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ABSTRACT

Introduction: Approximately 20 % of patients with
chronic lumbosacral radicular syndrome do not respond
to epidural steroid injections. Pulsed radiofrequency of
the dorsal root ganglion (DRG] is proposed as an alter-
native treatment.

Objetive: To evaluate the analgesic effect of pulsed
radiofrequency of the DRG in patients with chronic
lumbosacral radicular syndrome, refractory to epidural
steroid injections.

Patients and method: 31 patients with chronic lum-
bosacral radicular syndrome that failed to at least two
epidural steroid injections, received pulsed radiofrequen-
cy of the DRG, utilizing two cycles of 120 seconds, 45
V and 42 °C. Evaluation was carried out a month later.
Brief Pain Inventory was applied before procedure and
one month later. A reduction of 2 points in the verbal
numerical scale (VNS) assessed with the question 6 of
the Brief Pain Inventory, was considered a satisfactory
analgesic response. Intensity and Interference Scores
were calculated.

Results: The VNS score decreased from 7.7 + 2,2
to 5.9 = 3 [p < 0.01). Intensity and Interference Scores
were reduced from 7.1 £ 1.5t0 5.9 + 2.1 (p < 0.01)
and 7.1 £ 1.9 to 6.0 + 2.3 (p < 0.02) respectively. In
12 patients (40 %) a satisfactory analgesic response
was observed. In these patients the VNS decreased
from 8.0+ 1.5 to 3.8 + 2.6. Intensity and Interference
Scores were reduced from 7.4 + 1.3 to 3.9 = 1.5
(p <0.0001)y 7.7 +1.9t0 4.9 + 2,7 (p = 0.002)
respectively.

Conclusions: DRG pulsed radiofrequency produce a
mild but statistically significant reduction in VNS and
pain interference, in patients with chronic lumbosacral
radicular syndrome. However, in 40 % of the patients
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RESUMEN

Introduccién: Aproximadamente, el 20 % de los
pacientes con sindrome radicular lumbosacro crénico
no responden a las inyecciones epidurales de esteroi-
des. La radiofrecuencia pulsada del ganglio de la raiz
dorsal (GRD) es una alternativa terapéutica en ellos.

Objetivos: Evaluar el efecto analgésico de la radiofre-
cuencia pulsada del GRD en pacientes con sindrome
radicular lumbosacro cronico, refractario a los esteroi-
des epidurales.

Material y método: 31 pacientes con sindrome radi-
cular lumbosacro crénico que no respondieron a dos
inyecciones epidurales de esteroides fueron tratados
con radiofrecuencia pulsada del GRD a 45 V y 42 °C,
en 2 ciclos de 120 segundos. Se utilizd el Inventario
Abreviado de Dolor para evaluar los resultados. Se con-
siderd una respuesta satisfactoria al procedimiento una
disminucién de dos puntos en la escala verbal numérica
(EVN) evaluada en la pregunta B del inventario abreviado
de dolor. Los indices de intensidad y de interferencia
fueron calculados antes y después del tratamiento.

Resultados: La EVN se redujo de 7,7 + 2,2 a 5,9 =
3 (p < 0,01). Los indices de intensidad e interferencia
disminuyeron de 7,1 + 1,5a 59+ 2,1 (p<0,01)y
7,1 +1,9a6,0+2,3(p<0,02) respectivamente. 12
de los 30 pacientes (40 %) presentaron una respuesta
analgésica satisfactoria. En estos, la EVN disminuyé
de 8,0+ 1,5a 3,8 + 2,6y los indices de intensidad e
interferenciade 7,4 + 1,3a 3,9+ 1,5 (p < 0,0001) y
7,7+1,9a4,9+2,7 (p=0,002), respectivamente.

Conclusiones: La aplicacion de radiofrecuencia pulsa-
da en el GRD reduce en forma discreta pero estadisti-
camente significativa la intensidad del dolor y su inter-
ferencia funcional en pacientes con sindrome radicular
lumbosacro refractario a las inyecciones epidurales de
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a satisfactory analgesic effect was observed. In some
of them this changes persist after 3 months of the
procedures.

Key words: Lumbosacral radicular pain, pulsed radiof-
recuency, dorsal root ganglion.
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INTRODUCTION

The lumbosacral radicular syndrome is characterized
by a lumbar pain irradiated to one or more lumbar or
sacral dermatomes, commonly called lumbosciatic pain.
The pathophysiological basis of this type of pain is irritation
due to inflammation or compression of the nerve roots
involved (1). The causes of this pain are varied, being disc
herniations and disc protrusions more frequent in patients
under 50 years old, whereas degenerative changes in
lumbar spine, such as foraminal stenosis, are the more
frequent causes in patients over 50 years old (1 -3). VWhen
non-nvasive treatment based on different pharmacological
regimens and physiotherapy fails to achieve satisfactory
pain relief or adequate functional recovery, interventional
techniques should be considered (3,4). Among them,
epidural steroid injection is one of the most frequently
indicated techniques, based on a supposed inflamma-
tory process present in the disc-radicular conflict (3-5).
However, approximately 20% of patients with lumbosacral
radicular syndrome present unsatisfactory responses to
this treatment (B). The reasons for these results can be
diverse, including the chronic nature of radicular pain with
little involvement of inflammation, with a predominant role
of neuropathic phenomena. In these cases, spine surgery
is often offered as a therapeutic approach (6). However,
this option is often limited by age and/or physical condi-
tion of the patient, or even by the patient’s own preferen-
ces about the treatments offered. An alternative to the
surgical option for the treatment of lumbosacral radicular
syndrome, when it is not indicated or is preferable to avoid
it, is the application of pulsed radiofrequency on the dorsal
root ganglia (DRG) of the roots involved (B6). There are
several reports about the use of this treatment applied to
chronic radicular pain, both cervical and lumbar, with little
response to other treatment modalities (6-10). According
to the available evidence, the pain relief and the improve-
ment in the functional repercussion of pain range between
50% and 60%, not being reported to date complications
with the use of the technique in this modality (6-10). In
our setting, experience with this procedure is scarce and
has not been reported.

The aim of our study is to assess the analgesic effect
of pulsed radiofrequency of the DRG in patients with
chronic lumbosacral radicular syndrome refractory to
epidural steroid injections, using the Brief Pain Inventory
as a toal for evaluation of the outcomes.

The profile of side effects and complications of the
technique were also recorded.
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esteroides, al mes de realizada. En aproximadamente
el 40 % se obtuvieron respuestas analgésicas satisfac-
torias que, en algunos casos, se extendié a tres meses
tras realizar el procedimiento.

Palabras clave: Sindrome radicular lumbosacro, radio-
frecuencia pulsada, ganglio de la raiz dorsal.

MATERIAL AND METHOD

This is a prospective, quasi-experimental study to
evaluate the effect of pulsed radiofrequency of the DRG
at the lumbar level in a selected population with unilate-
ral chronic lumbosacral radicular syndrome refractory
to epidural steroid injections, due to disc herniations,
lumbar disc protrusions or canal stenosis, in which spi-
nal surgery was previously discarded.

The Brief Pain Inventory was used as a tool to assess
the pain of the selected patients. This self-administered
guestionnaire allows patients to quantify the intensity
of their pain and the degree to which pain interferes
with emotional and functional aspects. In addition, the
guestionnaire consists of additional items evaluating the
subjective level of relief that the treatment provides, the
location of the pain and its description. The questionnaire
is based on questions related to the intensity of the pain
and how it affects the person’s life in different aspects,
scoring from O to 10. The analysis of both dimensions
allows to obtain the Intensity and Interference Indices.
The Intensity Index arises from averaging the respon-
ses related to pain intensity, while the Interference Index
results from the average of responses related to the
functional and affective consequences of pain (11-13).

Question number B of the questionnaire refers to the
intensity of the pain at the time the questionnaire was
applied. It can be equivalent to the application of the Ver-
bal Numerical Scale (VNS), frequently used as a tool for
evaluating outcomes. The questionnaire was applied prior
to the procedure, considering the procedure as a baseli-
ne situation, and the questionnaire was repeated for the
control one month after the procedure was performed.
In those patients in whom a change of at least two points
was recorded in the VNS in the first control, new con-
trols were performed three months after the procedure
was performed. A new pulsed radiofrequency procedure
was repeated in those patients who did not present any
changes in the VNS in the first control. The effects of this
second procedure were not included in this study.

Inclusion criteria: lumbosacral radicular syndrome of
six or more months of evolution, with a nuclear magnetic
resonance with evidence of disc herniation, disc protru-
sion or stenosis of the canal, that have received at least
two epidural steroid injections with an unsatisfactory
response. In all cases, epidural steroid injections were
performed previously, via the parasagittal interlaminar
approach in the first instance; followed by a second injec-
tion by the transforaminal route one month after the first
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injection. These injections were performed using radiolo-
gical assistance. A decrease below two points in the VNS
(question B of the questionnaire) was established as an
unsatisfactory response to epidural steroids one month
after the last injection procedure (14). After the failure
of these injections, the surgical option was discarded by
the neurosurgeons or trauma surgeons at the hospital.

The exclusion criteria were the following: patients under
18 years old and over 80 years old, pregnant women,
lower back pain without radicular radiation, bilateral lum-
bar radicular pain, pain less than six months of evolution,
cancer, vertebral crushing, type | diabetes, presence of
pacemaker or implantable cardiac defibrillators.

The study was approved by the Ethics Committee of
the Hospital de Clinicas. All patients signed the informed
consent before performing the procedure.

The procedure was performed in the surgical room
in ventral decubitus position. A peripheral venous cathe-
ter and standard monitoring were placed. The C-shaped
arch was used for the location of the DRGs through the
anteroposterior, oblique and profile approaches (Figures
1 and 2). A Cosman G4 radiofrequency generator was
used. Radiofrequency cannulae number 22 or 20, 10
or 15 cm length respectively, were used, based on the
patient's size, with 1 cm of active tip. The radiofrequency
cannula was placed on the anterior-superior side or roof
of the selected neuroforamens (Figure 1). In the case of
S1, the cannula was placed in the first sacral foramen
and the radiofrequency of the nerve root was performed,
instead of approaching the dorsal root ganglion through
the sacrum, because this is considered excessively invasi-
ve. The needle was deepened to an imaginary line located
in the middle of the thickness of the sacrum (Figure 2).

The corresponding DRG was identified by sensory
stimulation, which should be positive between 0.3 and
0.6 mV, and the motor response to the stimulation
should be negative at voltages not less than twice those
used to obtain the sensory response. Pulsed radiofre-
qguency was performed for 120 seconds, at 45 V and
42 degrees of temperature, after the injection of 1 ml
of physiological saline for impedance reduction. After
this, a new pulse was repeated with the same cha-
racteristics as the previous one. The procedure was
performed at previously selected levels. One month
after the procedure, the patients were monitored in
the outpatient clinic of our hospital. The variables used
to measure the effectiveness of the intervention were:
Verbal Numerical Scale from O to 10 (VNS, question
6 of the questionnaire). A decrease of 2 points on the
VNS was defined as a positive response. The number
of patients with positive response and the variation of
the average of the scores in the VNS were determi-
ned before and after the procedure. The Intensity and
Interference Indices were averaged before and after
the procedure. Finally, the perception of improvement
with the treatment was recorded, provided by the Brief
Pain Inventory (BPI), expressed by the patient as a per-
centage (0% did not improve, 100% full improvement).
Those patients with positive responses were evaluated
again with the BPI three months after the procedu-
re was performed. Patients who did not respond to
the procedure were offered a repeat procedure, being
excluded from further evaluations in this study. Data
were expressed as mean and its standard deviation is

Fig. 1. Radiological profile view showing a cannula of the
anterosuperior angle or roof of the neuroforamen of LS and
S1, approximate topography of the dorsal root ganglion. In
51, the cannula placed through the first sacral hole is obser-
ved up to approximately an imaginary line passing through
half the thickness of the sacral bone for the purpose of
performing pulsed radiofrequency to the nerve root.

Fig. 2. Anteroposterior radiological image of a radiofre-
quency cannula placed in neuroforamen L5-S1 and S1
after contrast injection.

shown. To evaluate statistically the differences between
the data before and after the treatment, the t test for
dependent samples was used. The graphs and statisti-
cal analysis were performed using the Graphpad Prism
Version 7.0 program. A p value less than 0.05 was
considered statistically significant.

RESULTS

Between December 2015 and December 2017, 46
patients treated in the Service of Treatment of Chronic
Pain with Lumbosacral Radicular Syndrome, who had
been treated with epidural steroid injections with an
unsatisfactory outcome were included. A total of 31 out
of these 46 patients completed the assessment after
one month, 12 presented satisfactory outcomes and,
8 out of the 12 patients completed the assessment
again after three months. The remaining four patients
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with satisfactory outcomes did not return to the second
control. One case was discarded because it presented
a predominant facet pain in the subsequent evaluation.

Pulsed radiofrequency of L4 and LS was performed in
18 out of the 30 patients evaluated (23 women and 7
men), of LS in only 10 patients, and of L5 and S1 in 2
patients. All patients showed disc protrusions in nuclear
magnetic resonance, with variable degrees of involvement
of the lumbar canal and in one case there was previous
spinal surgery. There were no cases of herniated discs.
The mean time of pain evolution was 42 months.

The score in the VNS prior to the procedure was
reduced from 7.7 £+ 2.2 t0 5.9 + 3 (p <0.01, ttest for
paired samples), taking into account the entire sample
(n = 30), which implies a variation of 23% (Table I, Figu-
re 3). The Intensity Index decreased from 7.1 = 1.5 to
5.9 £ 2.1 (p <0.01), which implies a change of 16%,
while the Interference Index decreased by 15% (7.1 +

TABLA |
VERBAL NUMERICAL SCALE (VNS]), INTENSITY AND
INTERFERENCE INDICES AT BASELINE AND AT ONE
MONTH OF TREATMENT IN ALL THE PATIENTS
(N = 30). VALUES ARE REPRESENTED AS MEAN
AND STANDARD DEVIATION.

Pain Inventory Baseline 1 month
VINS 7,7 £2,2 59=+3
Intensity index 7,1+15 | 5921

Interference index 7,17+19 | 6,0+£2,3

107

Time

Fig. 3. Values in the Verbal Numerical Scale (VNS) obtai-
ned in question 6 of the Brief Pain Inventory (BPI) at ba-
seline and one month after the performance of the pulsed
radiofrequency of the DRG in the whole sample (n = 30). A
statistically significant (p < 0.01, t test for paired samples)
decrease of 23 % after one month compared to baseline
values is shown.

1.9t0 6.0 £ 2.3) (p <0.02) (Table I, Figures 4 and ).
When evaluating the patients who responded favorably
using VNS, 12 out of 30 patients showed a decrease
of at least 2 points on that scale, representing 40% of
the sample. If we analyze these patients separately, we
can observe that the initial values of VNS decreased
from 8.0 =+ 1.5 to 3.8 + 2.6 after the procedure, which
implies a reduction of 53% (Table Il, Figure B6).

10

Intensity index
a
L

Time

Fig. 4. Values of the Intensity Index obtained from the Brief
Pain Inventory (BPI) at baseline and one month after per-
forming the pulsed radiofrequency of the DRG in the whole
sample (n = 30). A statistically significant (p < 0.01, t test for
paired samples) decrease of 16 % after one month compared
with the baseline values is shown.

10

Interference index

Time

Fig. 5. Values of the Interference Index obtained from the
Brief Pain Inventory (BPI) at baseline and one month after
performing the pulsed radiofrequency of the DRG in the
whole sample (n = 30). A statistically significant (p < 0.01,
t test for paired samples) decrease of 15 % after one
month compared with the baseline values is shown.
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TABLA I
VERBAL NUMERICAL SCALE, INTENSITY AND
INTERFERENCE INDICES AT BASELINE AND ONE
MONTH AFTER THE TREATMENT IN PATIENTS
WITH SATISFACTORY RESPONSE TO THE
PULSED RADIOFREQUENCY (PRF) (N = 12).
THE ASSESSMENT IN 8 PATIENTS AFTER
THREE MONTHS IS INCLUDED. VALUES ARE
EXPRESSED AS MEAN AND STANDARD

DEVIATION
Pain . 3 months
Inventory Baseline 1 month (n=8)
VNS 80+15|38+x26|38+3,3
Intensity | 5 4 . 13139+15|43+16
index
Interference | 5 . 19| 49:07|54:25
index

VNS

Time

Fig. 6. Values of the Verbal Numerical Scale (VNS) ob-
tained from the Brief Pain Inventory (BPI) at baseline and
one month after performing the pulsed radiofrequency
of the DRG in those patients with satisfactory outcome
as described in the text (n = 12, 40 %). A decrease of
53 % after one month compared to baseline values is
shown. Eight of these patients were assessed also after
three months, maintaining the improvement found at one
month after the procedure. In both assessments, the
differences were statistically significant (p < 0.01, t test
for paired samples).

10

Intensity index

Time

Fig. 7. Values of the Intensity Index obtained from the
Brief Pain Inventory (BPI) at baseline and one month after
performing the pulsed radiofrequency of the DRG in those
patients with satisfactory outcome as described in the text
(n=12, 40 %). A decrease of 47 % after one month com-
pared to baseline values is shown. Eight of these patients
were also assessed after three months, maintaining the
improvement found at one month. For both assessments,
differences were statistically significant (p < 0.01 and
p < 0.05, t test for paired samples).

Intensity index

Time

Fig. 8. Values of the Interference Index obtained from the
Brief Pain Inventory (BPI) at baseline and one month after
performing the pulsed radiofrequency of the DRG in those
patients with satisfactory outcome as described in the text
(n =12, 40 %). A decrease of 36 % after one month compa-
red to baseline values is shown. Eight of these patients were
also assessed after three months, maintaining the improve-
ment found at one month. For both assessments, differences
were statistically significant (p < 0.01 and p < 0.05, t test
for paired samples).
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Ten out of these 12 patients showed a variation of
three points or more in VNS (more than 50% variation),
whereas only 2 patients had a variation of two points
on the scale (30% variation). In this group of patients,
the Intensity and Interference Indexes were reduced by
47% and 36%, respectively, from 7.4 + 1.3 to 3.9 =
1.5 (p <0.0001) for the Intensity Index and from 7.7 =
1.9t04.9 + 2.7 (p = 0.002) for the Interference Index
(Table II, Figures 7 and 8). The 30 patients included
reported an average of subjective improvement of 59%.
No complications of the procedures were recorded in
these cases.

In eight patients with a satisfactory outcome after
one month, a three-month evaluation of the procedu-
res was conducted. In these, the VNS remained at
low values, 3.8 + 3.3 (p = 0.007), something similar
happened with the Intensity and Interference Indexes,
being 4.3 + 1.6 and 5.4 + 2.5, respectively (p = 0.001
and p = 0.02, when compared with the baseline values
(Figures B, 7 and 8).

The group of patients with satisfactory analgesic res-
ponses did not present significant differences with the
group of patients with poor response to treatment in
factors such as age, sex, time to pain onset or lumbar
levels treated.

DISCUSSION

Considering the group of patients as a whole, the
application of a pulsed radiofrequency procedure pro-
duces a statistically significant decrease, although clini-
cally moderate, in the intensity and interference of pain
in the daily activities of the patients one month after
the treatment was performed. Considering the VNS
in this group as reference, a decrease of 1.8 points
was found after treatment. Farrar et al. examined 10
clinical studies with a total of 2724 patients with dia-
betic polyneuropathy, postherpetic neuralgia, low back
pain, fibromyalgia and osteoarthritis, using the VNS
before and after a given treatment and a 7-point sca-
le in which the overall perception of the change was
assessed and that ranged from “much better” to “much
worse”. Decreases of 2 points or of 30% in pain were
associated with “quite better” (15).

Numerous studies have examined the magnitude of
the changes in the Brief Pain Inventory associated with
different treatments, and the results have shown impro-
vements of 1 to 3 points, depending on the treatment
and the underlying pathology. The available information
suggests that a change of 1 point in the interference
score would be a reasonable objective for studies desig-
ned to identify clinically important minimum changes
(13). In our group of patients, the Interference Index
was reduced by 1.1 points.

If we only consider those patients with satisfactory
outcomes as previously defined (decrease of 2 points
in VNS), the results of this study show a satisfactory
reduction in 40% of patients (12 out of 30 patients),
who changed from presenting a severe pain (VNS =
8.0) to a mild to moderate pain (VNS = 3.8). This
group of patients also benefited from a 36% reduc-
tion in the Interference Index, which translates into
an improvement in the quality of life of the patients

by reducing the degree to which pain interferes with
their daily activities. Ten out of the 12 patients who
improved in our sample had an improvement of 50%
or more, and the remaining 2 patients showed an
improvement of 30%. In 8 of these patients, the
improvement was extended to three months after the
first procedure.

\We consider these responses as acceptable, taking
into account that for interventional procedures on the
spine a minimum satisfactory outcome is conside-
red, a change of at least 30% compared to the initial
assessment after the completion of these procedures
(14,15). We also highlight that the improvement of
50% or more in most of the patients who responded
move away the placebo effect from the results, an
effect that cannot be ruled out in quasi-experimental
models, such as in the present study.

If we compare our results with those found in other
studies, the percentage of success observed is lower.
In B5 patients with lumbar radicular syndrome in whom
pulsed radiofrequency was performed in the DRG, Van
Boxem found a positive analgesic response in 55.4% of
the patients. The authors consider 2 points decrease
in a scale from O to 10 as a positive response at six
weeks after of the procedure (10).

In another study conducted by these authors, 29%
of patients who received pulsed radiofrequency as part
of the treatment of their radicular pain improved their
scores on a scale from O to 100, although with a
requirement of 50% change as satisfactory response
criterion (7).

In another study, published by Trinidad et al., 26
patients with radicular pain on the waiting list for
spinal surgery received pulsed radiofrequency of the
DRG. When evaluating patients after one year, 19
patients did not require surgery, due to the improve-
ment obtained with the interventional procedure. In
these patients, an average decrease of 2.95 points
was found in the numerical scale. We point out that
6 minutes of pulsed radiofrequency were used in this
study (16).

The main difference between the present study and
the other studies reported is that epidural steroid injec-
tions were not previously performed in those studies as
part of the treatment. In our case, patients in whom
both the pharmacological strategies and the usual inter-
ventional strategies (epidural steroid injections via the
interlaminar and transforaminal routes) had failed and
in which the spinal surgery was not indicated for diffe-
rent reasons, remaining then few options available for
the treatment of pain, were included.

Establishing the reasons that explain why a group
of patients in our sample responded favorably to the
treatment and another group did not (a total of 18
patients) is difficult. Our study does not allow to esta-
blish an association between variables such as dura-
tion of pain or radiological diagnosis and favorable res-
ponses. Despite no studies in the literature showing
this association were found, a relationship has been
described between low scores in the Catastrophizing
Pain Scale and high scores in diagnostic scales of neu-
ropathic pain such as DN4 and the Leeds Assessment
of Neuropathic Symptoms and Signs (LANSS) with suc-
cessful responses after pulsed radiofrequency appli-
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cation in the DRGs (10,17). Van Boxem et al., mean-
while, finds in a recent study that age over 55 years,
a low degree of functional impairment and a positive
response to a previous diagnostic block are associa-
ted with a higher percentage of positive responses to
the performance of pulsed radiofrequency of DRG in
patients with lumbosacral radicular syndrome (18].
However, these authors did not find that high scores
on the DN4 scale were related to better responses
to pulsed radiofrequency in the DRG. In contrast, Lee
et al. found a negative cost-benefit difference of the
diagnostic blocks performed prior to the pulsed radio-
frequency in the DRG, for this reason the authors
do not recommend them (19). In a retrospective stu-
dy, Kim et al. found that the presence of associated
musculoskeletal pain and a good response to epidural
steroid injections can be considered predictive factors
of satisfactory responses to pulsed radiofrequency of
the DRG (20).

It seems clear that new studies are needed, with a
greater number of cases, to determine aspects related
to the selection of candidate patients for the procedure
to achieve higher percentages of success.

There were no complications in the treated patients
and although the sample is small, it can be inferred that
it is a safe technique, since none of the available studies
reported complications (6-10,16,21).

There is controversy about the duration of radio-
frequency and its relationship with the outcome of
the procedure. In the present study, 4 minutes were
used, but there are other authors who propose lon-
ger sessions (16). Protocols in which the injection
of a mixture of steroids and local anesthetics is
associated with pulsed radiofrequency in the same
procedure have also been described, proposing the
association when steroid injections are effective but
of short duration (21). An increase in the exposure
time up to 8 minutes can be associated with better
rates of success, and a comparative study applying
4 minutes versus 8 minutes is currently being deve-
loped in our service.

One weakness of our study is the absence of a
control group. However, the scientific value and the
ethical aspects of proposing a placebo control group
are discussed (22). Establishing a control group
where the procedure is simulated (Sham group) is
guestioned from the ethical point of view because
the puncture at the level of the conjugation hole
can involve a risk. The formation of a group of the-
se characteristics was proposed by Van Boxem et
al. in Belgium and its implementation was rejected
by an ethics committee, forcing researchers to con-
duct a prospective follow-up study (10). Establishing
a control group with an alternative procedure as a
treatment, such as epidural steroid injections, pre-
sents similar issues, since the selected patients had
previous failure to this alternative.

Another criticism that can be made is the low num-
ber of patients who were finally treated and those who
could be evaluated after three months. In a study con-
ducted by Van Boxem with a similar design, a total
of 60 patients were evaluated, twice as many as tho-
se treated in the present study (10). The fact that
only one third of the patients had a clinically important

effect (greater than 50% improvement) encouraged
us to interrupt the present study and to conduct a
comparative and randomized study to test the effect
of using 8 minutes of pulsed radiofrequency, using as
a control group the standard treatment for 4 minutes,
study currently in progress. The telephone follow-up in
this case was proposed as a mechanism to reduce the
loss of contrals, in particular at 3 months, which was
observed in the present study.

The mechanism of pain relief in the case of pulsed
radiofrequency is still under discussion. In this tech-
nique, the application of heat does not produce neu-
ral injury, but it generates a magnetic field around the
exposed neural structure, producing disruption of the
membranes, interfering with the generation of action
potentials and neuronal ectopic discharges (8). Higuchi
et al. showed that the pulsed radiofrequency applica-
tion of the DRG of mice increases the expression of
the c-Fos gene at that level, a finding similar to that
observed by Van Zundert et al. (23,24]). The clinical
relationship between c-Fos expression and pain relief
has not yet been determined, but it is an indicator that
the technigue acts on nociceptive transmission. Other
proposed mechanisms of pulsed radiofrequency action
in neuropathic and radicular pain models include inter-
ference with the release of pro-inflammatory substan-
ces at the level of disc-radicular conflict, attenuation of
the central sensitization mechanism at the level of the
medullary dorsal horn, and enhancement of the des-
cending mechanisms of analgesia through the release
of noradrenaline and serotonin (25-29).

Finally, in terms of how to evaluate the results, this
is, as far as we know, the first report using the BPI as
a tool to study the analgesic effects of pulsed radiofre-
quency of the DRG. This is a useful tool for this purpo-
se, which contains aspects related to the intensity of
pain and its interference on important aspects of the
active and emational life of patients in a single form,
which is why we consider it a complete way of evaluation
of outcomes. The BPI is used regularly in our service
and we have communicated in a previous publication
the experience in its use to evaluate the results of the
interventional techniques in the treatment of low back
pain (12).

CONCLUSIONS

The application of pulsed radiofrequency on the DRG
in a group of patients with chronic lumbosacral radicu-
lar syndrome, refractory to epidural steroid injections,
resulted in a satisfactory analgesic response in 40% of
cases. These data are lower than those found in other
previously published studies on the subject, although it
should be noted that these patients were refractory to
both interventional and non-interventional treatments.
Therefore, we consider that this is a valid technique
for the treatment of refractory lumbosacral radicular
syndrome and we believe that an increase in the time
of exposure to twice can improve the success rates.

The BPI was presented as a useful and complete tool
for the evaluation of the outcomes. No complications
of the technique were found in the group of patients
studied.
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