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Disc Pathophysiology 

Hirsch C, Schajowicz F: Acta Orthop Scand 1953; 22:184-231 

Coppes MH. Spine 1997;22:2342-2349. 

ÅDisc degeneration and injury cause centripetal 

growth of nerve fibers into the disc. There is 

extensive disc innervation in the severely 

degenerated human lumbar discs compared to 

normal discs.  

 

ÅSmall unmyelinated nerve components, extensive 

innervation of the inner parts of the annulus. 

 

ÅNociceptive properties-substance P 

immunoreactivity.  

 

ÅVascular in-growth observed in peripheral tears of 

the annulus. 

 

ÅSmall, post-traumatic peripheral tears of the 

annulus fibrosus lead to an acceleration in 

dehydration of the intervertebral disc. 

 



Possible Scenario 

Loss of Nuclear  

Hydrostatic Pressure 

Delamination Fissuring 
Microfracutures 

 of collagen fibrils 

Sensitization of Nonciceptors 

PLA2, NO, IL1 
Repetitive stimulation  

of DRG 

Saal and Saal,2002; Ozaktay et al., 1998; Schwartzer et al., 1995  



Possible algorithm (Kapural and Deer, 2011) 

Back pain 

IDD 

Discography 

Disc lesioning 

RF IDET Biacuplasty 

RF gray ramus 
 communicans 

Intradiscal 
 injections 

Cytokine 
inhibitors 

Fibrin glue 

Surgical 
options: 

Artificial disc 
Lumbar fusion  

Kapural L, Deer T. Radiofrequency and other heat applications for the treatment of discogenic pain. 

Eds. Kapural L, Kim P. Diagnosis, Management and Treatment of Discogenic Pain. Interventional and 

Neuromodulatory Techniques for Pain Management Series Vol3. Elsevier, Philadelphia, PA 2011, pp 

80-87 



ÅUnclear 

ÅTwo hypotheses: 
1. Denervation of the tissue or destruction of the overgrowth of nociceptors 

2. Change the structure of the collagen fibers in the annulus, causing an increase in annular stability  

ÅHistological studies involving IDET did not support these two 

hypotheses  

Mechanisms of Discogenic Pain Relief by Heating 

Shah RV, Lutz GE, Lee J, Doty SB, Rodeo S. Intradiskal electrothermal therapy: a preliminary 
histologic study. Arch.Phys.Med.Rehabil. 2001; 82:1230-1237.  



ÅNumber of nerve endings in the experimentally induced annular tear in 

sheep were counted.   

Å18 months after IDET, the number of nerve fibers identified in the 

posterior annular tear was the same for those specimens that had 

undergone IDET and those that did not (Freeman et al 2003) 

Å Irreversible nerve blocks occur at 45 degrees Centigrade in all types of 

nerve fibers (Smith et al 1981) 

Denervation 

Freeman BJ, Walters RM, Moore RJ, Fraser RD. Does intradiscal electrothermal therapy denervate 

and repair experimentally induced posterolateral annular tears in an animal model? Spine 2003; 

28:2602-2608. 

Smith H.P., McWhorter J.M., Challa V.R., "Radiofrequency Neurolysis in a Clinical Model," Journal of 

Neurosurgery, Aug 1981, Vol. 55 pp.248-253  

 



RF Cannula 

Intradiscal RF  

Sluijter,  

1994 

SpineCath®  

IDET  

Smith and Nephew,  

1998 

discTRODE TM 

RF Annuloplasty 

Tyco / Radionics,  

2000 

History of Treating The Disc with Heat 

Kapural L, Deer T. Radiofrequency and other heat applications for the treatment of discogenic pain. Eds. Kapural L, Kim P. Diagnosis, 

Management and Treatment of Discogenic Pain. Interventional and Neuromodulatory Techniques for Pain Management Series Vol3. 

Elsevier, Philadelphia, PA 2011, pp 80-87 



ω Radiofrequency current is concentrated 
between electrodes on two straight probes. 

ω The electrodes are internally cooled allowing 
deep, even heating and eliminating tissue 
adherence. 

ω Temperature sensors allow monitoring at the 
electrode tips and disc periphery. 

ω The ideal temperature profile is 55-60̄ C in 
the inner posterior disc decreasing to 45̄C  

in the peripheral edge of the posterior disc.  

 

Biacuplasty 

Kapural L, Deer T. Radiofrequency and other heat applications for the treatment of discogenic pain. Eds. Kapural L, Kim P. Diagnosis, 

Management and Treatment of Discogenic Pain. Interventional and Neuromodulatory Techniques for Pain Management Series Vol3. 

Elsevier, Philadelphia, PA 2011, pp 80-87 



Kapural L, Deer T. Radiofrequency and other heat applications for the treatment of discogenic pain. Eds. Kapural L, Kim P. Diagnosis, 

Management and Treatment of Discogenic Pain. Interventional and Neuromodulatory Techniques for Pain Management Series Vol3. 

Elsevier, Philadelphia, PA 2011, pp 80-87 



Study Year 
Type of 

annuloplasty 
Indications  

# 

patients 

Type of 

study 
Outcomes Complications Conclusions 

Kapural et al.  

  

2004 IDET  Single or two 

level DDD and 

p.disco., >50% 

disc height vs. 

multilevel DDD 

34 Prospective  

Matched 

study 

1,2-DDD >50% 

improvement in VAS 

and PDI 

None IDET effective, but 

only in one or two 

level DDD 

  

Assietti et al. 2010 IDET Single level 

DDD and 

p.disco., >60% 

disc height 

50 Prospective VAS 68% decrease; 

ODI from 59.0+/-7.6% 

to 20.1+/-11% at 24m  

None Effective/safe  

KapuraKapural 

et al.  

2008 Biacuplasty Single or two 

level DDD and 

p.disco., >50% 

disc height 

15 Prospective 

pilot  

7 of 13>50% VAS ODI  

to 17.5 and SF-36-PF 

from 51 to 67 @12 m 

None Effective/safe  

Kvarstein et al 2009 DiscTRODETM Chronic LBP, 

p.disco 

23 Prospective 

randomized, 

double blind 

No improvement study 

or sham at 12m 

None Ineffective 

Pauza et al. 2004 IDET DDD and 

p.disco., >80% 

disc height 

64 Randomized 

sham-

controlled 

prospective  

56% >2 VAS change; 

50% patients >50% 

relief at 6 m 

None Effective/safe 

Jawahar et al. 2008 IDET  DDD and 

p.disco., >80% 

disc height, WC 

patients 

53 Prospective VAS reduction 63%, 

ODI 70% 

None Useful in carefully 

selected WC 

patients  

Karaman et al  2011 Biacuplasty Axial 

pain>6m;one or 

two levels DDD 

14 Prospective 

observationa

l 

78% of patients>10 

points Oswestry 

improvement 

None Effective/safe 

Kapural et al,  2012 Biacuplasty Single or two 

level DDD and 

p.disco., >50% 

disc height 

64 Randomized, 

sham-

controlled 

prospective 

1 level DDD: VAS -2.78, 

SF-36-PF +18 

2 level DDD:VAS-1.3, 

SF36-PF+10.5(Table2)  

None Effective/safe 



Temperatures monitoring at designated safety zones outside the disc 

demonstrated maintenance of near-physiologic conditions while 

temperature across the posterior annuls reached 65ÁC 

 Petersohn J et al. 2008 Pain Medicine (9): 26-32 

In vivo Testing in Porcine Model 



Biacuplasty study 

using explanted 

human lumbar 

spines.  

Cadaver Study 

Kapural et al. 2008 Pain Medicine (9): 68-75 



Cadaver Study 

Kapural et al. 2008 Pain Medicine (9): 68-75 



Kapural et al. 2008 Pain Medicine (9): 60-67 

TransDiscal System During Procedure 


