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Abstract 

Study Design: Prospective observational study. 
Objective: Our aim is to investigate the efficacy and safety of TransDiscal Biacuplasty. 
Summary of Background Data: Chronic discogenic pain is one of the leading causes of 
low back pain; however, the condition is not helped by most non-invasive methods. The 
results of major surgical operations for these patients are unsatisfactory. Recently, attention 
has shifted to disk heating methods for treatment. TransDiscal Biacuplasty is one of the mi-
nimally invasive treatment methods. The method was developed as an alternative to spinal 
surgical practices and Intradiscal Electrothermal Therapy for treatment of patients with 
chronic discogenic pain. 
Methods: The candidates for this study were patients with chronic discogenic pain that did 
not respond to conservative treatment. The main criteria for inclusion were: the existence of 
axial low back pain present for 6 months; disc degeneration or internal disc disruption at a 
minimum of one level, and maximum of two levels, in MR imaging; and positive discography. 
Physical function was assessed using the Oswestry Disability Index when measuring the pain 
with VAS. Patient satisfaction was evaluated using a 4-grade scale. Follow-ups were made 1, 3, 
and 6 months after treatment. 
Results: 15 patients were treated at one or two levels. The mean patient age was 43.1±9.2 
years. We found the mean symptom duration to be 40.5±45.7 months. At the sixth month, 
57.1% of patients reported a 50% or more reduction in pain, while 78.6% of patients reported 
a reduction of at least two points in their VAS values. In the final check, 78.6% of patients 
reported a 10-point improvement in their Oswestry Disability scores compared to the initial 
values. No complications were observed in any of the patients. 
Conclusions: TransDiscal Biacuplasty is an effective and safe method. 

Key words: discogenic pain; low back pain; transdiscal biacuplasty; intradiscal electrothermal 
therapy; cool radiofrequency 

INTRODUCTION 
A large percentage of low back pain results in a 

high rate of morbidity. While an important amount of 
labor lost due to this pain can be relieved by 

non-invasive conservative treatment, unfortunately, 
about 5% of this pain becomes chronic. This pain con-
tinues to be the underlying cause of severe pain and 
functional disorder.1 Almost 90% of health care ex-
penditures aimed at the treatment of low back pain go 
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to help this patient group with severe pain.2 Although 
there are many sources of pain in the low back region, 
intervertebral discs are one of the most important 
sources of this pain. It believes that Internal Disc 
Disruption (IDD) is the cause of 40% of chronic, per-
sistent, low back pain of unknown origin.3 

For most lumbago patients with marked with 
IDD evidence in their imaging methods, and pain that 
has lasted for over three months, non-invasive con-
servative treatment methods, such as medical treat-
ment and physical therapy cannot be successful 
alone.1,4 In these patients, spinal fusion and artificial 
disk replacement surgeries using open surgical me-
thods do not yield satisfactory results as well.5-7 
Intradiscal Electrothermal Therapy (IDET) is one of 
the minimally invasive treatment methods. The me-
thod was developed as an alternative to spinal sur-
gical practices for treatment of patients with chronic 
discogenic pain.8-11 Using this technique, the thermal 
therapy targets the annulus of the disc using a na-
vigable intradiscal catheter at a temperature range 
that both modulates the collagen properties of the disc 
and destroys the nociceptive nerve endings.6 Because 
intradiscal electrothermal therapy (IDET), considered 
as an intermediary step between conservative treat-
ments and major surgical interventions, produced 
varying results in the pain reduction and functional 
improvement, and has been shown to benefit a small 
group of properly selected patients, the use of this 
method is limited.12-14 Also, technical difficulties in its 
application are other disadvantage of this method. 

TransDiscal Biacuplasty (TDB) is one of the mi-
nimally invasive treatment methods recently devel-
oped for the treatment of chronic discogenic pain.15 It 
has been argued that wider and safer thermal lesion-
ing was done at posterior annulus with this method 
using bipolar cooled radiofrequency energy.16,17 In 
addition, this method is much easier to apply than 
IDET. This advantage will reduce the potential risk of 
application-related complications. The initial study 
results of the effectiveness of TDB, a new practice, are 
promising.12,15 

In this study, we aim to prospectively explore 
the long-term effectiveness and security of TDB. We 
want to provide information about the effectiveness 
and safeness of TDB by publishing early-period out-
comes of our currently on-going study.  

MATERIALS AND METHODS 
Study Design and Setting 

This study is being conducted with patients on 
an outpatient basis method at the pain center of a 
university hospital, following Institutional Review 

Board approval. Recruitment of patients for treatment 
with TDB started in April 2009. The study was 
planned as a prospective, observational, 
non-controlled and non-randomized research. We 
obtained written consent from all patients who parti-
cipated after they were informed both verbally and in 
writing about the procedure and the study.  

Follow-up period; patients were independently 
evaluated by a non-participating doctor at baseline 
and at 1, 3 and 6 months after the procedure.  
Participants 

Inclusion criteria were: 1) presence of a predo-
minant axial chronic low back pain lasting for a 
minimum of 6 months; 2) no response to detailed 
non-invasive conservative treatment methods like 
non-steroidal anti-inflammatory drugs, physical 
therapy and fluoroscopically guided epidural steroid 
injection; 3) low back pain more severe than leg pain 
and increased pain after sitting; 4) normal lower ex-
tremities in neurological examination; 5) disc dege-
neration or IDD findings at a minimum of one level, 
and maximum of two levels, in MR imaging (MRI); 6) 
finding of a disc height loss less than 50% in Ante-
rior-Posterior (AP) and lateral plain radiography; and 
7) demonstration of positive concordant pain of in-
tensity >6/10 during provocative lumbar discography 
at 1 or 2 disc levels at low pressures (<50 psi) with 
negative control disc at one and preferably two adja-
cent levels. 

Exclusion criteria were as follows: 1) more 
prominent radicular leg pain; 2) more than two disc 
degenerations or IDD findings on MRI; 3) an extruded 
or sequestered herniated nucleus pulposus; 4) pres-
ence of >%30 spinal canal stenosis evidenced by MRI 
or CT; 5) previous spinal surgical application for any 
reason at the level(s) to be treated; 6) spondylolisthe-
sis in symptomatic level(s); 7) patients over sixty; 8) 
patients with psychiatric disorders; 9) pregnancy; and 
10) presence of general contraindications to the ap-
plication of any invasive intervention (such as bleed-
ing diathesis, systemic infections or local infections in 
the field of intervention, known history of allergy to 
substances to be used). 
Procedures  

All applications were made with C-arm fluo-
roscopy under local anesthesia. Patients were taken 
into the operation room following application of an-
tibiotics intravenously 2 hours before the intervention. 
All patients were taken to the fluoroscopy table in 
prone position following routine monitoring (con-
taining pulsoximetry, TA and ECG). After the area to 
undergo intervention was cleaned with iodine anti-
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septic solution, it was covered in compliance with the 
rules of sterility. Sedation was not attempted in order 
not to mask potential complications. However, when 
necessary, 1-3 mg midazolam and/or 50-100 mcg 
fentanyl were intravenously administered. The 
symptomatic disk was reached in oblique position 
after cutaneous-subcutaneous anesthesia using lido-
caine 1%. To facilitate the intervention, first both 
posterolateral parts of the disc were bilaterally ac-
cessed by 17 G introducer needle (Baylis Medical Inc., 
Montreal, Canada). Then, two radiofrequency (RF) 
probes (Baylis Medical Inc., Montreal, Canada) spe-
cially designed for cooled radiofrequency practice, 
wherein closed circuit sterile water circulates, were 
fitted into the disc after they were passed through the 
introducers. To ensure that the probe tip was at op-
timal depth in the posterior annulus, the location of 
the probe in the tissue was controlled in lateral and 
AP positions, with the radio opaque band at its tip 
taken as reference. TDB was applied with the software 
(Set Temperature = 45oC, Ramp Rate = 2.0oC/min, 
Time = 15 minutes) previously installed into the de-
vice by its producer. Continuous communication was 
maintained with the patient throughout the interven-
tion to prevent complications. After completion of the 
intervention, needle penetration sites were bandaged, 
and the patient was kept on the table for 5 minutes. 
Then, the patients were transferred to the recovery 
room where they stayed for 4 hours. The patients 
were discharged with certain recommendations, and 
followed by a clinic physician and nurse only for early 
complications. They were recommended to wear 
lumbar braces for a period of 6 to 8 weeks after the 
intervention. The patients were allowed to walk, sit, 
and stand unlimitedly starting 24 hours after the op-
eration. The patients were told that they could start 
doing light jobs 3 to 4 days after the procedure and 
were asked not to lift more than 4 kilograms for a pe-
riod of 2 weeks. They were recommended to start 
gentle stretching exercises at their homes after 2 
weeks. 

 
Outcome measurements 

Pain; was evaluated using 10 cm VAS score. In 
this scale, “0” described a condition with no pain, and 
“10” describes the worst pain imaginable. 

Physical condition; was evaluated by Oswestry 
Disability Index (ODI). This is a questionnaire of a 
maximum of 50 points organized in 10 sections, with 
six options in each section. Higher scores indicate 
poorer physical condition. The scores made are 
translated into percentile scores to calculate the disa-
bility index. 

Patient Satisfaction Scale (PSS); Patient satis-
faction was evaluated based on a 4-grade scale: 
1-poorly satisfied, 2-moderately satisfied, 3-fairly sa-
tisfied, and 4-extremely satisfied. 

The patients’ age, sex, duration of symptom, 
IDD or degeneration disc levels were also gathered for 
statistical analysis.  
 Statistical methods 

All data were analyzed using the statistical 
package SPSS version 15.0 for Windows and Medcalc 
Version 10.3.0.0 for Windows. Repeated Measure-
ments ANOVA parametric test for repeated mea-
surements was used to evaluate the improvements in 
VAS and ODI scores both before and after the proce-
dure. When the Repeated Measurements ANOVA test 
showed a statistical difference, we used a paired 
samples t-test with Bonferonni’s correction to perform 
pairwise comparisons. Also, we used the Spearman 
correlation coefficients to study the effects of various 
factors on the outcomes. P < 0.05 was considered sta-
tistically significant in all analyses. 

RESULTS 
Demographic Characteristics  

15 patients who completed their 6-month fol-
low-up periods were studied. One of these patients 
was lost at the 6th month follow-up; therefore, a total 
of 14 patients completed their follow-ups. The mean 
age of patients in the study was (±SD) 43.1±9.2 years, 
10 of them were female. 14 patients were treated at 
one level; one patient was treated at two levels. The 
L4-L5 and L5-S1 were the most frequently treated 
levels. The average symptom time of fifteen patients 
was calculated as (±SD) 40.5±45.7 months (Table 1). 

Table 1. Demographic characteristics 

SD, standard deviation. 

 
Outcome Data 

Pain relief; while the mean VAS score before the 
procedure was (±Std. Error) 8.3±0.3, it dropped to 
4.4±0.5 in the 1st month. The 3rd and 6th month scores 

AGE  
(years) 

mean±SD 43.1±9.2 
range 25-60 

SEX 
n (%) 

women 10 (66.7) 
men 5 (33.3) 

DURATION OF PAIN  
(months) 

mean±SD 40.5±45.7 
range 12-168 

TREATED LEVELS  
n (%) 

L3-4 4 (25) 
L4-5 6 (37.5) 
L5-S1 6 (37.5) 

NUMBER OF TREATED 
LEVELS 

one 14 
two 1 
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were 4.4±0.5 and 4.6±0.5 respectively (Figure 1). When 
the baseline VAS scores were compared to VAS scores 
at all follow-up periods, a statistically significant dif-
ference was found between them. However, no statis-
tically significant difference was found between the 
follow-up periods (Table 2). Thus, we found a 43.4% 

decrease in the average VAS score compared to the 
initial values at the final follow-up. While 57.1% of 
patients reported a 50% or more increase in their pain 
at the 6th month check, 78.6% of patients reported a 
decrease of at least two points in their VAS scores. 

 
 

 
Figure 1. Graphic showing decreases of the VAS pain scores over the time in patients. Values are shown as means (error 
bars: 95% CI for mean). VAS, Visual Analog Scale. *Statistically significant decrease. 

 
 

Table 2. Pair-wise comparisons of all-time VAS and ODI scores 

 Mean Difference Std. Error P a 95% CI a 
VASBaseline - VAS1 month 3.857 0.573 0.0001 2.077 to 5.637 
  - VAS3months 3.929 0.606 0.0001 2.044 to 5.813 
  - VAS6 months 3.643 0.684 0.0008 1.517 to 5.769 
VAS1month - VAS3 months 0.0714 0.165 1.0000 -0.440 to 0.583 
  - VAS6 months -0.214 0.281 1.0000 -1.087 to 0.658 
VAS3months - VAS6 months -0.286 0.194 0.9889 -0.889 to 0.317 
ODIBaseline - ODI1 month 17.571 2.674 0,0001 9.263 to 25.880 
  - ODI3 months 17.643 2.781 0,0002 9.003 to 26.282 
  - ODI6 months 17.000 2.920 0,0004 7.927 to 26.073 
ODI1 month - ODI3 months 0.0714 0.624 1,0000 -1.868 to 2.011 
  - ODI6 months -0.571 1.015 1,0000 -3.724 to 2.582 
ODI3months - ODI6 months -0.643 0.668 1,0000 -2.718 to 1.433 
aBonferroni corrected. 
VAS, Visual Analog Scale; ODI, Oswestry Disability Index. 

 
 
Physical recovery; the mean score of patients 

was (±Std.Error) 34.9±1.3 before the treatment ac-
cording to the evaluation of physical recovery with a 
50-grade ODI. While ODI scores were reduced to 

17.3±2.3 at the first follow-up after the treatment, the 
3rd and 6th month scores were 17.2±2.2 and 17.9±2.3 
respectively (Figure 2). Comparison of baseline ODI 
scores and ODI scores at all follow-up periods 
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showed statistically significant difference between 
them, and no statistically significant difference be-
tween the follow-up periods (Table 2). At the final 
follow-up, the rate of patients reporting a 10-point 
decrease in their ODI scores compared to the initial 
value was found as 78.6%. An examination of the 
Oswestry disability index showed five of the patients 
were in the 41-60% segment (severe disability, C), 8 

and 2 of them, respectively, were in the 61-80% (disa-
bility, D) and 81-100% (bed-bound, E) disability seg-
ment before the treatment. There were no patients in 
the 0-20% (minimal disability, A) and 21-40% (mod-
erate disability, B) segment. However, at the final 
follow-up, 10 of the patients were in the A and B 
segments. We had no patients in the E segment (Fig-
ure 3). 

 

 
Figure 2. Graphic showing improvements of the ODI scores over the time in patients. Values are shown as means (error 
bars: 95% CI for mean). ODI, Oswestry Disability Index. *Statistically significant improvement. 

 
 

 

Figure 3. Graphic showing disability indexes of the patients over the time. There are significant improvements in disability 
indexes at all follow-up periods. 
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Moreover, based on the results from the final 

follow-up, we studied the effects of various factors 
such as age, sex and duration of symptom on ODI, 
VAS and PSS scores. While a correlation (positive 
with ODI and VAS, and negative with PSS) was ob-

served with the duration of symptom, no correlation 
was found with the other factors (Table 3). Further-
more, we found a positive correlation among them-
selves in the decreases in VAS and ODI scores in the 
6th month compared to the baseline period (Table 4). 

 

Table 3. Effects of various factors on outcome at 6 month after treatment 

 VAS ODI PSS 
Spearman’s 
rho 

Sex Correlation Coefficient .113 .145 .000 
Sig. (2-tailed) .700 .621 1.000 
N 14 14 14 

Duration of symptoms Correlation Coefficient .640* .599* -.588* 
Sig. (2-tailed) .014 .024 .027 
N 14 14 14 

Age Correlation Coefficient .264 .345 -.294 
Sig. (2-tailed) .362 .227 .308 
N 14 14 14 

* Correlation is significant at the 0.05 level (2-tailed). 
VAS, Visual Analog Scale; ODI, Oswestry Disability Index; PSS, Patient Satisfactory Scale. 

 

Table 4. Correlations between the post-procedure changes in VAS and ODI scores 

  VAS ODI 
Spearman’s 
rho 

VAS Correlation Coefficient 1.000 .989** 
Sig. (2-tailed) . .000 
N 14 14 

ODI Correlation Coefficient .989** 1.000 
Sig. (2-tailed) .000 . 
N 14 14 

**.Correlation is significant at the 0.01 level (2-tailed) 
VAS, Visual Analog Scale; ODI, Oswestry Disability Index. 

 
 
Patient satisfaction; satisfaction of patients were 

evaluated using a four-grade scale (where 1 shows 
least satisfaction and 4 shows highest satisfaction), 
71.4% of patients said they were fairly or extremely 
satisfied at the final check (10 patients).  

Safety; No major complications, such as nerve 
injuries, discitis, bleeding and hematoma were en-
countered during or after the application. The only 
two minor complications occurred. One was low back 
pain seen in all patients and lasting for one-two days, 
depending on the application. Another was vasovagal 
reaction that was only seen in one patient, and this 
patient was recovered with fluid support and trende-
lenburg positioning within 30 minutes. 

DISCUSSION 
Despite the presence of many biomechanical and 

neurological components that may cause low back 
pain, disc disease is one of its leading causes.18 Disc 
disease is a condition characterized by the destruction 

of collagens in annulus fibrosis.10 Destruction of col-
lagens leads to posterior annular radial fissuring, de-
lamination and disc degeneration. Although radial 
fissures are not attributes of degeneration, and al-
though there are no correlations between degenera-
tive changes and pain, there is a strong correlation 
between annular radial fissures and pain formation 
during discography.8 Studies reveal that 70% of fis-
sures reaching to one-third of the exterior segment of 
the annulus were closely related to pain generation.6 
Radial fissures cause the migration of nucleus pul-
posus matrix to the exterior annulus and this induces 
nerve in-growth into the delaminated regions. It has 
been observed that at least some of this 
neo-innervation plays a role in pain generation.9 
However; it is difficult to establish a correlation be-
tween the radiological findings of disc disease and the 
severity of low back pain. This is because minimal 
symptoms are present in many patients with radio-
logical symptoms of disc disease; too severe pain may 
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be present in some patients bearing no radiological 
evidences.10 

Patients with over 3 months of ongoing chronic 
discogenic pain unfortunately do not respond well to 
conservative treatment methods alone. These patients 
can sometimes become addicted to medication while 
trying to manage the pain that restricts their quality of 
life to a large extent. At other times, they may be ob-
liged to choose radical solutions like surgical spinal 
fusion and artificial disc replacement that have un-
proven efficacy.9 One of the treatment methods de-
veloped for the treatment of such patients, and con-
sidered as an intermediate step, is disc-heating pro-
cedures. One of these methods, IDET was introduced 
by Saal and Saal in 2000.19 IDET is a method that uses 
controlled thermal energy distributed by a catheter 
placed intradiscally. It has been supposed that IDET 
shows its effects by causing the coagulation of noci-
ceptors and denaturation of the collagen at posterior 
and/or posterolateral annulus. However, tempera-
ture of the tissue should reach a minimum of 45oC to 
see this effect. There are doubts as to whether or not 
IDET creates this degree of heat.20,21 

One other problem about IDET is its questiona-
ble effectiveness. Perhaps the most interesting study 
on this subject is the one conducted by Freeman et al.7 
This randomized, double-blind, controlled study was 
published in 2005, and demonstrated that IDET had 
no superior results over a placebo. Although the 
extraordinarily distinct result in this study may be 
tied to inappropriate patient selection9 and the tech-
nique applied10; it is arguable that IDET was effective 
in appropriately chosen small patient groups.12 

IDET is a method that is technically difficult to 
apply. This difficulty in application requires sufficient 
experience and skill. Although the available literature 
on IDET emphasizes that it is a safe method, serious 
complications such as catheter breakage, vertebral 
osteonecrosis and cauda equina syndrome were also 
reported.7  

TDB is a new method in the treatment of chronic 
discogenic pain. Despite the presence of insufficient 
number of studies about its efficacy and safety, the 
preliminary findings show that this method was ef-
fective12,15 and safe17 in a selected group of patients. 
Kapural et al.12, in a clinical study they published, 
prospectively investigate the effectiveness of TDB in 
fifteen patients. They used VAS and opioid consump-
tion to evaluate pain, and the ODI and Short Form 
(SF)-36 questionnaire to evaluate physical functions. 
They reported a statistically significant improvement 
in the VAS, ODI, SF-36 PF and SF-36 BP scores of pa-
tients 6 months after the treatment. Despite an aver-
age of 20 mg decrease in opioid consumption at the 

end of 6 months, the authors report that this decrease 
does not constitute a statistically significant differ-
ence. While the patients report a ≥50% decrease in the 
pain scores of seven out of 13 patients who completed 
the study, they underlined that none of their patients 
developed any complications related to the interven-
tion. We, in this study, found that there were statisti-
cally significant improvements compared to initial 
values in our patients’ VAS and ODI scores. While the 
rate of our patients reporting a ≥50% decrease in their 
pain at 6 month after treatment was 57.1%, the rates of 
patients reporting a decrease of at least two points in 
VAS values and 10 points in ODI scores were same, 
and are 78.6%. While 71.4% of our patients were sa-
tisfied about the intervention, we observed no com-
plications related to the intervention in any of our 
patients.  

The most important shortcoming and weakness 
of this study is that it demonstrates preliminary re-
sults covering only fifteen patients. Therefore, the 
outcomes of this study may not be generalized to the 
general public. However, we are of the opinion that 
our study is important in that it gives preliminary 
information on TDB’s short-term effectiveness and 
safety. 

CONCLUSION 
This study showed that compared with Intra-

discal Electrothermal Therapy (IDET), TransDiscal 
Biacuplasty is a much more easily applicable method. 
In addition, TransDiscal Biacuplasty may be as effec-
tive as IDET, and is possibly safer than IDET. 
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