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Abstract : The prevalence of discogenic pain among patients with chronic low back pain is estimated to be about 40%. Lumbar
discectomy is being performed as a treatment according to the studies done so far. Recently IDET- Intradiscal electrothermal
therapy which is minimally invasive technique is being introduced. This study will investigate important factors of this
procedure such as the temperature of heat source, loading times. and the temperature distribution within the intervertebral
disc. This study utilized finite element analysis and experiment. It was able to analyze the temperature range of inner
intervertebral disc by two mechanisms which are known to alleviate pain clinically. As a result, verification of temperature
distribution to 15.6mm(=457T)(Mechanism 1-coagulation inner annulus by heat) and Qum(=607T)(Mechanism 2- contraction
inner nucleus by heat) from the heat source was done.

Key words : Intervertebral disc, Discogenic pain, Electrothermal therapy. Finite element analysis
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measurement device) Fig. 2. Functional Spinal Unit for this study
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Fig. 3. Fluoroscopic image of intervertebral disc with
thermocouples and heat source
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Fig. 5. A typical example of finite element model
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Table 1. Geometry and material properties of intervertebral disc (Human & Pig)

Property Nucleus (Human) Annulus (Human) Nucleus (Pig) Annulus (Pig)
Major Diameter 35 60
Minor Diameter 25 45 measured measured
data data
Height (mm) 13 13
Special Heat (N*mn/kg/T) 3e6 3eb 3eb 3e6
Density (kg/mm) 1.09e-6 1.12¢-6 1.082¢-6 1.128e-6
Conductivity(N/sec/TC) 1.472 1.008 0.8719 0.67202
¥ 2. ZEXHMe 2 2Z (B2 AHZl(mm), 8Z(T))
O delozte 2l 2 dEoMe REEE 3 FHLABEHS 2R
Table 2. Temperature distribution at measured points{unit: distance(m) temperature(C))
1) Distance from heatsource 20 Temperature distribution by experiment
3 Temperature distribution by finite element model
Annulus Nucleus
O (mm) 7 8.5 12 14 8 10 12.5 16
@ (C) 545 471 43.7 411 62 55.1 46.4 43.3
3 (0) 58.2 52.7 47.9 44.0 61.8 57.8 52.1 47.9
¥ 3. AMXNBol 0{3] 71X Z2EBMUE 2TEX
AB:Yaol H2%9 Z2E, C: Houptd] Z2EE, D: & =39 =Z2EE
Table 3. Temperature distribution by clinical protocols (heat source, loading time)
A.B: Protocols of clinical application, C: Houpt's Protocol. D: Our Protocol
A B C D
Loading time(sec) 900 1020 800 1020
Temperature of heat source(C) 85 90 70 81.7
17 68 71.4 58.2 66.2
. 33 59 60.8 51.6 57.3
Region of
Annulus area 50 52 23.3 47 51
% =
%) 67 16 471 43 457
34 41 41.9 40 41.2

J. Biomed. Eng. Res: Vol. 24, No. 1, 2003
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