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Objective: To determine the long-term 
efficacy of IDET in the treatment of chronic 
lumbar discogenic pain.

Design: Prospective case series clinical 
outcome study.

Methods: IDET was performed on 62 
consecutive patients with chronic discogen-
ic pain of greater than 6 months duration 
and consecutively enrolled in a non-random-
ized prospective case series outcome study. 
Outcome measures included visual numeric 
pain scale (VNS) for low back (LB) and low-
er extremity (LE) pain, Roland-Morris dis-
ability scale (RM), and North American Spine 

Society (NASS) patient satisfaction index. 
Outcome success was defined as a change of 
more than 2 points on VNS and RM as well as 
a positive NASS satisfaction response. Data 
were collected at baseline and post-proce-
dure at 1, 3, and 6 months and then annually 
for up to 4 years.

Results: Fifty-one out of 62 patients 
(82%) were available for a minimum of 2-year 
follow-up. Average age was 41.4 years; aver-
age symptom duration was 46 months; and 
average follow-up was 34 months. Overall, 
there was statistically significant improve-
ment in LB-VNS, RM, and LE pain scores 

of 3.2, 6.6, and 2.3 (p<0.001), respective-
ly. Twenty-seven of 51 (53%) patients dem-
onstrated clinically significant VNS and RM 
improvements of greater than 2. On NASS 
index, 63% (32/51) responded positively. 
Neither the number of disc levels treated nor 
the insurance status of patients made any 
difference in outcome. 

Conclusion: IDET appears to be an ef-
fective treatment for chronic lumbar disco-
genic pain in a well-selected group of pa-
tients with favorable long-term outcome. 

Keywords: Intradiscal, electrothermal 
treatment, lumbar discogenic pain 

An estimated 10 billion dollars is 
spent for treatment of chronic low back 
pain (LBP), the number one cause of 
disability in people under age 45 (1, 2).  
There is a considerable debate, howev-
er, on various treatment options for pa-
tients with LBP.  While the majority of 
these patients with lumbar pain improve 
in 3 months, it has been estimated that 
approximately 5% will have chronic dis-
abling low back pain and up to 60% will 
have recurrent episodes of lumbar pain 
(1).  Historically, treatment options were 
limited and nonspecific given our poor 
understanding of the causes of LBP.  

New advances in technology using 
diagnostic spinal injection techniques 
have provided significant insight into the 
numerous pain-generating structures of 
the lumbar spine (3).  With greater under-
standing of the specific etiologies of LBP, a 
single anatomic lesion can often be found 
with up to 40% of cases caused by a pain-
ful degenerative intervertebral disc (4).  

Numerous studies have shown that no-
ciceptive fibers, either from the posterior 
longitudinal ligament or the lamina of the 
outer annulus, penetrate through to the 
inner annulus in diseased discs and can be 
a source of discogenic pain (5-12).  

Conservative medical treatment op-
tions for patients with chronic discogenic 
pain have included trials of exercise with 
manual therapy, lumbar corsets, back 
school, oral medication, epidural steroid 
injections, intradiscal steroid injections 
and lifestyle modifications.  Despite the 
best non-operative treatment there re-
main patients who continue to suffer with 
symptoms that adversely impact their 
quality of life and their ability to maintain 
or return to gainful employment.  These 
patients are often left with the option of 
living with their disabling pain or under-
going a surgical intervention.  While spi-
nal fusion is considered the “gold stan-
dard” of treatment, this procedure carries 
the potential for significant patient mor-
bidity and mortality with failure rates as 
high as 40% (13).  There is some evidence 
to support the use of fusions for segmen-
tal instability, yet little scientific basis sup-
port the use of lumbar fusion with or 
without instrumentation for chronic dis-
cogenic pain (14).  

The emergence of minimally inva-
sive treatment options has provided an-
other tier of treatment options for pa-
tients and clinicians. For example, a per-
cutaneous intradiscal laser nucleotomy is 
an ablative procedure that uses a laser to 
vaporize the nucleus pulposus causing a 
reduction in disc volume (15, 16).  This 
procedure is typically used to ameliorate 
radicular greater than axial pain usually 
from a contained disc protrusion.  Oth-
er non-ablative intradiscal heating tech-
niques can be accomplished through us-
ing a radiofrequency probe (17, 18) or a 
thermal resistive spinal catheter (19, 20). 
The proposed mechanisms of action of 
these techniques are collagen modulation, 
cauterization of granulation tissue, deac-
tivation of inflammatory agents and pos-
sibly annular denervation.  Targeted ther-
mal therapy has been shown to induce 
collagen fibril shrinkage at temperatures 
greater than 60 degrees Celsius and de-
struction of neural tissue at temperatures 
above 42-45 degrees Celsius (21-25).  In-
tradiscal electrothermal therapy (IDET) 
is an intradiscal annular heating method 
that has been shown to produce tempera-
tures sufficient to cause nerve fiber death 
(19) as well as collagen denaturation (26). 
In addition, no adverse biomechanical al-
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teration or destabilization, in vitro, has 
been reported after IDET procedure in 
lumbar spinal motion segments (27).  

In order to elucidate the long-term 
effects of IDET treatment with discogen-
ic pain, we asked the following research 
questions in this prospective clinical out-
come study: (1) What are the clinical and 
functional outcomes, (2) Is there a differ-
ence between single-level and multi-level 
IDET outcomes, (3) Are there any nega-
tive outcome predictors, (4) Does a pa-
tient’s insurance status affect clinical out-
come results?

METHODS

Patients were recruited from an ac-
ademic-affiliated private physiatric prac-
tice.  Our inclusion criteria were the fol-
lowing: constant moderate to severe low 
back pain > 6 months; sitting>standing 
pain; normal neurologic examination; 
failure of conservative care (i.e. trial of 
nonsteroidal anti-inflammatory, epidu-
ral injection, and a comprehensive spine 
rehabilitation program); MRI or CT scan 
demonstrating no neural compressive le-
sion; positive discogram with post-CT 
image demonstrating internal disc dis-
ruption, focal annular tear with or with-
out disc protrusion of <5mm.  Patients 
were excluded based on the following: se-

vere disc space narrowing >50% (in com-
parison to a normal disc); disc extrusion 
(>5mm) or a sequestered fragment; se-
vere spinal stenosis (<10mm sagittal canal 
diameter); Spondylolisthesis > grade I; 
and segmental instability (> 4mm trans-
lation on standing flexion/extension ra-
diographs).  We did not exclude patients 
with a prior history of a microdiscectomy 
or spinal fusion.  Insurance status of each 
patient was recorded. All patients signed 
informed consent approved by the insti-
tutional review board.

Outcome Measures
Each patient was enrolled prospec-

tively.  Questionnaires administered by 
an independent observer at baseline and 
post-procedure at 1, 3, 6 months and an-
nually thereafter. The questionnaires in-
cluded the following: low back (LB) and 
lower extremity (LE) visual numeric pain 
scale (VNS), from 0-10 where 0 equaled 
no pain and 10 equaled the most severe 
pain ever experienced; Roland Morris dis-
ability (RM) evaluation and North Amer-
ican Spine Society (NASS) patient satis-
faction index. History of oral analgesic 
usage was obtained. 

Fluoroscopically Guided Pressure Con-
trolled Lumbar Discography

Intravenous access was obtained.  No 

sedation was used.  The patient received 
pre-procedural IV antibiotics, 1 gram An-
cef, and intradiscal antibiotics at each level 
studied.  Sterile prep, drape and local an-
esthetic were administered to the patient 
in prone position.  Under fluoroscopic 
guidance using a standard extrapedicu-
lar double needle discographic approach, 
a 25-gauge needle was advanced through 
the 20-gauge introducer spinal needle into 
the midportion of the disc. Placement was 
confirmed in multiple fluoroscopic pro-
jections.  Contrast dye (Omnipaque 180) 
(Nycomed Inc, Princeton, New Jersey) 
was injected using the Intellisystem Infla-
tion Monitor (Merit Medical System Inc, 
South Jordan, Utah).  The patient’s open-
ing and maximal pressure attained, pain 
response, volume of injectate, and inter-
nal disc architecture were recorded. Discs 
were classified as either chemical (concor-
dant pain at < 15 psi above baseline open-
ing pressure) or mechanical (> 15 psi to 
50 psi above baseline opening pressure) 
sensitized using the Derby Classification 
System (28).  Thereafter, the patient was 
taken for a post-discography CT scan of 
the lumbar spine and the discs was clas-
sified using the Dallas Discogram Classi-
fication System (29) (Fig. 1).  If the results 
of the discogram were positive and the in-
clusion criteria were met, the patient was 
scheduled for IDET at a later date.

Fig. 1. A 24-year old dancer with back pain. T-2 weighted MRI showed degenerated intervertebral disc at L4-5 with 
relatively well-preserved disc height (a). Patient underwent pressure controlled provocative lumbar discography (b). 
The patient experienced severe concordant pain at L4/5 with low pressures and volumes consistent with a chemically 
sensitized disc. AP and lateral fluoroscopic images at L4/5 demonstrating abnormal disc architecture with annular tear. 
Both the L3/4 and L5/S1 discs were normal.

A B



Lee et al • Intradiscal Electrothermal Therapy (IDET) 445

Pain Physician Vol. 6, No. 4, 2003

Fluoroscopically Guided Intradiscal 
Electrothermal Therapy (IDET) 

Intravenous conscious sedation was 
administered by an anesthesiologist pres-
ent during the procedure. Sterile prep, 
drape and local anesthetic were adminis-
tered to the patient in the prone position. 
Under fluoroscopic guidance, a 17-gauge 
introducer needle was advanced into the 
mid-portion of the disc using the stan-
dard extrapedicular discographic tech-
nique.  Proper placement of the intro-
ducer needle was confirmed with anteri-
or-posterior and lateral fluoroscopic pro-
jections. The spine catheter (SpineCATH; 
ORATEC Interventions, Inc., Menlo Park, 
California) was navigated through the in-
troducer needle to the posterior annu-
lar wall past the midline. Correct place-
ment was confirmed with anterior-pos-
terior and lateral fluoroscopic projections 
(Fig. 2). The standard high heating pro-
tocol was used in the majority of patients 
which starts at 65 degrees Centigrade and 
is gradually increased to 90 degrees Centi-
grade over 12.5 minutes.  Heating contin-
ued at 90 degrees Centigrade for 4 min-
utes for a total of 16.5 minutes. After the 
procedure, the catheter and introducer 
needle were removed and the patient was 
taken to recovery room where he or she 
was discharged home once they had sta-
bilized.

Post procedure management (weeks 
1-6) consisted of bracing using a semi-
rigid lumbosacral orthosis.  Patients were 

instructed to avoid prolonged sitting (> 
30 minutes) without changing positions. 
No heavy lifting > 20 pounds or repeti-
tive bending were allowed.  They were al-
lowed to walk on flat surfaces and in the 
pool, swim backstroke or freestyle using a 
snorkel to minimize repetitive lumbar ro-
tation. Oral analgesia was accomplished 
for the first two weeks with hydrocodone 
as needed.  Thereafter, the patients used 
over-the-counter medications as needed.  
A few patients required a short course (2-
4 weeks) of a non-steroidal anti-inflam-
matory medication to further manage 
their post-procedure pain.  Weeks 6-12 
consisted of restarting neutral spine lum-
bar stabilization exercises and progress-
ing to spine safe strengthening and condi-
tioning exercises as tolerated.  At 12 weeks 
the patients were usually completely inde-
pendent with their exercise program and 
without restrictions.

STATISTICAL METHODS

Clinical improvement was defined as 
change of more than 2 points on VNS and 
Roland Morris as well as a positive NASS 
satisfaction response.  Statistical analy-
sis was performed for descriptive statis-
tics. Mean scores and demographics of 
patients were evaluated using indepen-
dent group t-tests. Paired two-tailed t-
tests were used to compare pre and post 
VNS and RM scores with analysis of vari-
ance, ANOVA, to compare subgroups. 
Chi-square test was used to compare the 

frequency of oral analgesic usage. A p-val-
ue < 0.05 was considered statistically sig-
nificant.

RESULTS

In this study, 62 patients met our in-
clusion criteria and underwent the IDET 
procedure from 1999 to 2001, and 51/62 
patients (82%) were available for a mini-
mum of 24 months follow-up.  Eleven pa-
tients who had relocated out of area with-
out a forwarding address or telephone 
number were lost to follow-up. There 
were no peri- or post-procedural com-
plications of dural puncture, infection or 
nerve injury. There were 4 patients with 
history of spondylolisthesis, 3 patients 
who had previously undergone microd-
iscectomy, and 4 patients with history of 
prior spinal fusion.

Subjects were treated with IDET at 
single or multiple levels using standard 
heating protocol and discographic tech-
nique. There was a male: female ratio of 
29:22; average age was 41.4 years (range 
18-60 years); average symptom duration 
was 46 months (range 6-180 months); 
and average follow-up was 34 months (6-
47 months) (Table 1). There were a to-
tal of 70 levels treated in the 51 patients 
available for follow-up. The most com-
mon level treated was L4-5 (37/70) ac-
counting for 52.8% of all levels treated, 
followed by L5-S1 (24/70, 34.3%) and L3-
4 (9/70, 12.9%). Thirty-two patients un-
derwent single-level treatment versus 19 

Fig. 2. IDET was performed in the above patient at L4/5. AP and lateral fluoroscopic images demonstrate proper 
catheter placement in the posterior annulus across midline covering the annular tear. There was significant clinical 
improvement more than 2 years out from the procedure.
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patients who received multi-level treat-
ment (Table 1).

Overall, there was statistically signif-
icant improvement in LB VNS score, RM 
score, and LE pain scores of 3.2, 6.6, and 
2.3 (p<0.001), respectively. Twenty-sev-
en out of 51 (53%) patients demonstrat-
ed clinically significant VNS and RM im-
provements of greater than 2. On NASS 
patient satisfaction index, 63% (32/51) 
responded positively and would under-
go the procedure again for the same re-
sult while 8% (4/51) stated the procedure 
helped yet would not undergo the proce-
dure again for the same result. Both single 
level (n=32) and multilevel IDET (n=19) 
demonstrated improvements in pain and 
function (p<0.001, Table 2). There was 
no difference in age, symptom duration, 
follow-up period, and pre-IDET pain or 
RM scores between single and multi-level 
groups (p>0.05). Workman’s compensa-
tion and no-fault (n=20) group (p<0.05) 
improved equally when compared to 
self-pay and traditional insurance group 
(n=41) (Table 3). Again, there was no dif-
ference in age, follow-up period, and pre-
IDET pain or RM scores between the two 
groups (p>0.05). The workman’s com-
pensation and no-fault group, however, 
had shorter pain duration period before 
undergoing IDET treatment (33.2±32.1 
vs. 54.3±39.9 months, p=0.05). Patients 
who had previously undergone a micro-
discectomy (n=3) responded favorably 
with mean LB VNS, RM, and LE VNS im-
provement of 6.3, 20.7, and 8.0 (p<0.05), 
respectively. Those with spondylolisthesis 
(n=4) did not improve (P>0.05, Table 2). 
Other subpopulations analyzed including 
age, gender, symptom duration, annular 
degeneration grade, intervertebral level 
treated and chemical or mechanical sen-
sitivity demonstrated no statistical differ-
ence in outcome. 

A total of 7 patients (14%) un-
derwent additional therapeutic pro-
cedures during the follow-up peri-
od. Only 2 out of the 51 patients (4%) 
underwent a spinal fusion procedure. 
Both patients who underwent a spi-
nal fusion reported no improvement in 
their symptoms or function. Two pa-
tients underwent a repeat IDET pro-
cedure during the follow-up period 
and both patients reported clinical im-
provements before and after the repeat 
IDET. Nucleoplasty decompression 
procedure was performed on 2 patients 
and radiofrequency medial branch de-

Table 1. Patient demographics, levels treated and overall results (Mean ± Std. Dev.)

Total Patients n=51
Males n=29
Females n=22
Mean Age 41.4  (Range 18-60)
Mean Symptom Duration 46 Months (Range 6-180)
Mean Follow-up 34 Months (Range 24-47)

Levels treated Frequency % total
L3-4 2/51 3.9%
L4-5 18/51 35.4%
L5-S1 12/51 23.5%
L3-4, L4-5 7/51 13.7%
L4-5, L5-S1 12/51 23.5%

 PRE-IDET POST-IDET CHANGE p-value
LB-VNS  (n=51) 7.9±1.3 4.7±3.0 -3.2±3.0 <0.001
RM  (n=50) 15.4±5.3 8.8±7.5 -6.6±7.5 <0.001
LE-VNS (n=51) 5.0±3.6 2.7±3.2 -2.3±4.1 <0.001

Table 2.  Outcome results by subgroups (Mean ± Std. Dev.)

Single Level (n=32)  PRE-IDET POST-IDET CHANGE p-value

LB-VNS  7.9±1.2 4.7±2.8 3.2±2.7** <0.001
RM  15.2±5.1 8.6±7.0 6.6±7.3# <0.001
LE-VNS 5.4±3.3 2.8±3.0 2.6±3.0* <0.001

Multi-Level (n=20)

LB-VNS  7.9±1.6 4.7±3.5 3.2±3.5** <0.001
RM  15.7±5.9 9.1±8.4 6.6±8.1# <0.001
LE-VNS 4.5±4.0 2.6±3.7 1.9±5.6* <0.001

Spondylolisthesis (n=4)  PRE-IDET POST-IDET CHANGE p-value

LB-VNS  7.3±0.5 5.0±2.2 -2.3 0.08
RM  12.0±8.1 9.3±6.2 -2.7 0.34
LE-VNS 5.0±3.4 4.5±3.7 -0.5 0.60

** p=0.97, No statistically significant difference between single vs multilevel changes in LB-VNS
# p=0.99, No statistically significant difference between single vs multilevel changes in RM 
* p=0.57, No statistically significant difference between single vs multilevel changes in LE-VNS

Table 3.  Outcome results by insurance subgroups (mean ± Std. Dev.)

Workman’s Compensation and No-Fault (n=20)

 PRE-IDET POST-IDET CHANGE p-value
LB-VNS  8.2±1.0 5.3±2.7 2.9±2.5** <0.001
RM  15.8±5.3 11.4±7.8 4.5±6.6# <0.001
LE-VNS 4.8±3.9 2.9±3.1 1.9±4.5* <0.001

Self-Pay and Traditional Insurance (n=41)

 PRE-IDET POST-IDET CHANGE p-value
LB-VNS  7.8±1.5 4.4±3.2 3.3±3.3** <0.001
RM  15.1±5.4 7.9±7.9 7.9±7.9# <0.001
LE-VNS 5.2±3.4 2.5±3.9 2.5±3.9* <0.001

** p=0.66, No statistically significant difference between insurance types  in LB-VNS improvement.
# p=0.12, No statistically significant difference between insurance types  in RM improvement.
* p=0.62, No statistically significant difference between insurance types  in LE-VNS improvement.

nervation procedure was performed 
on 3 patients. In terms of oral analge-
sic usage, 68% (30/44) reported using 
less or no pain medications (p<0.05), 

and 25% (11/44) reported using same 
amount. Only 7% (3/44) of patients 
were using more oral pain medication 
at the time of our last follow-up.
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DISCUSSION

This prospective outcome study as-
sessed the clinical efficacy of IDET in a 
series of patients enrolled according to 
strict inclusion/exclusion criteria.  The re-
sults of this long-term study demonstrate 
a statistically and clinically significant im-
provement in patients’ pain level, func-
tional capacity, and patient satisfaction 
of the outcome. Overall, patients demon-
strated statistically significant mean VNS 
and RM improvement. This improve-
ment was true for both low back and low-
er extremity pain.  Of these, 53% report-
ed improvement in VNS and RM score of 
greater than 2. On NASS patient satisfac-
tion index, 63% responded positively and 
would undergo the procedure again for 
the same result. Our findings mirror the 
success rates of other studies assessing 
IDET’s efficacy shown to have 50 to 74% 
success rates at one and two year follow-
up period (30-36).

Subgroup analysis revealed sever-
al interesting findings. The number of 
disc levels treated with IDET had no ef-
fect on clinical outcome. No negative out-
come predictors were found except for the 
presence of spondylolisthesis. In fact, two 
out of 4 of patients with spondylolisthe-
sis underwent spinal fusion during our 
follow-up period.  This may not be sur-
prising given abnormal segmental move-
ments and loading observed in these pa-
tients with spondylolisthesis. While our 
number is small (n=4), a larger popula-
tion of patients with spondylolisthesis re-
vealed similar findings in a 1-year follow-
up study (37). Involvement in workman’s 
compensation and no-fault insurance did 
not adversely affect clinical outcome after 
IDET. Those patients who had a prior mi-
crodiscectomy did surprisingly well and 
therefore should not be excluded from 
consideration for this procedure. Four-
teen percent (7/51) required addition-
al therapeutic procedures including nu-
cleoplasty, medial branch radiofrequen-
cy denervation, and repeat IDET proce-
dures. In our patient population, only 4% 
(2/51) of the patients required spinal fu-
sion when all patients were considered a 
spinal fusion candidate before receiving 
the IDET treatment. Both of these pa-
tients did poorly with IDET treatment, 
and spinal fusion did not improve their 
pain or function.

The strengths of this study include a 
large of number of subjects with a long-

term follow-up period. To the best of our 
knowledge, this study has the longest aver-
age follow-up period of 34 months among 
the published studies. Strict inclusion and 
exclusion criteria were used to enroll sub-
jects. In addition, we reported on the effi-
cacy of IDET procedure in managing low-
er extremity pain associated with chronic 
disc disruption. The improvement shown 
for lower extremity pain may in fact be 
higher since 14 of 51 patients had no 
lower extremity pain on initial presenta-
tion. This is also the first study to report 
on clinical outcome and status of patients 
who did not improve clinically with IDET 
procedure. 

This study also has several impor-
tant limitations.  There was patient selec-
tion bias in excluding those with signifi-
cantly diminished disc space.  This was 
done for technical reasons when we ini-
tially proposed our study.  We may have 
unknowingly selected a positive prognos-
tic factor for those undergoing IDET pro-
cedure. Those with severe disc space nar-
rowing may have other coexisting condi-
tions such as facet disease and other spon-
dylolytic changes that could be a pain gen-
erating nidus.  Another limitation of this 
study is lack of control group, historic or 
placebo.  Conducting a blinded, random-
ized placebo-controlled study may be pro-
hibitively expensive and logistically diffi-
cult in a private practice setting. To our 
knowledge there is only one such study, 
yet to be published in a peer-reviewed 
journal, which showed moderate im-
provement in pain scale after a relative-
ly short-term follow-up period (38).  Ad-
ditionally, this study provides no insight 
into understanding IDET’s mechanism 
of action and what heating protocols will 
produce the maximum therapeutic effect 
with minimal patient morbidity.

CONCLUSION

IDET appears to be a safe and po-
tentially an effective treatment with long-
term clinical efficacy for chronic lumbar 
discogenic pain in a well-selected group 
of patients. There was a clear reduction 
in the use of oral analgesics. A post-sur-
gical history of microdiscectomy should 
not exclude treatment with IDET. Clearly, 
further research is needed in randomized 
placebo-controlled studies to more defin-
itively evaluate clinical efficacy of IDET in 
treating chronic lumbar discogenic pain 
and elucidate mechanism of action of in-
tradiscal electrothermal treatment. 
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