J McDougall. Osteoarthritis: the genesis of pain. Rheumatology 2018.  



Jimenez-Andrade J, Mantyh P. Sensory and sympathetic nerve fibers undergo sprouting and neuroma formation in the painful arthritic joint of geriatric mice. Arthr Res Ther 2012. 
Ghilardi J et al. Neuroplasticity of sensory and sympathetic nerve fibers in a mouse model of a painful arthritic joint. Arthr Rheum 2012. 

ɶ ˉʶˊʽ˒ʶˊʽˁʺ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ                          
ˋʶ ˁʶ˄ˍˊʽˁʺΣ ʵʹ˂ʰʵʺ ˎˉʶˊʵʽʷʴʶˊˋʹ ˍ˖˄ ˄ʶˎˊ˗˄˖˄ ˉˇˎ 
˃ʶˍʰ˒ʷˊˇˎ˄ ˍʽˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˍˇˎ ˉˈ˄ˇˎ ˁʶ˄ˍˊʽˁˈˍʶˊʰΦ  

ʁ̔  ʵʽʰˍʰˊʰ˔ʷˌ ʰˎˍʷˌ ˇʵʹʴˇˏ˄ ˋʶ ˄ʶˎˊˇ˔ʹ˃ʽˁʷˌ                       
ˁʰʽ ʰ˄ˇˋˇ˂ˇʴʽˁʷˌ ʰ˂˂ʰʴʷˌ ˋˍʰ ˁˏˍˍʰˊʰ ˍˇˎ      
ɿ˖ˍʽʰʾˇˎ ɾˎʶ˂ˇˏΦ                   

ʍˌ ʴ˄˖ˋˍˈ˄Σ ˇ ˉˈ˄ˇˌ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ 
ʲ˂ʱʲʹ ʺ ˄ˈˋˇ ˍˇˎ ˋ˖˃ʰˍˇʰʽˋʻʹˍʽˁˇˏ ˄ʶˎˊʽˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌΣ ʶʾ˄ʰʽ ɿʶˎˊˇˉʰʻʹˍʽˁˈˌ ʃˈ˄ˇˌΗ  

Thakur ɾ, Dickenson ɮΣ Baron ʄ. Osteoarthritis pain: nociceptive or neuropathic? Nature Reviews Rheumatology 2014. 
DǊŅǎǎŜƭ {Σ aǳǎŎƘǘŜǊ 5Φ Peripheral Nerve Fibers and Their Neurotransmitters in Osteoarthritis Pathology. Int J Molecular Sciences 2017. 

ɳˉˇ˃ʷ˄˖ˌΣ ˇ ˉˈ˄ˇˌ ˍʹˌ ʁɮ ˃ˉˇˊʶʾ ʶˁˍˈˌ ʰˉˈ 
˒˂ʶʴ˃ˇ˄˗ʵʹˌΣ ˄ʰ ʶʾ˄ʰʽ ˄ʶˎˊˇˉʰʻʹˍʽˁˈˌ ʺ ˃ʽˁˍˈˌΦ 

Y˃ ʷ˄ʰˌ 

ʇˉˇ˔ˈ˄ʵˊʽˇ 

ʇʴʽʺˌ ˔ˈ˄ʵˊˇˌ 

ɰ˂ʱʲʹ  
ˇˋˍʽˁˇˏ ˃ˎʶ˂ˇˏ 

ɮ˄ʱˉˍˎ˅ʹ ˄ʷ˖˄  
ʰʴʴʶʾ˖˄ ϧ ˄ʶˏˊ˖˄ 

ʂˋˇ ʹ ʁɮ ˉˊˇ˔˖ˊʱʶʽΣ ˃ʰʸʾ ˃ʶ ˍʹ ˒ʻˇˊʱ ˍ˖˄ 
ʰ˄ʰˍˇ˃ʽˁ˗˄ ʵˇ˃˗˄ ˁʰˍʰˋˍˊʷ˒ˇ˄ˍʰʽ ˁʰʽ ˄ʶˎˊʽˁʷˌ 
ʰˉˇ˂ʺ˅ʶʽˌΣ ʶ˄˗ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 
ˍʹˌ ʰʽˋʻʹˍʽˁˈˍʹˍʰˌΣ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˄ʷʶˌ ˉˇˎ 
ʰˉˇˍʶ˂ˇˏ˄ ˉˊˈˋʻʶˍʶˌ ˉʹʴʷˌ ˉˈ˄ˇˎΦ 

ʇʴʽʷˌ 

 ʁɮ 

ɮˊʻˊʽˁˈ ʇʴˊˈ 

ʊʻˇˊʱ  
ʰˊʻˊʽˁˇˏ ˔ˈ˄ʵˊˇˎ 



  

ɱʽʰ ˍˇ˄ ˁʶ˄ˍˊʽˁˈ ˉˈ˄ˇ 
ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˃ʶ ˍo  
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽo                                 

PAIN DETECT. 

ɶ ʰˋʻʶ˄ʺˌ ˃ʰˌ 

http://algologia.org/pdf/Main/EEAS/PainDetect_Greek.pdf 

ɮˉˇˍʷ˂ʶˋ˃ʰ ʶ˂ʷʴ˔ˇˎΥнл 

Bh ʻ˃ˇ˂ˈʴʹˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˉˈ˄ˇˎ 

PAIN  
DETECT  

ɾʱ˂˂ˇ˄ ʻʶˍʽˁˈ 



  

ɲˈʻʹˁʶ ɿˍˇˎ˂ˇ˅ʶˍʾ˄ʹ ол mg.   

ɶ ʰˋʻʶ˄ʺˌ ˃ʰˌ  

T́ ˌ ˍˇ˄ʾˋʰ˃ʶ ˍʹ˄ ʰ˅ʾʰ ˍˇˎ ʶ˂ʷʴ˔ˇˎ ˍˇˎ ˋ˖˃ʰˍʽˁˇˏ 
ʲʱˊˇˎˌΦ ʆʹˌ ʻˎ˃ʾˋʰ˃ʶ ˍʽˌ ʽˋˇ˃ʶˍˊʽˁʷˌ ʰˋˁʺˋʶʽˌ 
пˁʶ˒ʱ˂ˇˎ ˁʰʽ ˍʹˌ ˋˎˋˍʺˋʰ˃ʶ ˄ʰ ˁʱ˄ʶʽ ол-50 
ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ о ˒ˇˊʷˌ ˍʹ˄ ʹ˃ʷˊʰ ˁʰʽ ˃ʶˍʱ ˄ʰ 
ˍˇˉˇʻʶˍʶʾ ˉʱʴˇ ʴʽʰ мл ˂ʶˉˍʱΦ 

ʀʶˁʽ˄ʺˋʰ˃ʶ ɾʅɮʊ ˋˎˋˍʹ˃ʰˍʽˁʱ ˖ˌ ʰ˄ʰ˂ʴʹˍʽˁˈΦ 

ʅˎ˄ˍʰʴˇʴˊʰ˒ʺˋʰ˃ʶ ʶˉʾˋʹˌ ʆˊʰ˃ʰʵˈ˂ʹ рлmg x 2, 
ʃh ˊʰˁʶˍʰ˃ˈ˂ʹ мgr о ˒ˇˊʷˌ ˍʹ˄ ʹ˃ʷˊʰ ʶˉʾ ˉˈ˄ˇˎ                       
ˁʰʽ ʶˉʰ˄ʶ˅ʷˍʰˋʹ ˋʶ нκрнΦ 



ɱʽʰˍʾ ʶˉʽ˂ʷ˅ʰ˃ʶ  
ʰˎˍʺ ˍʹ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ ʰʴ˖ʴʺΤ  



ʃˊʰˁˍʽˁʱΣ ˍʰ ɾʅɮʊ ʶʾ˄ʰʽ ʹ ˁˏˊʽʰ ʶˉʽ˂ˇʴʺΣ ʰ˒ˇˏ ˖ˌ ʴ˄˖ˋˍˈ˄                                             
ʹ ˉʰˊʰˁʶˍʰ˃ˈ˂ʹ ˋˎ˄ʺʻ˖ˌ ʵʶ˄ ʰˊˁʶʾΣ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ˄ʰ ʶ˂ʷʴ˅ˇˎ˃ʶ                                            

ˍˇ ˉʽʻʰ˄ˈ ˒˂ʶʴ˃ˇ˄˗ʵʶˌ ˋˍˇʽ˔ʶʾˇΣ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ ˃ʽˁˍˇˏ ˉˈ˄ˇˎΦ 



ʆˊʰ˃ʰʵˈ˂ʹ ɮˋʻʶ˄ʺˌ ʰʴ˖˄ʽˋˍʺˌ ˍ˖˄ ˃-ˎˉˇʵˇ˔ʷ˖˄Φ  
ɮ˄ʰˋˍˇ˂ʷʰˌ ʶˉʰ˄ʰˉˊˈˋ˂ʹ˕ʹˌ ʅʶˊˇˍˇ˄ʾ˄ʹˌ ˁʰʽ ɿˇˊʶˉʽ˄ʶ˒ˊʾ˄ʹˌΦ 

ɶ ʰ˄ʰ˂ʴʹˍʽˁʺ ʵˊʱˋʹ ˍʹˌ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ ʵʽʷʴʶˊˋʹ ˍ˖˄                             
-˃ˎˉˇʵˇ˔ʷ˖˄ ˍʹˌ ˃ˇˊ˒ʾ˄ʹˌΦ 

ɼ˖ʵʶˀ˄ʹ 

Faria J et al. Comparative pharmacology and toxicology of tramadol and tapentadol.  Eur J Pain 2018. 

ɳʾ˄ʰʽ ˍˇ н ̡̌ ʺ˃ʰ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˒˂ʶʴ˃ˇ˄˗ʵˇˎˌ ˉˈ˄ˇˎ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ˉʰˊʰˁʶˍʰ˃ˈ˂ʹ 
ʺκˁʰʽ ˍʰ ɾʅɮʊΣ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ˍˇ м ̡̌ ʺ˃ʰΣ ʶ˄˗ ʶʾ˄ʰʽ ˍˇ  о ̌̀ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ˔ˊˈ˄ʽˇˎ ˉˈ˄ˇˎ 
˃ʶˍʱ ˍʹ˄ ˉˊʶʴˁʰ˃ˉʰ˂ʾ˄ʹ ˁʰʽ ˍʹ˄ ˄ˍˇˎ˂ˇ˅ʶˍʾ˄ʹΦ 

ʃˊˇˍʽ˃ʺˋʰ˃ʶ ˍʹ˄ ʆˊʰ˃ʰʵˈ˂ʹ ʴʽʰˍʾ ˉˊˇˁʰ˂ʶʾ ʶ˂ʱ˔ʽˋˍʹ ʶ˅ʱˊˍʹˋʹ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ˄ ˁ˖ʵʶˀ˄ʹ ˁʰʽ ʷ˔ʶʽ ʹˉʽˈˍʶˊʶˌ 
ʶˉʽʵˊʱˋʶʽˌ ˋˍˇ ˁʶ˄ˍˊʽˁˈ ˄ʶˎˊʽˁˈ ˋˏˋˍʹ˃ʰΦ ɮ˂˂ʱ ˁʰʽ ʴʽʰ ˍʹ ʵˊʱˋʹ ˍʹˌ ˋˍˇ ˁʰˍʽˈ˄ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˂ʴʹˋʾʰˌΦ 

ʆʰ ʺˉʽʰ ˇˉʽˇʶʽʵʺ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ˁ˂ʽ˄ʽˁʺˌ ˉˊʱ˅ʹˌ 



 

ɮ˄ʰˋˍˇ˂ʺ ˍʹˌ ˉˊˇˋˎ˄ʰˉˍʽˁʺˌ 
ʶˉʰ˄ʰˉˊˈˋ˂ʹ˕ʹˌ                                                 
ˍ˖˄ ˃ˇ˄ˇʰ˃ʽ˄ʶˊʴʽˁ˗˄ 
˄ʶˎˊˇʵʽʰʲʽʲʰˋˍ˗˄,                                                   

ʅʁ ˊˇˍˇ˄ʾ˄ʹˌ ˁʰʽ ɿˇˊʶˉʽ˄ʶ˒ˊʾ˄ʹˌ,    
ˁʰʽ ʁ ˄ʾˋ˔ˎˋʹ ˍʹˌ ˁʰˍʽˇˏˋʰˌ ˇʵˇˏ 

ʰ˄ʰˋˍˇ˂ʺˌ ˍˇˎ ˉˈ˄ˇˎΦ 
 
 

ɿˍˇˎ˂ˇ˅ʶˍʾ˄ʹ όSNRI)  

Sindrup SH, Otto M, Finnerup NB, Jensen TS. Antidepressants in the treatment of neuropathic pain. Basic Clin Pharmacol Toxicol 2005.  
Marks D et al. Serotonin-Norepinephrine Reuptake Inhibitors for Pain Control: Premise and Promise. Curr Neuropharm 2009.  

Farajirad S, et al. Comparison Between the Effects of Amitriptyline and Bupropione on the Quality of Life and the Reduction in the Severity of Pain in Chronic Low-Back Pain. Neurosurg Q 2013.  
.ŀƴƴƛǎǘŜǊ ɼΣ 5ƛŎƪŜƴǎƻƴ ɮΦ ²Ƙŀǘ Řƻ ƳƻƴƻŀƳƛƴŜǎ Řƻ ƛƴ Ǉŀƛƴ ƳƻŘǳƭŀǘƛƻƴΚ /ǳǊǊ hǇƛƴ {ǳǇǇƻǊǘ tŀƭƭƛŀǘ /ŀǊŜ 2016. 

Obata H. Analgesic mechanisms of antidepressants for neuropathic pain. Int J Mol Sci 2017.  
Osani M and Bannuru R. Efficacy and safety of duloxetine in osteoarthritis: a systematic review and meta-analysis. Korean J Intern Med 2019. 

Weng C et al. Efficacy and safety of duloxetine in osteoarthritis or chronic low back pain: a Systematic review and meta-analysis. Osteoarthr Cartil 2020. 



ɶ ʰˋʻʶ˄ʺˌ ˃ʰˌ  

2/52 ˃ ʶˍʱ ʶʾ˔ʶ ʺˉʽʰ ʲʶ˂ˍʾ˖ˋʹΦ ɼˇʽ˃ˈˍʰ˄ʶ ˁʰ˂ˏˍʶˊʰ         
ˍʰ ʲˊʱʵʽʰ ˁʰʽ ˇ ˎˉˇ˂ʶʽˉˈ˃ʶ˄ˇˌ ˉˈ˄ˇˌ ʵʶ˄ ʺˍʰ˄ ˉʽʰ 
ˋˎ˄ʶ˔ʺˌΣ ʰ˂˂ʱ ˃ˈ˄ˇ˄ ˈˍʰ˄ ˍˇ ζˉʰˊʱˁʰ˄ʶηΣ ˁʰˍʱ ˍʹ˄ ʾʵʽʰΦ 

ʅˎˋˍʺʻʹˁʶ ˄ʰ ˋˎ˄ʶ˔ʾˋʶʽ ˍʹ ʵʽʰˍˊˇ˒ʺΣ ˍʽˌ ʰˋˁʺˋʶʽˌΣ                    
ˍˇ˄ ˉʱʴˇΣ ˍʹ˄ ˄ˍˇˎ˂ˇ˅ʶˍʾ˄ʹ ˁʰʽ ˄ʰ ʶˉʰ˄ʷ˂ʻʶʽ ˋˍʽˌ нκрнΦ 

ɳ˔ʻʷˌ ʶʾ˔ʶ ˋˍʰ˃ʰˍʺˋʶʽ ˍʰ ɾʅɮʊΣ ˁʰʽ ˉʺˊʶ ˃ʶˊʽˁʱ                       
˔ʱˉʽʰ ˉʰˊʰˁʶˍʰ˃ˈ˂ʹˌΣ ˍʰ ʲˊʱʵʽʰ ʶˁʶʾ˄ʰ ˉˇˎ ʶʾ˔ʶ 
ζˍʰ˂ʰʽˉ˖ˊʹʻʶʾη ˍʹ˄ ʹ˃ʷˊʰΦ 



  

ɶ ʰˋʻʶ˄ʺˌ ˃ʰˌ  

ɾʶˊʽˁʱ ˃ˈ˄ˇ ˉˊ˖ʽ˄ʱ ʶʾ˔ʶ ˂ʱʲʶʽ ˉʰˊʰˁʶˍʰ˃ˈ˂ʹΣ 
ζˉˊˇ˂ʹˉˍʽˁʱη ˈˉ˖ˌ ʶʾˉʶΣ ʴʽʰˍʾ ʶʾ˔ʶ ʰˊˁʶˍʷˌ 
ʶ˅˖ˍʶˊʽˁʷˌ ʶˊʴʰˋʾʶˌΦ 

ʅˎ˄ˍʰʴˇʴˊʰ˒ʺʻʹˁʶ ʹ ˄ˍˇˎ˂ˇ˅ʶˍʾ˄ʹ ˋˍʰ сл mg ˁ ʰʽ                      
ʶˉʽˉ˂ʷˇ˄ ʵʽʰˋʶˊʶˀ˄ʹ ˉˊ˖ʾ - ̡ ˊʱʵˎ ʴʽʰ н ˃ʺ˄ʶˌ                         
ˁʰʽ ˋˎˋˍʺʻʹˁʶ ʶˉʰ˄ʷ˂ʶʴ˔ˇˌΦ 

ʅˍʽˌ пκрн ˉʶˊʽʷʴˊʰ˕ʶ ̡ ʶ˂ˍʾ˖ˋʹΦ  
ɼʰˍʱ рл ҈Σ ˈˍʰ˄ ˍʹˌ ʸʹˍʺʻʹˁʶ ˄ʰ ˍʹ˄ ˉˇˋˇˍʽˁˇˉˇʽʺˋʶʽΦ 



ɶ ʰˋʻʶ˄ʺˌ ˃ʰˌ  

ʅˍˇ˄ ʶˉʰ˄ʷ˂ʶʴ˔ˇΣ о ˃ʺ˄ʶˌ ʰˉˈ ˍʹ˄ ˉˊ˗ˍʹ ʶ˅ʷˍʰˋʺ 
ˍʹˌΣ ʹ ʰˋʻʶ˄ʺˌ ʷ˄ʽ˖ʻʶ ˁʰ˂ˏˍʶˊʰΣ ʶʾ˔ʶ ˔ʱˋʶʽ р ˁʽ˂ʱΣ 
ʶʾ˔ʶ ʵˎ˄ʰˍˈˍʶˊˇ п ˁʷ˒ʰ˂ˇ ˁʰʽ ˃ˉˇˊˇˏˋʶ ˄ʰ ˁʰˍʷʲʶʽ 
ˍʽˌ ˋˁʱ˂ʶˌ ˔˖ˊʾˌ ˉˈ˄ˇ. 

ʅˎˋˍʺʻʹˁʶ ˋˎ˄ʷ˔ʽˋʹ ˍʹˌ ˄ˍˇˎ˂ˇ˅ʶˍʾ˄ʹˌ ˋˍʰ сл mg, 
ʵʽʶˁˈˉʹ ʹ ˋˎˋˍʹ˃ʰˍʽˁʺ ˔ˇˊʺʴʹˋʹ ˍˊʰ˃ʰʵˈ˂ʹˌ ˁ ʰʽ 
ʸʹˍʺʻʹˁʶ ʶˉʰ˄ʶ˅ʷˍʰˋʹ о ˃ʺ˄ʶˌ ˃ʶˍʱΦ 



ɶ ʰˋʻʶ˄ʺˌ ˃ʰˌ  

с ˃ʺ˄ʶˌ ˃ʶˍʱ ˍʹ˄ ʰˊ˔ʽˁʺ ʶ˅ʷˍʰˋʹ ʹ ʰˋʻʶ˄ʺˌ ˉˊˇˋʺ˂ʻʶ 
ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ʹΦ  
ɲʶ˄ ˔ˊʶʽʰʸˈˍʰ˄ ʰ˄ʰ˂ʴʹˍʽˁʱΦ 
ɳʾ˔ʶ ˔ʱˋʶʽ ˃ʶˊʽˁʱ ˁʽ˂ʱ ʰˁˈ˃ʰΦ 
ɳʾ˔ʶ ˅ʶˁʽ˄ʺˋʶʽ ʴ˂ˎˁˇʸʰ˃ʾ˄ʹ ˁʰʽ ˔ˇ˄ʵˊˇʿˍʾ˄ʹ ʰˉˈ                      
ˍˇ˄ ˒ʰˊ˃ʰˁˇˉˇʽˈ ˍʹˌΣ ˂ʷʴˇ˄ˍʱˌ ˃ʰˌ ˈˍʽ ʰˉˇ˒ʱˋʽˋʶ 
˄ʰ ˁʱ˄ʶʽ ˉˊʱʴ˃ʰˍʰ ʴʽʰ ˍˇ˄ ʶʰˎˍˈ ˍʹˌ ˁʰʽ ʴʽΩ ʰˎˍˈ                         
ʷ˔ʶʽ ˉˊˇʴˊʰ˃˃ʰˍʾˋʶʽ ˄ʰ ˅ʶˁʽ˄ʺˋʶʽ ˉʽ˂ʱˍʶˌΦ  

ɾʰˌ ʶˎ˔ʰˊʾˋˍʹˋʶ ˁʰʽ ʶʾˉʶ ˈˍʽ ʻʰ ˅ʰ˄ʱˊʻʶʽ ˋʶ                               
о ˃ʺ˄ʶˌΣ ʴʽʰˍʾ ʰ˄ˍʽ˂ʺ˒ʻʹˁʶ ˈˍʽ ʹ ˉʱʻʹˋʺ ˍʹˌ ʶʾ˄ʰʽ 
˔ˊˈ˄ʽʰ ˁ ʰʽ ʷˉˊʶˉʶ ˄ʰ ˁʱ˄ʶʽ ˈˍʽ ˔ˊʶʽʰʸˈˍʰ˄ ʴʽʰ ˄ʰ                      
ʸʶʽ ˁʰ˂ˏˍʶˊʰΦ  

ʆʹˌ ˋˎˋˍʺˋʰ˃ʶ ˋˎ˄ʷ˔ʽˋʹ ˍʹˌ ˄ˍˇˎ˂ˇ˅ʶˍʾ˄ʹˌ ˋˍʰ ол mg  
ˁʰʽ ˋˎ˃˒˗˄ʹˋʶΣ ˒ˍʱ˄ʶʽ ˄ʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʰ˄ʷʲʶʽ ˉʱ˂ʽ 
ˋˍʰ слΣ ʶʱ˄ ˇ ˉˈ˄ˇˌ ʶˉʰ˄ʶˊ˔ˈˍʰ˄Φ 



ɶ ˇˋˍʶˇʰˊʻˊʾˍʽʵʰ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʶʾ ʰ˂ʴʰʽˋʻʹˍʽˁˈΣ ˄ʶˎˊˇˉʰʻʹˍʽˁˈ ʺ ˁʰʽ ˃ʽˁˍˈ ˉˈ˄ˇΦ 

ɶ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ ʰʴ˖ʴʺ ˉˊʷˉʶʽ ˄ʰ ʶˋˍʽʱʸʶˍʰʽ ˋˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ˍˇˎ ʰˋʻʶ˄ʺΣ ˍʹ ˒ʱˋʹ ˍʹˌ ˉʱʻʹˋʹˌΣ                       
ʰ˂˂ʱ ˁʰʽ ˍˇ ʶʾʵˇˌ ˍˇˎ ˉˈ˄ˇˎΦ 

ʁʽ ʻʶˊʰˉʶʾʶˌ ˉˇˎ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ол ˔ˊˈ˄ʽʰΣ 
ˋˍˇ˔ʶˏˇˎ˄ ˋˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˒˂ʶʴ˃ˇ˄ʺˌ ˁʰʽ ˍˇˎ ˉˈ˄ˇˎΣ ˋˍʹ˄ 
ˉˊˈ˂ʹ˕ʹ ˍʹˌ ʲ˂ʱʲʹˌ ˍ˖˄ ʰˊʻˊ˗ˋʶ˖˄ ˁʰʽ ˋˍʹ˄ ʶˉʽʲˊʱʵˎ˄ˋʹ 
ˋˍʹ˄ ˉˊˈˇʵˇ ˍʹˌ ˄ˈˋˇˎΦ  

ɾʷ˔ˊʽ ˍˈˍʶΣ ˃ʶ ˉˊˇːˉˈʻʶˋʹ ˍʹ˄ ʷʴˁʰʽˊʹ ʵʽʱʴ˄˖ˋʹ ˁʰʽ ˍʹ˄ 
ˉˊ˗ʽ˃ʹ ʻʶˊʰˉʶˎˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹΣ ˃ˉˇˊˇˏ˃ʶ ˄ʰ 
ˉˊˇˋˉʰʻʺˋˇˎ˃ʶ ˏ˒ʶˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˁʰʽ ʶ˅ʰˋ˒ʱ˂ʽˋʹ 
˃ʽʰˌ ˁʰ˂ˏˍʶˊʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˋˍˇˎˌ ʰˋʻʶ˄ʶʾˌ ˃ʰˌΦ 

ɶ ˇˋˍʶˇʰˊʻˊʾˍʽʵʰ ʶʾ˄ʰʽ ˃ʽʰ ˔ˊˈ˄ʽʰ ˉʱʻʹˋʹΣ ʹ ˇˉˇʾʰ ʵʶ˄ ʷ˔ʶʽ ʰʽˍʽˇ˂ˇʴʽˁʺ ʻʶˊʰˉʶʾʰΣ ʰˁˈ˃ʹ ˍˇˎ˂ʱ˔ʽˋˍˇ˄Σ                                                 
ˁʰʽ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎ ˃ˉˇˊʶʾ ˄ʰ ˁʰˍʰ˂ʺ˅ʶʽ ˋʶ ˉ˂ʺˊʹ ʰˉˇʵʽˇˊʴʱ˄˖ˋʹ ˍʹˌ ʱˊʻˊ˖ˋʹˌΦ  

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʂˍʰ˄ ʹ ˋˎ˃ˉˍ˖˃ʰˍʽˁʺ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ʁɮ ˃ʶ ˒ʰˊ˃ʰˁʶˎˍʽˁˇˏˌ 
ˁʰʽ ˃ʹ ˉʰˊʱʴˇ˄ˍʶˌ ʰˉˇˍˎʴ˔ʱ˄ʶʽ ˄ʰ ʶ˂ʷʴ˅ʶʽ ˍˇ˄ ˉˈ˄ˇ ˁʰʽ ˍʹ 
ʵˎˋ˂ʶʽˍˇˎˊʴʾʰΣ ˍˈˍʶ ˉˊˇ˔˖ˊʱ˃ʶ ˋʶ ˔ʶʽˊˇˎˊʴʽˁʺ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ 
ˍʹˌ ʱˊʻˊ˖ˋʹˌΦ  



ʅʰˌ ʶˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏ 

ɶ˂ʾʰˌ ɾˎˋˍʾʵʹˌ 
ɳʽʵʽˁʶˎˈ˃ʶ˄ˇˌ ʁˊʻˇˉʰʽʵʽˁʺˌ  

ɰ˘ ʃʰ˄ ʁˊʻˇˉ ɼ˂Σ ɱɿ ζɼ˖˄ˋˍʰ˄ˍˇˉˇˏ˂ʶʽˇη ɿΦ ɹ˖˄ʾʰˌ 



ɮ˄ʵˊʽʱ˄ʰ ɰʰˋʽ˂ʱˁˇˎ 
ɳʽʵʽˁʶˎˈ˃ʶ˄ʹ ʁˊʻˇˉʰʽʵʽˁʺˌ  

ɰ˘ ʃʰ˄ ʁˊʻˇˉ ɼ˂Σ ɱɿ ζɼ˖˄ˋˍʰ˄ˍˇˉˇˏ˂ʶʽˇη ɿΦ ɹ˖˄ʾʰˌ 
 

ʁˋ˒ˎʰ˂ʴʾʰ 



ɲʺ˂˖ˋʹ ˋˎ˃˒ʶˊˈ˄ˍ˖˄ 

ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˋˎʴˁˊˇˎˈ˃ʶ˄ʰ ˋˎ˃˒ʷˊˇ˄ˍʰ ˋˍʹ˄ ˉʰˊˇˏˋʰ ˇ˃ʽ˂ʾʰ 



ɮˋʻʶ˄ʺˌ оп ʶˍ˗˄ ˃ʶ ˇ˅ʶʾʰ ˇˋ˒ˎʰ˂ʴʾʰ ˉˇˎ ʶˉʶˁˍʶʾ˄ʶˍʰʽ ˋˍˇˎˌ ʴ˂ˇˎˍˇˏˌ ˁʰʽ ˍˇ ˇˉʾˋʻʽˇ 
ˍ˃ʺ˃ʰ ˍ˖˄ ˃ʹˊ˗˄ ʰˉˈ о ʹ˃ʷˊˇˎ ˉˇˎ ʵʶ˄ ˎˉˇ˔˖ˊʶʾ ˃ʶ ˉʰˊʰˁʶˍʰ˃ˈ˂ʹ ˁʰʽ ˃ˎˇ˔ʰ˂ʰˊ˖ˍʽˁʱΦ 

ɼ˂ʽ˄ʽˁʺ ʶ˅ʷˍʰˋʹ 

ɾˎʿˁˈˌ ˋˉʰˋ˃ˈˌ ˋˍˇˎˌ ˇˋ˒ˎʿˁˇˏˌ ˃ˏʶˌΣ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˁʽ˄ʹˍʽˁˈˍʹˍʰ. 

ɾˎʿˁʺ ʽˋ˔ˏˌΣ ʰʽˋʻʹˍʽˁˈˍʹˍʰΣ ˍʶ˄ˈ˄ˍʽʰ ʰ˄ˍʰ˄ʰˁ˂ʰˋˍʽˁʱ ˁʰʽ ˋ˒ˏ˅ʶʽˌ ˁʱˍ˖ ʱˁˊ˖˄Υ ˁ˒Φ 

Lasegue (-) ɦ ˃˒˖Φ  

ʃ˂ʺˊʶˌ ʶ˄ʶˊʴʹˍʽˁˈ ˁʰʽ ˉʰʻʹˍʽˁˈ ʶˏˊˇˌ ˁʾ˄ʹˋʹˌ ʽˋ˔ʾˇˎΦ 

 

 

 

 

ɹˋˍˇˊʽˁˈ 

ʆˇ ʲˊʱʵˎ ʲˇ˂ʶˏʶˍʰʽ ˁʰʽ ˁˇʽ˃ʱˍʰʽΣ ˍˇ ˉˊ˖ʾ ˋʹˁ˗˄ʶˍʰʽ ʵˏˋˁˇ˂ʰΣ 
ˈ˃˖ˌ ˋˏ˄ˍˇ˃ʰ ʲʶ˂ˍʽ˗˄ʶˍʰʽΣ ʰ˂˂ʱ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʶˊʴʰˋˍʶʾΦ 

ɾʶˍʰˉˍˎ˔ʽʰˁˈˌ ˒ˇʽˍʹˍʺˌ ˇʽˁˇ˄ˇ˃ʽˁ˗˄Σ ˍʰ ʲˊʱʵʽʰ ʶˊʴʱʸʶˍʰʽ ˖ˌ ʵʽʰ˄ˇ˃ʷʰˌ ˒ʰʴʹˍˇˏΦ 
ɾʷˍˊʽˇˌ ˁʰˉ˄ʽˋˍʺˌΣ ˉʾ˄ʶʽ ˋˉˇˊʰʵʽˁʱΦ 
ɲʶ˄ ˂ʰ˃ʲʱ˄ʶʽ ˒ʱˊ˃ʰˁʰΦ 



ʃˈ˄ˇˌ ʰˉˈ ʱ˂˂ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʰʽˍʾʰ                               
ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΦ                                                                  
όˉ˔ ˋˉˇ˄ʵˎ˂ˇ˂ʾˋʻʹˋʹΣ ˂ˇʽ˃˗˅ʶʽˌΣ ʰˎˍˇʱ˄ˇˋʶˌ ˉʰʻʺˋʶʽˌΣ ˁʰˁˇʺʻʶʽʰύ 

ɾʹ ʶʽʵʽˁʺ ˇˋ˒ˎʰ˂ʴʾʰ. 

Oˋ˒ˎʰ˂ʴʾʰ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˊʽʸˇˉʱʻʶʽʰΦ 

ʃˈ˄ˇˌ ˉˇˎ ʵʶ˄  ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ ʅʅΦ 
όʅˉ˂ʰ˔˄ʽˁˈˌ ʰ˄ˍʰ˄ʰˁ˂ʰˋˍʽˁˈˌ ˉˈ˄ˇˌύ 

ʃˈ˄ˇˌ ʶ˂˂ʶʾ˕ʶʽ ˊʽʸʾˍʽʵʰˌΣ ˍˊʰˏ˃ʰˍˇˌ ʺ ˋʰ˒ˇˏˌ ˎˉˇˁʶʾ˃ʶ˄ʹˌ ˄ˈˋˇˎΦ 

Laplante BL, et al. Multivariable analysis of the relationship between pain referral patterns and the source of chronic low back pain. Pain Physician 2012. 
Jean-CǊŀƴœƻƛǎ /ƘŜƴƻǘ Ŝǘ ŀƭΦ bƻƴ-Specific Low Back Pain. Dtsch Arztebl Int 2017. 

ɹˋˍˇˊʽˁˈ ˁʰʽ ˒ˎˋʽˁʺ ʶ˅ʷˍʰˋʹ  

ɯ˂˂ʰ ʰʾˍʽʰΦ 
όɹ˄ˇ˃ˎʰ˂ʴʾʰΣ ˕ˎ˔ˇˋ˖˃ʰˍʽˁʷˌ ˃ʶˍʰˍˊˇˉʷˌύ 

 



ɠ ʌʇʀʅʋʉʝʐʂʐɻ  ʐʖʉ ʌʀʍʅʎʐɻʐʅʆʡʉ 
 ɻʒʋʍʗ ʈʑʋʎʆʀʇʀʐʅʆʝ ʌʝʉʋ 

Lee YC, et al. Operative Management of Lumbar Degenerative Disc Disease. Asian Spine J 2016. 
AYL Wong et al. Low back pain in older adults: risk factors, management options and future directions. Scoliosis and Spinal Disorders 2017. 



ʃʶˊʾˉˇˎ ˍˇ тл҈ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˁʰˍʰˉˈ˄ʹˋʹ, ̒ ˂ʱˋʹ ʺ ʵʽʱˋˍˊʶ˃˃ʰΣ   
ʶ˄˗ ˍˇ мл-мр҈ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ  ʶˁ˒ˎ˂ʽˋˍʽˁʷˌ ʰ˂˂ˇʽ˗ˋʶʽˌ ˋˍˇˎˌ ʵʾˋˁˇˎˌ                        
ˁʰʽ ˋˍˇˎˌ ʴ˂ʹ˄ʾˋˁˇˎˌ όŦŀŎŜǘǎύΣ ˁʰʽ ˍˇ ˎˉˈ˂ˇʽˉˇ ˋʶ ʵʽˋˁˇˁʺ˂ʶˌΣ 

ˇˋˍʶˇˉˇˊ˖ˍʽˁʱ ˁʰˍʱʴ˃ʰˍʰΣ ˋˉˇ˄ʵˎ˂ʽˁʺ ˋˍʷ˄˖ˋʹ ʺ ˉʽˇ ˋˉʱ˄ʽʰ ʰʾˍʽʰΦ  

 

ʁˋ˒ˎʰ˂ʴʾʰ 

Noormohammadpour P, et al. Prevalence of Chronic Neck Pain, Low Back Pain, and Knee Pain and Their Related Factors in Community-Dwelling Adults in 
Iran: A Population-based National Study. Clin J Pain 2017 . 

ʃʶˊʾˉˇˎ ˍˇ тл҈ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˁʰˍʰˉˈ˄ʹˋʹ, ̒ ˂ʱˋʹ ʺ ʵʽʱˋˍˊʶ˃˃ʰΣ  
ʶˁ˒ˎ˂ʽˋˍʽˁʷˌ ʰ˂˂ˇʽ˗ˋʶʽˌ  



ɿˈˋˇˌ ˍˇˎ ʵʾˋˁˇˎ 
(Intervertebral Disc Disease)  

ɾˉˇˊʶʾ ˄ʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˖ˌ ˍˊʰˎ˃ʰˍʽˁʺ                    
ʺ ʶˁ˒ˎ˂ʽˋˍʽˁʺ ʵʽˋˁˇˉʱʻʶʽʰΣ ʵʽˋˁˇˁʺ˂ʹΣ 
ʶˁ˒ˎ˂ʽˋˍʽˁʺ ˋˉˇ˄ʵˎ˂ʰˊʻˊʾˍʽʵʰΣ                      
ʶˁ˒ˎ˂ʽˋˍʽˁʺ ˋˉˇ˄ʵˎ˂ʽˁʺ ˋˍʷ˄˖ˋʹΣ 
ʸˎʴˇʰˉˇ˒ˎˋʽʰˁʺ όŦŀŎŜǘύ ʰˊʻˊˇˉʱʻʶʽʰ                             
ʺ ˇˉˇʽˇˋʵʺˉˇˍʶ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍˇˎˌΦ 

Sharma A, Sargar K. Temporal evolution of disc in young patients with low back pain and stress reaction in lumbar vertebrae. Am J Neuroradiol 2017 
 Gerhardt J, et al. Is eighty the new sixty? Outcomes and complications after lumbar decompression surgery in elderly over 80 ys of age. W Neurosurg. 2018 



ɲʽˋˁˇʴʶ˄ʺˌ ˇˋ˒ˎʰ˂ʴʾʰ 

ɩʂʆʐʋʀʅɿʙʏ  
 ɩʑʍʙʉɻʏ 

ʁʽ ˉʽʷˋʶʽˌ ˉˇˎ ʰˋˁˇˏ˄ˍʰʽ ˋˍˇ˄ ˉʹˁˍˇʶʽʵʺ ˉˎˊʺ˄ʰ όʃʃύ ˃ʶˍʰ˒ʷˊˇ˄ˍʰʽ ˋˍʰ ʶ˅˖ˍʶˊʽˁʱ ˉʷˍʰ˂ʰΣ 
ʵʹ˂ʰʵʺ ˍʽˌ ʶˎʰʾˋʻʹˍʶˌ ˉʶˊʽˇ˔ʷˌ ό˄ʶˏˊ˖ˋʹύ ˍˇˎ ʽ˄˗ʵˇˎˌ ʵʰˁˍˎ˂ʾˇˎΣ ˉˊˇˁʰ˂˗˄ˍʰˌ ˉˈ˄ˇΦ  

He L, Hu X, Tang Y, et al. : Efficacy of coblation annuloplasty in discogenic low back pain: a prospective observational study. Medicine (Baltimore) 2015.  
Ge Yang et al. Insight into neural mechanisms underlying discogenic back pain. J Intern Med Res  2018. 



  

ʃˊˇʲˇ˂ʺ 

ɲʽˋˁˇʴʶ˄ʺˌ ˇˋ˒ˎʰ˂ʴʾʰ 

ʆˇ ˉˎˊʹ˄ʽˁˈ ˎ˂ʽˁˈ ʶˎˊʾˋˁʶˍʰʽ 
ʶ˄ˍˈˌ ˍˇˎ ʽ˄˗ʵˇˎˌ ʵʰˁˍˎ˂ʾˇˎΦ 

ɼʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉˇˏ˂˖ˋʹˌ ˍ˖˄ ʶˁ˒ˎ˂ʽˋˍʽˁ˗˄                                
ʺ ˍˊʰˎ˃ʰˍʽˁ˗˄ ˊʺ˅ʶ˖˄ ˍˇˎ ʽ˄˗ʵˇˎˌ ʵʰˁˍˎ˂ʾˇˎΣ ʵʽʶʽˋʵˏˇˎ˄ 
˄ʶˇʰʴʴʶʾʰ ˁʰʽ ˄ʶˎˊʽˁʱ ʽ˄ʾʵʽʰ ˋˍʰ ʶˋ˗ˍʶˊʰ ˉʷˍʰ˂ʰΣ 

ˁʰʻʽˋˍ˗˄ˍʰˌ ˍˇ˄ ˇ˂ˇʷ˄ʰ ˉʽˇ ʶˉ˗ʵˎ˄ˇΦ  

Shinohara H. Lumbar disc lesion, with special reference to the histological significance of nerve endings of the lumbar discs. 1970 
Edgar M.A. The nerve supply of the lumbar intervertebral disc. J. Bone Jt. Surg Br. 2007 

Ohtori S., Miyagi M., Inoue G. Sensory nerve ingrowth, cytokines, and instability of discogenic low back pain: A review. Spine Surg. Relat. Res. 2018 



ʃˊˈˉˍ˖ˋʹ 

ʆˇ ˉˎˊʹ˄ʽˁˈ ˎ˂ʽˁˈ ʶˎˊʾˋˁʶˍʰʽ ʶ˄ˍˈˌ 
ˍˇˎ ˇˉʾˋʻʽˇˎ ʶˉʽ˃ʺˁˇˎˌ ˋˎ˄ʵʷˋ˃ˇˎΦ  

ʁ ʃʃ ˉʽʷʸʶʽ ˍˇ˄ ˇˉʾˋʻʽˇ ʶˉʽ˃ʺˁʹ ˋˏ˄ʵʶˋ˃ˇ 
ˁʰʽ ˉʽʻʰ˄˗ˌ ˍˇ ˄˖ˍʽʰʾˇ ˃ˎʶ˂ˈ ʺ ˊʾʸʶˌΦ 

ʃʃ 

ɲʽˋˁˇʴʶ˄ʺˌ ˇˋ˒ˎʰ˂ʴʾʰ-ʽˋ˔ʽʰ˂ʴʾʰ 

Peng B., Wu W., Hou S., Li P., Zhang C., Yang Y. The pathogenesis of discogenic low back pain. J. Bone Jt. Surg Br. 2005. 



ʃˊˈˉˍ˖ˋʹ 

ʆˇ ˉˎˊʹ˄ʽˁˈ ˎ˂ʽˁˈ ʶˎˊʾˋˁʶˍʰʽ ʶ˄ˍˈˌ 
ˍˇˎ ˇˉʾˋʻʽˇˎ ʶˉʽ˃ʺˁˇˎˌ ˋˎ˄ʵʷˋ˃ˇˎΦ  

ʆˇ ˉˎˊʹ˄ʽˁˈ ˎ˂ʽˁˈ ʶˎˊʾˋˁʶˍʰʽ 
 ʁ ˉʾ ˍʹˌ ˃ʺ˄ʽʴʴʰˌ όˊʺ˅ʹ ˋˎ˄ʵʷˋ˃ˇˎύΦ  

ɴˁʻ˂ʽ˕ʹ 

ʁ ʃʃ ˉʽʷʸʶʽ ˍˇ˄ ˇˉʾˋʻʽˇ ʶˉʽ˃ʺˁʹ ˋˏ˄ʵʶˋ˃ˇ 
ˁʰʽ ˉʽʻʰ˄˗ˌ ˍˇ ˄˖ˍʽʰʾˇ ˃ˎʶ˂ˈ ʺ ˍʹ ˊʾʸʰΦ 

ʁ ʃʃ ʶ˅ʺ˂ʻʶ ˋˍˇ˄ ʶˉʽˋˁ˂ʹˊʾʵʽˇ ˔˗ˊˇ ˉʽʷʸˇ˄ˍʰˌ 
ˁʰʽ ʶˊʶʻʾʸˇ˄ˍʰˌ ˍˇ ˄˖ˍʽʰʾˇ ˃ˎʶ˂ˈ ˁʰʽ ˍʹ ˊʾʸʰΦ  

ʃʃ ʃʃ 

ɲʽˋˁˇʴʶ˄ʺˌ ˇˋ˒ˎʰ˂ʴʾʰ-ʽˋ˔ʽʰ˂ʴʾʰ 



ɮ˄ʱ˂ˇʴʰ ˍˇ ˃ʷʴʶʻˇˌΣ             
ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˁʰʽ                 
ˍˇ ʶˉʾˉʶʵˇ ˍʹˌ ˁʺ˂ʹˌ 
ˉˊˇˁʰ˂ʶʾˍʰʽ ˇˋ˒ˎʰ˂ʴʾʰΣ 
ˊʽʸʰ˂ʴʾʰΣ ʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁʱ 
˄ʶˎˊˇ˂ˇʴʽˁʱ ʶˎˊʺ˃ʰˍʰ                      
ˁʰʽ ʰ˄ˍʰ˂ʴʽˁʺ ˋˍʱˋʹΦ 

ɲʽˋˁˇˁʺ˂ʹ  
Ⱥɝɏɚɘɝɖ  

ŭɘůəɞəɐɚɖɠ 



ʄʽʸʾˍʽʵʰ - ʄʽʸˇˉʱʻʶʽʰ  

ʅˎ˃ˉˍ˗˃ʰˍʰ ˂ˈʴ˖ ˉʾʶˋʹˌ ʰˉˈ                  
ʵʽˋˁʽˁˈ ˎ˂ʽˁˈ ʺκˁʰʽ ˇˋˍʶˈ˒ˎˍʰ 

 



ɯ˂˂ʰ ʰʾˍʽʰ ˇˋ˒ˎʰ˂ʴʾʰˌ 



ʅˏ˄ʵˊˇ˃ˇ ʶˉ˗ʵˎ˄˖˄ ʰˊʻˊʽˁ˗˄ ʰˉˇ˒ˏˋʶ˖˄ (facets) 
  

ʅˉˇ˄ʵˎ˂ˈ˂ˎˋʹ 

ʆ˃ʹ˃ʰˍʽˁʺ ɮˋˍʱʻʶʽʰ όʅˉˇ˄ʵˎ˂ˇ˂ʾˋʻʹˋʹύ 

ʅˉˇ˄ʵˎ˂ʽˁʺ ˋˍʷ˄˖ˋʹ 

ʅˏ˄ʵˊˇ˃ˇ ɮˉʽˇʶʽʵˇˏˌ 

ɸ˖ˊʰˁˇˇˋ˒ˎʿˁˈ ˋˏ˄ʵˊˇ˃ˇ  
(aŀƛƎƴŜΩǎ ǎȅƴŘǊƻƳŜύ  

ʃˈ˄ˇˌ ɹʶˊˇ˂ʰʴˇ˄ʾ˖˄ 

ɳˉʽˉˇ˂ʺˌ 



ɾʽʰ ˋʶʽˊʱ ˉʰʻˇ˒ˎˋʽˇ˂ˇʴʽˁ˗˄ ʰ˄ˍʽʵˊʱˋʶ˖˄Σ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˁʱˁ˖ˋʹ ˋˍʽˌ ˒ˎˋʽˇ˂ˇʴʽˁʷˌ                                      
ʺ ˍʽˌ ʺʵʹ ʶˁ˒ˎ˂ʽˋ˃ʷ˄ʶˌ ʵˇ˃ʷˌ ˍʹˌ ˋˉˇ˄ʵˎ˂ʽˁʺˌ ˋˍʺ˂ʹˌΣ ˃ˉˇˊʶʾ ˄ʰ ʵʽʶʴʶʾˊˇˎ˄ ʱ˃ʶˋʰ ˍˇˎˌ 
ʰ˂ʴˇːˉˇʵˇ˔ʶʾˌ ˁʰʽ ˄ʰ ʶ˄ʶˊʴˇˉˇʽʺˋˇˎ˄ ˍˇ ˃ˇ˄ˇˉʱˍʽ ˍˇˎ ˉˈ˄ˇˎ ˉˊˇˁʰ˂˗˄ˍʰˌ ˇˋ˒ˎʰ˂ʴʾʰΦ  

Krock E, et al. Painful, degenerating intervertebral discs up-regulate neurite sprouting and CGRP through nociceptive factors. J Cell Mol Med 2014. 
Ota Y et al. Mechanisms and Origins of Spinal Pain: from Molecules to Anatomy, with Diagnostic Clues and Imaging Findings. RadioGraphics 2020. 

ʁʽ ˒ˇˊˍʾˋʶʽˌ ˁʰʽ ˇʽ ʶˁ˒ˎ˂ʽˋˍʽˁʷˌ ʰ˂˂ˇʽ˗ˋʶʽˌ ˍˇˎ 
˃ʶˋˇˋˉˇ˄ʵˏ˂ʽˇˎ ʵʾˋˁˇˎΣ ˍ˖˄ ˍʶ˂ʽˁ˗˄ ˋˉˇ˄ʵˎ˂ʽˁ˗˄ ˉ˂ʰˁ˗˄Σ 
ˍ˖˄ ʴ˂ʹ˄ʾˋˁ˖˄ ʺ ˍ˖˄ ˃ˎˇˋˎ˄ʵʶˋ˃ʽˁ˗˄ ʵˇ˃˗˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ                   
˃ʶ ʰˎ˅ʺˋʶʽˌ ˋˍˇˎˌ ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ ˃ʶˋˇ˂ʰʲʹˍʷˌΣ ʰˎ˅ʹ˃ʷ˄ʹ 
ʰʽˋʻʹˍʽˁʺ ˄ʶˏˊ˖ˋʹ ˁʰʽ ˄ʶˎˊˇˉ˂ʰˋˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ˁʶ˄ˍˊʽˁˈˍʶˊʰΦ 

ɶ ʲ˂ʱʲʹ ˍ˖˄ ʰ˂ʴˇːˉˇʵˇ˔ʷ˖˄ ˁʰʽ ʹ ˄ʶˎˊʽˁʺ                     
ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˉʰʾʸˇˎ˄ ˊˈ˂ˇ ˋˍʹ ˔ˊˈ˄ʽʰ ʵʽˋˁˇʴʶ˄ʺ 
ˇˋ˒ˎʰ˂ʴʾʰΣ ˍʹ˄ ʶˁ˒ˎ˂ʽˋˍʽˁʺ ˋˉˇ˄ʵˎ˂ʰˊʻˊʾˍʽʵʰ ˁʱΦ 

ɱʽʰˍʾ ˉˊˇˁʰ˂ʶʾ ˉˈ˄ˇ ʹ ˇˋ˒ˎʰ˂ʴʾʰΤ 



ʁ ˉˈ˄ˇˌ ˍˇˎ ʵʾˋˁˇˎ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ ʵʽʷʴʶˊˋʹ                                         
ˍ˖˄ ˄ʶˎˊʽˁ˗˄ ʽ˄˗˄ ˉˇˎ ʷ˔ˇˎ˄ ʵʽʶʽˋʵˏˋʶʽ ʲʰʻˏˍʶˊʰ 
ʶ˄ˍˈˌ ˍ˖˄ ˊ˖ʴ˃˗˄ ˍˇˎ ʽ˄˗ʵˇˎˌ ʵʰˁˍˎ˂ʾˇˎΦ  

Shayota B, et al. A comprehensive review of the sinuvertebral nerve with clinical applications. Anat Cell Biol 2019.  
Sanket Pathak, Till Conermann. Lumbosacral Discogenic Syndrome. StatPearls 2021.  
Aoki Y, et al. Increase of nerve growth factor levels in the human herniated intervertebral disc: can annular rupture trigger discogenic back pain? Arthr Res Ther 2014. 

ɶ ʶʽˋˊˇʺ ˍ˖˄ ˇˎˋʽ˗˄ ˍˇˎ ˉʹˁˍˇʶʽʵʺ ˉˎˊʺ˄ʰ                                     
ˋˍʰ ˉʷˍʰ˂ʰ ˍˇˎ ʽ˄˗ʵˇˎˌ ʵʰˁˍˎ˂ʾˇˎ ˁʰʽ ˍˇ˄ ˄ʶˎˊʽˁˈ ʽˋˍˈ 
ˉˊˇˁʰ˂ʶʾ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ ˃ʶˋˇ˂ʰʲʹˍ˗˄ ˍʹˌ ˒˂ʶʴ˃ˇ˄ʺˌ                     
˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ˎˉʶˊ˄ʶˏˊ˖ˋʹ ˁʰʽ ˎˉʶˊʰ˂ʴʹˋʾʰ               
˂ˈʴ˖ ˉʰˊʰʴ˖ʴʺˌ ˎˉʶˊ˒˂ʶʴ˃ˇ˄˖ʵ˗˄ ˁˎˍˍʰˊˇˁʽ˄˗˄Φ  ʇʴʽʺˌ 

ʵʾˋˁˇˌ 
ʃʱˋ˔˖˄ 
 ɻ ʾˋˁˇˌ 

ɳˉˇ˃ʷ˄˖ˌ ˇ ʵʽˋˁˇʴʶ˄ʺˌ ˉˈ˄ˇˌ ʶʾ˄ʰʽ ʰ˂ʴʰʽˋʻʹˍʽˁˈˌ. 



ʁ ʵʽˋˁˇʴʶ˄ʺˌ ˉˈ˄ˇˌΣ ˈ˃˖ˌΣ ʶˁˍˈˌ ʰˉˈ ʰ˂ʴʰʽˋʻʹˍʽˁˈˌΣ 
˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˄ʶˎˊˇˉʰʻʹˍʽˁˈˌ ˂ ˈʴ˖ ʲ˂ʱʲʹˌ ˍ˖˄ 
ʰʽˋʻʹˍʽˁ˗˄ ʶˁʲ˂ʰˋˍʺˋʶ˖˄ ˉˇˎ ʷ˔ˇˎ˄ ʵʽʶʽˋʵˏˋʶʽ ˋˍʰ 
ʲʰʻˏˍʶˊʰ ˋˍˊ˗˃ʰˍʰ ˍ˖˄ ʶˁ˒ˎ˂ʽˋ˃ʷ˄˖˄ ʵˇ˃˗˄Φ 

Yong-Soo Choi. Pathophysiology of Degenerative Disc Disease. Asian Spine J 2009.  
!ƭƭŜƎǊƛ ɾ Ŝǘ ŀƭΦ aŜŎƘŀƴƛǎƳǎ ƻŦ ƭƻǿ ōŀŎƪ ǇŀƛƴΥ ŀ ƎǳƛŘŜ ŦƻǊ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘƘŜǊŀǇȅΦ ±ŜǊǎƛƻƴ н CмлллwŜǎ нлмс. 
Li W et al. Peripheral and Central Pathological Mechanisms of Chronic Low Back Pain: A Narrative Review. Dovepress 2021. 

ʅˍʹ˄ ˇ˅ʶʾʰ ˊʽʸʾˍʽʵʰ-ˊʽʸʰ˂ʴʾʰ ˇ ˉˈ˄ˇˌ ˋˍʹ˄ ʰˊ˔ʺ ʶʾ˄ʰʽ 
ʰ˂ʴʰʽˋʻʹˍʽˁˈˌ ˁ ʰʻ˗ˌ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇ ˉʶˊʽ˄ʶˏˊʽˇ                  
˂ˈʴ˖ ˍʹˌ ʽˋ˔ʰʽ˃ʾʰˌ ʺ ˍʹˌ ˒˂ʶʴ˃ˇ˄ʺˌΦ  

ʅˍʹ ˊʽʸˇˉʱʻʶʽʰ όʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁʱ ˄ʶˎˊˇ˂ˇʴʽˁʱ ʶˎˊʺ˃ʰˍʰύ                            
ˇ ˉˈ˄ˇˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˄ʶˎˊˇˉʰʻʹˍʽˁˈˌ ˂ ˈʴ˖ ʲ˂ʱʲʹˌ                     
ˍ˖˄ ˄ʶˎˊʰ˅ˈ˄˖˄. 

ʅˍʹ ˊʽʸˇˉʱʻʶʽʰ ˃ˉˇˊʶʾ ʶˉʾˋʹˌ ˇ ˉˈ˄ˇˌ ˄ʰ ʶʾ˄ʰʽ ˃ʽˁˍˈˌ                        
ˁʰʻ˗ˌ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˋˎ˄ˎˉʱˊ˔ʶʽ ˒˂ʶʴ˃ˇ˄ʺ ʶʾˍʶ ʰˉˈ ˍʽˌ                 
ˇˎˋʾʶˌ ˍˇˎ ˉʹˁˍˇʶʽʵʺ ˉˎˊʺ˄ʰ ˂ˈʴ˖ ʵʽˋˁˇˁʺ˂ʹˌ ʺ ʴʽʰˍʾ ʷ˔ʶʽ 
ˉˊˇʹʴʹʻʶʾ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹΣ ˈˉ˖ˌ ˉ˔ ˋˍʹ˄ ʶˁ˒ˎ˂ʽˋˍʽˁʺ 
ʵʽˋˁʽˁʺ ˄ˈˋˇΣ ˍʹ˄ ʰˋˍʱʻʶʽʰ ʺ ˍʹ˄ ˋˉˇ˄ʵˎ˂ʽˁʺ ˋˍʷ˄˖ˋʹΦ  



ɶ ˇˋ˒ˎʰ˂ʴʾʰ                        
ˁʰʽ ʹ ʽˋ˔ʽʰ˂ʴʾʰ 
˃ˉˇˊʶʾ ˄ʰ 
ˇ˒ʶʾ˂ˇ˄̱ʰʽ ˋʶ 
ʰ˂ʴʰʽˋʻʹˍʽˁˈΣ                        
˄ʶˎˊˇˉʰʻʹˍʽˁˈ                       
ʺ ˃ʽˁˍˈ ˉˈ˄ˇΦ 

ɲʽˋˁˇʴʶ˄ʺˌ ˉˈ˄ˇˌ 

ʄʽʸʾˍʽʵʰ 

ʄʽʸˇˉʱʻʶʽʰ 

ʅˎ˃ˉʷˊʰˋ˃ʰ 



ɴ˂ʰʲʶ ˉʽˇ ˋˎˋˍʹ˃ʰˍʽˁˈ ˋˎ˄ʵˎʰˋ˃ˈ ʰ˄ʰ˂ʴʹˍʽˁ˗˄Σ ʵʹ˂ʰʵʺ ˉʰˊʰˁʶˍʰ˃ˈ˂ʹΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ˁʰʽ ˃ˎˇ˔ʰ˂ʰˊ˖ˍʽˁʱ 
ˁʰʽ ʸʹˍʺˋʰ˃ʶ ʶˉʰ˄ʶ˅ʷˍʰˋʹ ˋʶ нκрнΣ ʶʱ˄ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ʶˉʷ˃ʶ˄ʰ˄Φ 

ɲʹ˂ʰʵʺ ˉʶˊʽˈˊʽˋʶ ˍʹ˄ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˁʰʻʽˋˍʺ ʻʷˋʹ                               
ˋˍˇ ʴˊʰ˒ʶʾˇ ˍˇˎ ˁʰʽ ˍʹ˄ ˇˊʻˇˋˍʰˋʾʰΦ 

ʆˊˇˉˇˉˇʾʹˋʶ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʷˌ ˍˇˎΦ  

O h ˋʻʶ˄ʺˌ ˃ʰˌ 

ʆˇˎ ˋˎˋˍʺˋʰ˃ʶ ˒ˎˋʽˁˇʻʶˊʰˉʶʾʰΣ ˁˎˊʾ˖ˌ ʴʽʰ ˄ʰ                     
ʶˁˉʰʽʵʶˎˍʶʾ ˋˍʹ˄ ʶˊʴˇ˄ˇ˃ʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱΦ 

ɲʶ˄ ˇʵʺʴʹˋʶ ˍˇ ˃ʹ˔ʰ˄ʱˁʽ ˍˇˎ ˁʰʽ ʵʶ˄ ˋʺˁ˖ˋʶ ʲʱˊˇˌΦ 

ʁ ˉˈ˄ˇˌ ˎˉˇ˔˗ˊʹˋʶ ˁʰʽ ʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ʲʶ˂ˍʽ˗ʻʹˁʶ 
ˉˊˇˇʵʶˎˍʽˁʱ ˋˍʽˌ мн ʹ˃ʷˊʶˌΣ ˁʰʻ˗ˌ ˇ ʰˋʻʶ˄ʺˌ ˃ʰˌ ʶʾ˔ʶ                          
ɾʹ ɳʽʵʽˁʺ ʁˋ˒ˎʰ˂ʴʾʰΣ ˃ʱ˂˂ˇ˄ ˂ˈʴ˖ ˃ˎˇˋˎ˄ʵʶˋ˃ʽˁʺˌ 
ˁʰˍʰˉˈ˄ʹˋʹˌΦ 



ɮ˄ ˇ ʰˋʻʶ˄ʺˌ ʷˉʰˋ˔ʶ ʰˉˈ ʱ˂˂ˇ ˍˏˉˇ ˇˋ˒ˎʰ˂ʴʾʰˌΣ                                        
ˁʰʽ ʹ ˋˎ˃ˉˍ˖˃ʰˍʽˁʺ ʻʶˊʰˉʶʾʰ ʺˍʰ˄ ʶˉʽˍˊʶˉˍʺΦ                                   

ʁˏˍʶ ˋ˔ʶˍʽˁʺ ʷ˄ʵʶʽ˅ʹ ʶˉʷ˃ʲʰˋʹˌΣ                                                                                                            
ˈˉ˖ˌ ʶˉʾ ʰˉˇˍˎ˔ʾʰˌ ˍʹˌ ˋˎ˄ˍʹˊʹˍʽˁʺˌ ʰʴ˖ʴʺˌ ˃ʶˍʱ ʰˉˈ с-12/52. 

ɲʹ˂ʰʵʺ ʵʶ˄ ʶʾ˔ʶ ʰˉˈ˂ˎˍʹ ʷ˄ʵʶʽ˅ʹ ʶˉʷ˃ʲʰˋʹˌ                                              
ˉ˔ ʶˉʽʵʶʽ˄ˇˏ˃ʶ˄ʹ ˄ʶˎˊˇ˂ˇʴʽˁʺ ʶʽˁˈ˄ʰΦ  

ʆʽ ˋˎ˃ˉˍ˖˃ʰˍʽˁʺ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ ʰʴ˖ʴʺ ʻʰ ˉˊˇˍʶʾ˄ʰˍʶΤ 



ʅˍʶˊˇʶʽʵʺ ʽʵʾ˖ˌ ˋˍˇ ˒˂ʶʴ˃ˇ˄˗ʵʹ ˉˈ˄ˇ ˍʹˌ ˊʽʸʰ˂ʴʾʰˌ.  

ʃʰˊʰˁʶˍʰ˃ˈ˂ʹΦ  
ɾʅɮʊΦ 
ɾˎˇ˔ʰ˂ʰˊ˖ˍʽˁʱΦ  

мˇ ʲʺ˃ʰ 

Ҍ ʁˉʽˇʶʽʵʺ нˇ ʲʺ˃ʰ 

ɮ˄ˍʽˁʰˍʰʻ˂ʽˉˍʽˁʱ ϧ ɮ˄ˍʽʶˉʽ˂ʹˉˍʽˁʱ ˋˍˇ ˔ˊˈ˄ʽˇ 
ˉˈ˄ˇ ˃ʶ ʺ ˔˖ˊʾˌ ˄ʶˎˊˇˉʰʻʹˍʽˁʱ ˋˍˇʽ˔ʶʾʰΦ 

ʆˇˉʽˁʺ ʻʶˊʰˉʶʾʰ ˋˍˇ˄ ʶ˄ˍˇˉʽˋ˃ʷ˄ˇ ˉˈ˄ˇ 
όɾʅɮʊ-ɽʽʵˇˁʰˀ˄ʹ-ɼʰ˕ʰʿˁʾ˄ʹ). 

ɹˋ˔ˎˊˈˍʶˊʰ ˇˉʽˇʶʽʵʺ ʺ 
ˉʰˊʶ˃ʲʰˍʽˁʷˌ ˍʶ˔˄ʽˁʷˌΣ  
ˈˉ˖ˌ ˉ˔ ʶˉʽˋˁ˂ʹˊʾʵʽˇ ʷʴ˔ˎˋʹ 

оˇ ʲʺ˃ʰ 

ʅˎ˃ˉˍ˖˃ʰˍʽˁʺ ʻʶˊʰˉʶʾʰ -ʊʰˊ˃ʰˁʶˎˍʽˁʺ ʰʴ˖ʴʺΥ  

мˇ  
ʲʺ˃ʰ 



Gilron I. Gabapentin and pregabalin for chronic neuropathic and early postsurgical pain: current evidence and future directions. Curr Opin Anaesth 2007. 
Schmidt PC, et al. Perioperative gabapentinoids: choice of agent, dose, timing, and effects on chronic postsurgical pain. Anesthesiology 2013. 
tŀǘŜƭ w ϧ 5ƛŎƪŜƴǎƻƴ !IΦ aŜŎƘŀƴƛǎƳǎ ƻŦ ǘƘŜ ƎŀōŀǇŜƴǘƛƴƻƛŘǎ ŀƴŘ ʰ н ʵπм ŎŀƭŎƛǳƳ ŎƘŀƴƴŜƭ ǎǳōǳƴƛǘ ƛƴ ƴŜǳǊƻǇŀǘƘƛŎ Ǉŀƛƴ. Pharma Res Per 2016.  

ɱˁʰ˃ˉʰˉʶ˄ˍʾ˄ʹ - ʃˊʶʴˁʰ˃ˉʰ˂ʾ˄ʹ 

н ʹ˃ʶˊʹˋʾ˖ˌ - ʆʽˍ˂ˇˉˇʾʹˋʹ ʵˈˋʹˌ 
ʃʰˊʶ˄ʷˊʴʶʽʶˌΥ ʇˉ˄ʹ˂ʾʰΣ ʸʱ˂ʹΣ ˇʾʵʹ˃ʰΦ 

ʰн-ʵ ligands 

ɲˊˇˎ˄ ˋˍˇ ˉʶˊʽ˒ʶˊʽˁˈ ˁʰʽ ˋˍˇ ˁʶ˄ˍˊʽˁˈ 
˄ʶˎˊʽˁˈ ˋˏˋˍʹ˃ʰΦ 

ʅˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˎ˕ʹ˂ʺ ˋˎʴʴʷ˄ʶʽʰ ˋˍʹ˄ ʰн-ʵ 
ˎˉˇ˃ˇ˄ʱʵʰ ˍ˖˄ ʵʽʰˏ˂˖˄ Ca ̀ ˍˇˎˌ ʰ˂ʴʰʽˋʻʹˍʽˁˇˏˌ 
˄ʶˎˊ˗˄ʶˌΣ ˃ʶʽ˗˄ˇ˄ˍʰˌ ʷˍˋʽ ˍʹ˄ ʶʽˋˊˇʺ ʰˋʲʶˋˍʾˇˎΣ 

ʱˊʰ ˁʰʽ ˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʺ ˍˇˎˌΦ 



Jorge L, et al. Topical preparations for pain relief: efficacy and patient adherence. J Pain Res 2011. 

Schestatsky P, et al. Promising treatments for neuropathic pain. Neuro-Psiquiatr 2014.  

ɶ ˁʰ˕ʰʿˁʾ˄ʹ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ ˉʽˉʶˊʽʱ ˍˋʾ˂ʽ  
ˁʰʽ ˔ˇˊʹʴʶʾˍʰʽ ˋʶ ʰ˂ˇʽ˒ʺ ʴʽʰ ʶˉʰ˂ʶʾ˕ʶʽˌ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ                   
ˍˇˎ ˉˈ˄ˇˎ ˍʹˌ ʁˋˍʶˇʰˊʻˊʾˍʽʵʰˌ ˁʰʽ ˍʹˌ ʁˋ˒ˎʰ˂ʴʾʰˌΣ 
ˉˇ˂˂ʱ ˔ˊˈ˄ʽʰ ˍ˗ˊʰ ˃ʶ ˁʰ˂ʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ  



ɲʽʰʵʶˊ˃ʽˁˈ ʶˉʾʻʶ˃ʰ ɼʰ˕ʰʿˁʾ˄ʹˌ у҈  
ʃʶˊʽ˒ʶˊʽˁʺ ɳˎʰʽˋʻʹˍˇˉˇʾʹˋʹΣ ʃʶˊʽ˒ʶˊʽˁˈˌ ɿʶˎˊˇˉʰʻʹˍʽˁˈˌ ʃˈ˄ˇˌ 

TRPV1 

14 x 20 cm 

ɳˉʽˁˈ˂˂ʹˋʹ ˋʶ  
ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʷ˔ˇˎ˄ 
ʰ˄ʰˉˍˎ˔ʻʶʾ ˄ʶˇ-˄ʶˏˊʰ 
ˁʰʽ ¢wt±м ˎˉˇʵˇ˔ʶʾˌ ˂ˈʴ˖  
˔ˊˇ˄ʽˈˍʹˍʰˌ ˍˇˎ ˉˈ˄ˇˎΗ 

Badekas ɮΣ Takvorian ɾΣ Pikoulis ɿΦ !ƴŀƭƎŜǎƛŎ ¢ǊŜŀǘƳŜƴǘ ƻŦ ŎƘǊƻƴƛŎ YƴŜŜ hǎǘŜƻŀǊǘƘǊƛǘƛǎ ǿƛǘƘ ǇŀǘŎƘ /ŀǇǎŀƛŎƛƴ у҈Φ tǊŜƭƛƳƛƴŀǊȅ ǊŜǎǳƭǘǎΦ 9ǳǊƻǇŜŀƴ CŜŘŜǊŀǘƛƻƴ ƻŦ L!{tϯ Chapters 2013 Congress. 
Wƻȅ aƻǳ Ŝǘ ŀƭΦ 9ŦŦƛŎŀŎȅ ƻŦ vǳǘŜƴȊŀϯ όŎŀǇǎŀƛŎƛƴύ у҈ ǇŀǘŎƘ ŦƻǊ ƴŜǳǊƻǇŀǘƘƛŎ ǇŀƛƴΥ ŀ ƳŜǘŀ-analysis of the Qutenza Clinical Trials Database. Pain 2013.. 
Zis  P et al. Effectiveness and Impact of Capsaicin 8% Patch on Quality of Life in Patients with Lumbosacral Pain: An Open-label Study. Pain Physician 2016.  
Mankowski  C et al.Cost-Effectiveness of Capsaicin 8% Patch Compared with Pregabalin for the Treatment of Patients with Peripheral Neuropathic Pain in Scotland. PLoS One 2016. 





ɳˉʾʻʶ˃ʰ ˂ʽʵˇˁʰʿ˄ʹˌ р҈ 

ɾˉ˂ˇˁʱˊʶʽ ˍˇˎˌ ʵʽʰˏ˂ˇˎˌ ɿʰ ˍʹˌ ˃ʶ˃ʲˊʱ˄ʹˌ ˍ˖˄ ˄ʶˎˊʽˁ˗˄ 
ˁˎˍˍʱˊ˖˄ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʵʽʰˍʹˊˇˏ˄ˍʰʽ ˋʶ ˁʰˍʱˋˍʰˋʹ 
ʶˁˉˈ˂˖ˋʹˌΣ ˄ʰ ʰ˄ʰˋˍʷ˂˂ʶˍʰʽ ʹ ʶˉʰ˄ʰˉˈ˂˖ˋʺ ˍˇˎˌ ˁʰʽ ˄ʰ 
ʶ˃ˉˇʵʾʸʶˍʰʽ ʹ ˃ʶˍʱʵˇˋʹ ˍˇˎ ˄ʶˎˊʽˁˇˏ ʶˊʶʻʾˋ˃ʰˍˇˌΦ 

 Gammaitoni A, Daviw M. Pharmacokinetics and tolerability of lidocaine patch 5% with extended dosing Ann Pharmacother 2002.  



мн ˗ˊʶˌ ʶ˒ʰˊ˃ˇʴʺ  

мн ˗ˊʶˌ ˔˖ˊʾˌ ʶˉʾʻʶ˃ʰ   

10 x 14 cm 

DŀƭŜǊ ɰ Ŝǘ ŀƭΦ ¢ƘŜ ƭƛŘƻŎŀƛƴŜ ǇŀǘŎƘ р҈ ŜŦŦŜŎǘƛǾŜƭȅ ǘǊŜŀǘǎ ŀƭƭ ƴŜǳǊƻǇŀǘƘƛŎ Ǉŀƛƴ ǉǳŀƭƛǘƛŜǎΥ ǊŜǎǳƭǘǎ ƻŦ ŀ ǊŀƴŘƻƳƛȊŜŘΣ ŘƻǳōƭŜ-blind, vehicle-controlled, 3-week efficacy study 
with use of the neuropathic pain scale. Clin J Pain 2002. 
Baron R et al. The 5% Lidocaine-Medicated Plaster: Its Inclusion in International Treatment Guidelines for Treating Localized Neuropathic Pain, and Clinical Evidence 
Supporting its Use. Pain and Therapy 2016. 

http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPnM4Pe06MgCFQPAcgodSmUCnA&url=http%3A%2F%2Fhinducentre.org.sg%2Fpict%2Fside-effects-lidocaine-patch-3c.html&psig=AFQjCNGSCkLy4NNWv6IqJGJvj1qOfYWoyA&ust=1446233161641587


ɫʑʈʌʀʍʗʎʈɻʐɻ 



ɫʐʂʉ ʌʇʀʅʋʉʝʐʂʐɻ ʐʖʉ ɻʎʃʀʉʡʉ  
ʈʀ ɨʊʀʚɻ ɨʎʒʑɻʇɾʚɻ ɿʀ ʈʌʋʍʀʚȟ  
ʋʞʐʀ ʔʍʀʅʗʁʀʐɻʅȟ ʉɻ ʐʀʃʀʚ  
ʆɻʐʂɾʋʍʂʈɻʐʅʆʙ ɿʅʗɾʉʖʎʂȢ  

ɞʊɻʚʍʀʎʂ ɻʌʋʐʀʇʀʚ ʂ ɞʅɿʅʆʙ ɨʎʒʑɻʇɾʚɻ, 
ʝʌʖʏ ʌʔ ʒʇʀɾʈʋʉʡɿʂʏȟ ʝɾʆʋʏȟ  
ʆʗʐɻɾʈɻȟ ʎʌʋʉɿʑʇʝʇʑʎʂ  ʆʇʌȟ 
ʌʋʑ ʔʍʀʅʗʁʀʐɻʅ ʘɾʆɻʅʍʂ ɿʅʗɾʉʖʎʂ  

ʆɻʅ ʀʅɿʅʆʙ ʃʀʍɻʌʀʚɻȢ 



Maher C. G., Williams C., Lin C., Latimer J. Managing low back pain in primary care. Aust Prescr 2011.  
Chou R, et al. Noninvasive Treatments for Low Back Pain: Agency for Healthcare Research and Quality (US) 2016.  

ɳʱ˄ ʰˎˍʺ ʹ ˉˊˇˋʷʴʴʽˋʹ ˉʰˊʷ˔ʶʽ ʰ˄ʶˉʰˊˁʺ ʰ˄ʰˁˇˏ˒ʽˋʹΣ 
ˋˎˋˍʺ˄ˇ˄ˍʰʽ ʽˋ˔ˎˊˈˍʶˊʰ ʰ˄ʰ˂ʴʹˍʽˁʱΣ ʹ ˉˊʶʴˁʰ˃ˉʰ˂ʾ˄ʹΣ                  
ʹ ˄ˍˇˎ˂ˇ˅ʶˍʾ˄ʹΣ ˍˇˉʽˁʱ ʹ ˂ʽʵˇˁʰˀ˄ʹ ˁʰʽ ʹ ˁʰ˕ʰʿˁʾ˄ʹΣ                                 
ʹ ˒ˎ ˋʽˁˇʻʶˊʰˉʶʾʰ ʺ ˉʽˇ ˋˏ˄ʻʶˍʶˌ ˉˊˇˋʶʴʴʾˋʶʽˌΦ  
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Åɞʍɾʋʉʋʈʅʆʙ ʎʑʈʌʀʍʅʒʋʍʗ ʆɻʐʗ ʐʅʏ ʆɻʃʂʈʀʍʅʉʘʏ 
ɿʍɻʎʐʂʍʅʝʐʂʐʀʏȢ 
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