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• Prévalence sur la vie 70 - 85%
 
• Prévalence annuelle 30 - 45%
 
• 1ère cause limitation activités < 45 ans 

• Journées d’arrêt de travail: 13%
 
• Évolution chronique 7%
 
• Retour au travail après 6 mois < 50%
 
• 1,5% avec sciatique. 

Lombalgie

Andersson, Lancet 1999 

Global burden of diseases , Lancet 201
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Annulus:

– Partie externe: nocicepteurs et terminaisons nerveuses

Nucleus pulposus 

• 2/3 de surface 
• Supporte 70% de la pression 
• Equilibre avec articulaires postérieures

• Eponge pleine de cytokine 
- PLA2, cytokines IL1, IL6, IL10 et TNF 

alpha 
- Augmentation du taux de TNF dans la 

graisse épidurale si sciatique
- Neurotransmetteurs: substance P, CGRP... `

Kregel et al, Brain abnormalities in chronic low back pain Semin Arthritis Rheum. 2015 
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• Le disque +++
 
• Les articulaires postérieures

 • Les muscles
 
• Les racines nerveuses 

Rhumatologie et Rééducation 

Les douleurs lombaires
En périphérie

• Le disque +++
• Les articulaires postérieures
• Les muscles
• Les racines nerveuses



37% des patients présentant une lombalgie présentent des signes neuropathiques. 

Patients avec douleur neuropathique : 

- niveaux plus élevés d’intensité douloureuse, 
-  Plus  d’anxiété,  plus  de  dépression,  plus  de  trouble  du  sommeil  (plus  fréquent  et  plus 
sévères).
- Retentissement sur fonction et utilisation des ressources de santé plus important. 

Neurologie et Algologie 

Freynhagen et al. PainDETECT: a new screening questionnaire to identify neuropathic components in patients with back pain. Curr Med Res Opin 2006;22:1911-20.



Etude prospective dans 18 centres orthopédiques allemands: 

• Résultats: 717 patients, âge moyen 56 ans; douleur essentiellement lombaire (87%). Intensité douloureuse 
moyenne: 5.0.  

• Présence de signes estimés neuropathiques dans 33,5% des cas: 

- irradiation en dessous du genou (40.0%), 

- signe de Lasègue (18.4%), 

- Rotulien absent (17.3%). 

- Atteinte fonctionnelle importante (réduction médiane 43.3%).  

La douleur neuropathique est une composante importante de la lombalgie. 

Neurologie et Algologie 

Pseudoradicular and radicular low-back pain--a disease continuum rather than different entities? Answers from quantitative sensory testing. Pain 2008, MAR, 135 (1-2): 65-74.  
Freynhagen R, Rolke R, Baron R, Tölle TR, Rutjes AK, Schu S, Treede RD.

. 



Pulsed Radiofrequency: A Review of the Basic Science as Applied to the Pathophysiology of Radicular Pain A Call for Clinical Translation Koen Van 
Boxem, Marc Huntoon, Jan Van Zundert, Jacob Patijn, Maarten van Kleef, and Elbert A. Joosten. RAPM,  Volume 39, Number 2, March-April 2014 

Rôle du DRG dans les douleurs lombaires et radiculaires 



La sensibilisation du ganglion dorsal soit directement 
soit  par  intermédiaire  rameaux  communicants 
favorise: 

• Activation voie ascendante de la douleur 

• Activation retrograde des racine dorsale adjacente 
expliquant  douleur  neuropathie  au  de  la  du 
territoire neurologique souffrant.

Ces mécanismes participent à la sensibilisation central 
lors de lombalgie chronique.  

PRF in the Management of Radicular Pain
The clinical pain-relieving effect of RF may arise from a

number of different mechanisms, 21 including heat generation
and generation of an electric field that may induce changes in
the neuronal cells.20 The effect of PRF might also be caused
by the generation of a strong electromagnetic field around the
electrode tip. During PRF treatment, current is delivered in short
bursts at high voltage, and the generated heat dissipates between
these bursts or “pulses” of treatment. In this way, PRF treatment
allows for application of the same high-voltage, fluctuating elec-
trical fields as used during conventional RF treatment, but without
electrode tip temperatures exceeding the neurodestructive tem-
perature level of 42°C.20

Since the initial reports of PRF 15 years ago,20,22 more
than 120 publications have reported on the use of this modality
for the management of pain, including cervical and lumbar ra-
dicular pain. Unfortunately, most of these reports are of poor
methodologic quality. The use of PRF adjacent to the cervical
DRG was documented in a clinical audit, and an RCT.23,24 Both
of these studies demonstrated pain reduction. In the clinical au-
dit, the mean duration of action was 9.2 months.23 In the RCT,
82% of patients in the active treatment group reported more
than 50% improvement of the global perceived effect at
3 months compared with 33% of patients in the sham group.
Similarly, a 20-point pain reduction was noted in 82% and
25% of active and sham patients, respectively. At 6 months,
the statistical significance between groups was lost, but the need
for pain medication remained significantly reduced in the active
treatment group.24 Several retrospective and prospective clinical
studies on the use of PRF applied adjacent to the lumbar DRG
suggest an effect on pain reduction.25 A recent clinical audit
noted that a single PRF treatment adjacent to a single lumbar
DRG reduced both pain and the need for pain medication for
29.5% of all the patients at 2 months. After 12 months, 13.1%
still reported greater than 50% pain reduction.25

In summary, despite the large number of publications on
the use of PRF, the clinical evidence for the use of PRF for
the management of cervical and lumbosacral radicular pain
remains limited. This is due not only to the lack of large RCTs
but also to an inadequate understanding of underlying pain and
treatment mechanisms. To improve existing treatments for ra-
dicular pain, it is of pivotal importance to understand the mech-
anism of action of PRF. The cellular and molecular changes
induced by PRF and their relationship to the development of
radicular pain should be investigated and may, in turn, lead
to more effective clinical use of PRF in the management of ra-
dicular pain.

CELLULAR AND MOLECULAR CHANGES IN
RADICULAR PAIN

Mechanistically, radicular pain is characterized by spreading
of the afferent nociceptive input (see Radicular Pain: Spreading
of the Nociceptive Afferent Signal section) combined with com-
plex cellular and molecular processes (see Radicular Pain: Cellu-
lar and Molecular Mechanisms section) that initiate and maintain
the increased nociceptive signal input.

Radicular Pain: Spreading of the Nociceptive
Afferent Signal

The spread of radicular pain to adjacent spinal segments
has been demonstrated in human studies.26 Quantitative sensory
testing was performed in patients with lumbar radiculopathy,
using vibrametry and thermal threshold detection. This allowed
study of sensory nerve function in not only the compressed

FIGURE 1. Schematic representation of the electrophysiologic
spreading of the pain signal from a nerve root. Pain originating at
L3 is also spread to L2 and L4 nerve roots and to different levels
of the spinal cord. Illustration: Rogier Trompert, Medical Art,
www.medical-art.eu.
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•Inflammation: AINS, corticoides locaux et généraux, anti-TNF?

•Neuropathie: anti-dépresseurs, anti- épileptiques.

•Fardeau psycho-social: approches psy, TCC...  

•Approche physique, rééducation. 

•Thérapie manuelle. 

Traitements de la lombalgies 
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•Inflammation: AINS, corticoides locaux et généraux, anti-TNF? Efficace dépendant effets secondaire

•Neuropathie: anti-dépresseurs, anti- épileptiques. Pas d’effet dans la lombalgie, peu être sur la neuropathie. 
Association AINS pas de preuve. 

•Fardeau psycho-social: approches psy, TCC... 

•Thérapie manuelle. Légère amélioration de la douleur et de l'incapacité pour la lombalgie aiguë Aucun effet 
pour la lombalgie chronique 
 

•Approche physique, rééducation. L'exercice est plus efficace pour diminuer la douleur et l'incapacité liées à la 
lombalgie que les traitements de contrôle ou la consultation d'un médecin. Importance de l’éducation plutôt 
que la rééducation. 

Traitements de la lombalgies 



Lombalgie 

Principes thérapeutiques

Traitement pharmacologique 

Choisissez un traitement selon la réponse aux traite- 
ments : 

• Analgésiques non narcotiques (acétaminophène, AINS). 

• Myorelaxants (cyclobenzaprine). 

• Analgésiques opiacés (si aucune réponse aux autres 
agents, traitement d’une durée limitée).  

Interventions non pharmacologiques 

 
i. Education thérapeutique 

ii. Physiothérapie : Kinesithérapie fasciatherapie, 
osteopathie, reprise activité physique, autorééducation.

Traitement pharmacologique  (réévaluation thérapeutiques)

Choisissez un traitement selon la réponse aux traite- ments : 

• Analgésiques non narcotiques (acétaminophène, AINS). 

Interventions non pharmacologiques 

 
i. Education thérapeutique 

Traitement pharmacologique  (réévaluation thérapeutiques)

Choisissez un traitement selon la réponse aux traite- ments : 

• Analgésiques non narcotiques (acétaminophène, AINS). 

Interventions non pharmacologiques 

 
i. Education thérapeutique 

4 semaines

4 semaines
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Lombalgie 

Traitement pharmacologique 

• Revoir la medication

• Intervention chirurgicale (discale)

• Infiltration intradiscale ou facettaire, DRG

• Radiofrequence 

• Stimulation médullaire 

Interventions non pharmacologiques 

 
i. Education thérapeutique 

ii. Physiothérapie : Kinesithérapie fasciatherapie, 
osteopathie, reprise activité physique, autorééducation

iii Psychotherapie: TCC

Iiii Programme autogestion de la douleur chronique

4 semaines

4 semaines
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Traitements de la lombalgies 

Rhizolyse des facettes articulaires 



Traitements de la lombalgies 

Infiltration et radiofréquence du disque 
intervertébrale 



Traitements de la lombalgies 

Chirurgie du disque intervertébrale 



Traitements de la lombalgies 

Stimulation du ganglion dorsale par 
radiofréquence 



Diminution de l’activité microgliale 
impliqué dans le processus 
douloureux chroniques 

Au cours de l’application d’un PRF  
Diminution expression Iba1, 
CD56, CD3,  

Mécanismes d’action de la stimulation du DRG 
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Pulsed Radiofrequency Mechanisms of Action

though there is no current evidence of PRF modulating 
IFN-α and IFN-β, it does appear to affect IRF8 activity. 
PRF on the DRG in SNI-rats attenuated IFR8 levels and 
improved mechanical allodynia, which is a commonly 
reported outcome of IRF8 hyperactivity (38-40). 

Tumor necrosis factor alpha (TNFα) is a cytokine 
widely distributed across the CNS and PNS. TNFα is up-
regulated states of increased inflammation, including 
sepsis and nervous injury, and is responsible for trig-
gering caspases, which leads to apoptosis of neuronal 
cells resulting in increased neuropathic pain (41). Levels 
of TNFα is significantly upregulated in both DRG and 
sciatic nerve of CCI models. Treatment of these models 
with PRF not only alleviated mechanical allodynia and 
thermal hyperalgesia, but also decreased TNFα levels in 
both DRG and sciatic nerve (42,43). Evidence suggests 
that part of PRF’s mechanism of action is by downregu-
lating key inflammatory cytokines including TNFα.

Aside from inflammatory cytokines, insulin-like 

growth factor 2 (IGF-2) has also been correlated with 
neuropathic pain. IGF-2 is an imprinted gene respon-
sible for cellular proliferation, growth, and survival. In 
neurons, it has been reported to trigger inflammatory 
pathways via ERK1/2 pathways (43). SNI-models had el-
evated levels of IGF-2 compared to control. Treatment 
of PRF reversed aberrant IGF-2 expression to relieve 
neuropathic pain. Interestingly, PRF has also shown to 
inhibit ERK1/2 activation following SNI in this pathway, 
resulting in greater reduction in allodynia in treatment 
groups compared to controls (43). 

Intracellular Proteins
Beta catenin (β-catenin) is an intracellular protein 

that plays a key role in the canonical/non-canonical 
WNT signalling pathway, which leads to the down-
stream transcription of inflammatory cytokines IL-18, 
TNFα, and glutamate receptors in the spinal cord (44). 
In CCI models, β-catenin levels were elevated, identi-

Fig. 2. Pulsed radiofrequency mechanism of  action in glial cells.

Pulsed Radiofrequency in Interventional Pain Management: Cellular and Molecular Mechanisms of Action – An Update and Review . Jordan Sam, Michael Catapano, 
Sachin Sahni, Frederick Ma, Alaa Abd-Elsayed, and Ognjen Visnjevac. Pain Physician 2021; 24:525-532  



L'inflammation pathologique est 
bien documentée comme cause 
de douleur neuropathique. 

Il a été rapporté que l'interleukine 
6 (IL-6) et l'interleukine 17 (IL-17) 
étaient corrélées ou inversement 
corrélées, respectivement, avec 
la douleur neuropathique. 

La PRFmodule l’expression des 
gene de l’inflammation:  

• Diminution expression IL-6, 
• Augmentation expression IL-17  
• Diminution expression d'IFN-γ

www.painphysicianjournal.com  529
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A Prospective Study of Dorsal Root Ganglion Stimulation for Non-Operated Discogenic Low Back Pain  
Jan Willem Kallewaard; Caro Edelbroek, MANP; Michel Terheggen; Adil Raza ; Jose W. Geurts. Neuromodulation 2020 Feb;23(2):196-202  

DRG dans les lombalgies chroniques

H. K. Tsou et al.
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nerve in question. The needle was advanced deeper into 
the intervertebral foramen until the patient felt a tingling 
sensation (Fig. 1A and B). Then 2-Hz pulsed radiofre-
quency waves were applied for 120 seconds at 45 V while 
making sure that the electrode tip temperature did not 
exceed 42°C. The DRG near the intervertebral foramen 
of the L-2, L-3, L-4, L-5, or S-1 root was targeted. The 
decision about which level of the spine to stimulate was 
based on lumbar MR imaging evidence of nerve com-
pression from a bulging disc as well as on the sensory 
dermatome. Motor function testing is usually not neces-
sary with pulsed radiofrequency because there is no risk 
of motor root damage.

The patients were followed up from 1 week to 3 years 
after treatment. At follow-up visits their neurological sta-
tus was evaluated and the VAS score was recorded. The 
therapeutic results were classified as symptom free (100% 

improvement), better (≥ 50% improvement), slightly bet-
ter (< 50% improvement), unchanged, and aggravated.

Statistical Analysis

The data were analyzed by using paired t-tests to 
evaluate the therapeutic effectiveness of the pulsed radio-
frequency treatments.

Results
Patient Characteristics

The therapeutic results of pulsed radiofrequency ap-
plied to the L-2 DRG for chronic low-back pain and to 
the L3–S1 DRG for lower-limb pain were evaluated. The 
patients were divided into 2 groups. Group A consisted 
of patients who had chronic low-back pain without lower-

TABLE 1: Summary of features in 127 patients with chronic low-back pain* 

Group A Group B

Variable Overall Population Low-Back Pain Low-Back Pain Lower-Limb Pain 
no. of patients 127 49 78 78
mean age ± SD (yrs) 62.94 ± 12.39 61.43 ± 12.80 63.88 ± 14.00 63.88 ± 14.00

men (range) 59 (25–85) 26 (35–85) 33 (25–83) 33 (25–83)
women (range) 68 (36–88) 23 (37–80) 45 (36–88) 45 (36–88)

disease classification
lumbar HIVD 103 38 65 65
failed back surgery syndrome 24 11 13 13

treatment side
bilat L-2 37 37 0 0
rt 49 7 42 42
lt 41 5 36 36

no. of involved levels
1 49 49 0 0
2 26 0 26 26
3 34 0 34 34
4 16 0 16 16
5 2 0 2 2

treatment level
L-2 49 78 78
L-3 14 14
L-4 33 33
L-5 72 72
S-1 21 21

mean VAS score ± SD  64.49 ± 16.46 64.74 ± 16.88 65.51 ± 16.01

* HIVD = herniated intervertebral disc.



Plus de 50% des patients avec 
lombalgie ou lombosciatalgie 
présentent une diminution de 50% 
des EVA à 1 mois, 1 ans et 3 ans.

H. K. Tsou et al.
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A patients after only L-2 DRG pulsed radiofrequency are 
presented in Table 2. Twenty-five (51.02%) of 49 patients 
had initial improvement of ≥ 50% at the 1st week of fol-
low-up, and 27 (55.1%) of  49 patients had initial improve-
ment ≥ 50% at 3-month follow-up. At 1-year follow-up 20 
(44.44%) of 45 patients had pain relief of ≥ 50%. These 
data are graphically represented in Fig. 2. An analysis 
of patients with pain relief ≥ 50% for at least 1 month 

showed that the greatest pain relief was seen at 3 months 
after treatment (Fig. 3). No obvious complications were 
noted in these patients.

Group B (L-2)
The results of treatment for low-back pain in Group 

B patients after L-2 DRG pulsed radiofrequency stimula-
tion are presented in Table 2. Thirty-four (43.59%) of 78 
patients had initial improvement ≥ 50% at the 1st week of 
follow-up, and 37 (47.44%) of 78 patients had initial im-
provement ≥ 50% at 3-month follow-up. At 1-year follow-
up, 34 (45.95%) of 74 patients had a pain relief effect ≥ 
50%. The results of pain relief treatment are graphically 

FIG. 2. Bar graphs illustrating the results of pulsed radiofrequency 
treatment over time in patients with low-back pain in Group A (a), low-
back pain with lower-limb pain in Group B (b), and low-back pain without 
lower-limb pain in Group B (c).

FIG. 3. Line graphs depicting VAS pain scale scores over time in 
patients in whom pain was improved by ≥ 50% for at least 1 month:  low-
back pain in Group A (a), low-back pain with lower-limb pain in Group 
B (b), and low-back pain without lower-limb pain in Group B (c). RF = 
radiofrequency.

A Prospective Study of Dorsal Root Ganglion Stimulation for Non-Operated Discogenic Low Back Pain  
Jan Willem Kallewaard; Caro Edelbroek, MANP; Michel Terheggen; Adil Raza ; Jose W. Geurts. Neuromodulation 2020 Feb;23(2):196-202  

DRG dans les lombalgies chroniques



Amelioration de la symptomatologie: 
50% des patient a 1 mois 
40% patient a 3 ans 
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PRF du DRG L2 bilateral.  

Diminution EVA pendant 12 mois  

joint involvement, endplate degeneration, spinal stenosis, or spon-
dylolisthesis) were ruled out by imaging, diagnostic blocks, and/or
physical examination. The study protocol was approved by the local
ethics committees and all subjects gave their written informed con-
sent before any study activities.
Each subject underwent a trial of DRG stimulation of approxi-

mately 14 days with an external stimulator. Bilateral L2 leads were
placed under fluoroscopic guidance, and optimal pain/paresthesia
overlap was confirmed intraoperatively. The trial was considered
successful if pain relief of 50% or more was reported. If this was
achieved, trial devices were converted to fully-implanted systems.
Postimplantation wound care and device programming pro-
ceeded according to standard practice.
Subjects completed ratings of pain (standard 11-point numeric

pain rating scale [NPRS; (38)] at preimplant baseline, at the end of
the trial phase, and at two weeks, three months, six months, and
tweleve months after permanent implantation. Quality of life (EQ-
5D; (39)) and disability (ODI; (40)) were assessed at baseline and all
follow-up time points for permanently-implanted subjects. Assess-
ments of mood (Profile of Mood States [POMS; (41)]) were com-
pleted at baseline and after six and twelve months of treatment
for permanently-implanted subjects. Additionally, subjects reported
their satisfaction with the pain relief achieved and the overall ther-
apy on 0–11 rating scales at all follow-ups after permanent implan-
tation. Complications were recorded throughout the study.
Data were normally distributed. For all assessments, a repeated

measures analysis of variance (RMANOVA) followed by Tukey’s
post-hoc testing was completed in SAS version 9.4 accepting sta-
tistical significance at p = < 0.05. Unless otherwise stated, data
are presented as means, standard deviations (SD), and percent-
ages for subjects who received permanent implants.

RESULTS

Twenty participants were screened and enrolled for DRG trial
stimulation (see Table 2 for baseline characteristics). The trial was
not completed in two patients; this was due to extensive epidural
adhesions and inability to place the lead in one patient, and the
emergence of an exclusionary condition in the other patient. Three
patients had limited pain (<50%) relief during the trial. Fifteen
patients (75%) received permanent implants; in all patients bilateral
leads were placed at L2. During intraoperative testing, subjects
reported excellent paresthesia coverage of their painful low back
regions, without substantial paresthesias in non-painful regions.
This patient report, as well as intraoperative motor recruitment of

the multifidus muscle at increased stimulation amplitudes, con-
firmed optimal lead placement. During the trial period, patients
received DRG stimulation at sub-threshold amplitudes that did not
create any paresthesias.
All permanently-implanted patients were back-surgery naïve,

except for one patient who had had a discectomy outside of the
level treated with DRG stimulation more than 20 years earlier. All
subjects completed the six-month follow-up visit. Fourteen sub-
jects completed the 12-month follow-up, after one withdrawal
due to lack of efficacy (Fig. 1).
Treatment with DRG stimulation reduced NPRS scores for the low

back from 7.20 ! 1.3 to 2.37 ! 2.2 at the end of the trial (67.1%
reduction from baseline), to 1.53 ! 1.5 after two weeks (78.7%
reduction), to 2.53 ! 2.6 after three months (64.8% reduction), to
2.60 ! 2.6 after six months (63.4% reduction), and to 2.29 ! 2.1
after 12 months (68.3% reduction). Compared to baseline, signifi-
cant pain reduction was achieved at all follow-ups F5,72 = 18.06,
p < 0.001; see Fig. 2. The average pain relief at 12 months was
70.3%, with 71.4% (10 of 14) of subjects reporting better than
50% pain relief and 35.7% (5 of 14) subjects reporting complete
(100%) pain relief.

3

Table 2. Baseline characteristics.

Baseline Characteristics Results

Age, years 47.5 ! 13.4
Gender (N/%)
Males 7 (35%)
Females 13 (65%)

Body mass index (BMI) 26.2 ! 4.7
Level of painful disc (N/%)
L3–L4 1 (4.6%)
L4–L5 9 (40.9%)
L5–S1 12 (54.6%)

Duration of discogenic LPB, years 8.5 ! 1.4

Figure 1. Flowchart showing subject disposition during the study.

Figure 2. Mean LBP scores over time: NPRS ratings of pain in the low back
were significantly reduced from baseline levels during the 12 months of DRG
stimulation. Markers represent means ! SD; * indicates a statistically signifi-
cant (p < 0.05) difference from baseline.
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Quality of life (EQ-5D index) ratings improved with DRG stimu-
lation treatment. At baseline, the average score was 0.61 ! 0.12.
This increased to 0.84 ! 0.13 after two weeks, 0.79 ! 0.18 after
three months, 0.82 ! 0.15 after six months, and 0.84 ! 0.13 after
12 months. Compared to baseline, significant pain reduction was
achieved at all follow-ups F4,55 = 8.81, p < 0.001; see Fig. 3.
Disability (ODI) decreased from 42.09 ! 12.9 at baseline to

21.54 ! 16.4 after six months of treatment and to 20.1 ! 16.6
after twelve months. Reductions from baseline were statistically
significant F2,27 = 11.72, p < 0.001; see Fig. 4. Disability for individ-
ual subjects ranged from modest to large at baseline. After
12 months of treatment, six of the twelve subjects improved from
moderate or severe disability to minimal disability (Fig. 5). Mood
(POMS), likewise, improved with treatment, from 16.40 ! 18.8 at
baseline to 0.47 ! 10.8 at six months and 1.0 ! 11.7 at 12 months;
at both follow-ups scores were significantly reduced relative to
baseline F2,27 = 6.61, p < 0.0046 (Fig. 6). Subjects’ satisfaction with
pain relief and the overall therapy was high, exceeding seven of a
possible ten at each follow-up through 12 months (Fig. 7).
During the temporary trial, three adverse events (AEs) were

reported in three subjects: lead migration, changes in sensation
related to stimulation, and disconnection of the external trial stim-
ulator. All issues were resolved during routine placement of the
permanent systems. After permanent implantation, ten AEs were
reported in nine subjects. Four subjects had lead migration of

which three resolved after surgical revision; a fourth subject was,
by patient’s choice, explanted and withdrawn from the study.
Three subjects reported a temporary return of their original pain
level. This was found to be due to increased lead impedance and
this was resolved through lead revisions (two subjects) or turning
off the affected lead (one subject). Three subjects experienced
pain at the subcutaneous neurostimulator pocket. In all cases, the
event resolved after surgical revision. There were no serious AEs.
With a single exception, all subjects who experienced an AE went
on to complete the study. The average pain relief at 12 months
among subjects who experienced an AE was 58.4%.

DISCUSSION

Bilateral DRG stimulation at L2 seems to be an effective treat-
ment for selected patients with chronic lumbar discogenic pain.
Of the 18 subjects who completed the trial, 15 (83%) had more
than 50% pain relief. Of the permanently-implanted subjects,
14 (93%) completed the study. Eleven subjects (66.7%) had ≥50%
pain relief. Consistent positive treatment trends were observed in
measures of mood and quality of life, and patients were very sat-
isfied with treatment. Meaningful improvements in function were
reported by all subjects: at baseline, all disability ratings were in
the “moderate,” “severe,” or “crippled” categories; after 12 months
of treatment, half of the subjects’ ratings reflected “minimal”
disability.
Overall, the rate of complications was higher in this cohort than

is typically reported in studies of DRG stimulation. There were four
lead migrations among the permanent implants. This may have
been due to the considerable improvements in function that this
patient group experienced; their increased physical activity could
have complicated the settling-in of the implanted systems. This
potential increase in physical activity and the impact of this on
lead migration should be further explored in future research. In
addition, there were three cases of increased lead impedance and
three cases of pocket pain among the permanent implants.
Because these issues could not be resolved with reprogramming,
it was determined that these were hardware faults, and all were
resolved by replacement. All adverse events were readily resolved
with appropriate treatment and all subjects had good pain relief
outcomes after replacement and were satisfied with the therapy.
SCS can be successful in patients with LBP (27,42–44). To our

knowledge, though, only a single report focuses specifically on
discogenic LBP in a patient group that had not previously under-
gone back surgery. In 2012, a cohort of nine such subjects were
followed for 12 months of treatment with conventional SCS; base-
line pain of 7.8 ! 0.5 decreased to 2.9 ! 0.5 (45). Those findings
are very similar to those in this report, albeit gathered in another
small sample. There are more recent reports of high-frequency
SCS in non-operated patients (with good outcomes; (25,46,47)).
However, because the majority of subjects in those reports exhib-
ited disc degeneration, Modic changes, spinal stenosis, and other
relevant baseline characteristics that were exclusionary in the cur-
rent report, it is not possible to directly compare the findings.
Lumbar discs are innervated by sinuvertebral nerves, which flow
through the rami communicantes nerves (segmental) and have
connections with the sympathetic trunks (non-segmental) (33,34).
Specifically, the L2 spinal nerve root, and its collateral, the caudal-
most white ramus communicans nerve, is the primary afferent
for converging pain signals from lower lumbar discs that project
rostrally through the sympathetic trunk (35,36). A study showed
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Figure 3. Mean quality of life scores over time: DRG stimulation was associ-
ated with improvements in quality of life, as significant improvements in EQ-5D
index scores were observed. Markers represent means ! SD; * indicates a statis-
tically significant (p < 0.05) difference from baseline.

Figure 4. Mean disability scores in time: ODI scores indicated that subjects’
disability improved during the 12-month study. Markers represent means !
SD; * indicates a statistically significant (p < 0.05) difference from baseline.
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Moins d’invalidité  
that lidocaine injections at the L2 nerve root relieved low back pain
in patients with discogenic LBP (35). DRG stimulation at L2 may
achieve bimodal targeting of both segmental and non-segmental
neuropathic disc sensory afferents that is not otherwise accessible
with traditional SCS.
A limitation of this study is its small sample size. However,

despite persistent pain refractory to treatment (pain duration of
8.5 [! 1.4] years), improvements were shown in pain intensity,
function, and quality of life. This is an indication that this treat-
ment could be effective for this patient population.
Neuromodulation has traditionally been regarded as an inter-

vention of last resort and is generally employed only after failed
conventional treatments and invasive interventions, such as sur-
gery, although SCS has been recognized as preferable to repeated
surgeries (48). At present, in most countries, neuromodulation for
LBP and leg pain is only reimbursed in patients with previous back

surgery that failed to improve the pain (FBSS). However, dissenting
opinions argue that early implementation of neuromodulation,
before surgery, may interrupt the pathological neuroplasticity
that is hypothesized to be the origin of chronic pain refractory to
treatment (49–51). Another benefit of early neuromodulation may
be in prevention or reversal of disability, which can become self-
reinforcing when persisting more than extended periods of time
(52,53). In this report, findings of improvements in pain, function,
and associated endpoints were made in subjects who were not
responsive to conservative management including physiotherapy,
medication, and minimally invasive pain treatments but had not
previously undergone back surgery. This supports the notion that
it might be valuable to initiate DRG stimulation earlier in the neu-
ropathic pain trajectory. The next step should be a large-scale trial
combining clinical and cost-effectiveness outcomes in order to
shed light on the intervention’s appropriate place in the pain treat-
ment algorithm (54).

5

Figure 5. Disability; the 14 subjects are presented individually, with ODI ratings at baseline on the left and after 12 months of treatment on the right. At baseline,
all subjects’ disability ratings indicated moderate or worse disability; after 12 months, seven subjects (50%) reported having minimal disability.

Figure 6. Mean mood scores: reductions in POMS scores throughout treat-
ment showed that treatment was associated with improvements in mood.
Markers represent means ! SD; * indicates a statistically significant (p < 0.05)
difference from baseline.

Figure 7. Mean patient satisfaction scores: subjects were consistently satis-
fied with their pain relief and with DRG stimulation therapy throughout the
study.
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aconcomitant increase in daily activities of at least 25 % and a dropin 
analgesic intake of at least 25 %. Secondary outcome measures were the 
same aforementioned parameters measured at 2 and 3 years follow up. 

10. Statistical analysis 

Using a specially designed sheet on Microsoft Excel, data was 
entered, thoroughly revised and was transferred to SPSS version 17 
format and the following statistics were performed: 

10.1. Descriptive statistics 

Mean and standard deviation were calculated. 

10.2. Comparative statistics 

To compare the significance of pain reduction between the treatment 
groups as well as between the treatment and control groups, odds ratios 
(OR) with 95 % confidence interval (CI) were calculated with a logistic 
regression model. The Student’s t test, Chi-Square, Fisher exact test, 
Wilcoxon rank sum test, ANOVA test and a linear regression model were 
used to compare the results between different groups and Bonferroni 
correction was used whenever required. A 5% alpha error and 80 % beta 
error were adopted. P significance was measured at 0.05. Approval by 
the ethical committee in the Faculty of Medicine, Alexandria University 
was taken for this research. 

11. Results 

98 (65.3 %) patients were females, a significantly higher proportion 
than males. The overall range of patients ’age was 18–75 years with a 
mean of 56.7, 57.3 and 56.9 years for the PRF treatmentof the DRG 
group, medial branch denervation group and the control group respec-
tively without significant difference between groups. Most patients were 
in the age category of 45 to less than 60 years with no recorded signif-
icant difference between groups in each age category (p < 0.05). No 
significant intergroup difference existed as regards to sex or age 
(Table 1). The mean body mass index (BMI) was 31.1, 30.7 and 31.8 for 
the PRF treatment group, the medial branch denervation group and the 
control group respectively with no significant intergroup difference 
(Table 3). No significant difference was found between the three groups 
before starting treatment as regards to the results of Zung Self Rating 
Depression Scale, occupational role questionnaire, VAS scores, Oswestry 
disability index (version 1.0) and analgesics intake using the WHO an-
algesics intake score (p < 0.05). Eight patients in the control group did 
not show any improvement in their VAS score at any time point after the 
sham procedure and although they were offered in the recruitment 
phase of the study to have RF procedure in case no improvement 
occurred in case they were randomly allocated to the control group, they 
all declined submission to further interventions. However, they were 
still used in the subsequent statistical analysis. By 3 months’ post pro-
cedure, improvement in VAS score of the back was 8.3 +/- 1, 5.2 +/- 
1and5.1 +/- 1.3 in the PRF treatment group, the medial branch dener-
vation group and the control group respectively, all of which were 
significantly better than pretreatment levelswith a significantly better 
improvement in the PRF treatment of the DRG group as compared to the 
other two groups (Table 1). At 6 months’ follow-up, a significant 
improvement in VAS score was still recorded in the PRF treatment of the 
DRG as well as in the medial branch denervation groups at 8.1 +/- 1.2 
and 5 +/- 1.1 respectively whereas the control group had an insignifi-
cant VAS score improvement at 2.1 +/- 0.4 (Table 1), still with a 
significantly better improvement in the PRF treatment group compared 
to the medial branch denervation group. By the end of 1-year follow-up, 
significant improvement was still achieved in the treatment groups 
compared to the pretreatment levels with a significant difference in 
favor of the PRF treatment group, with significant loss of the improve-
ment recorded earlier in the control group. The PRF treatment group 
showed a slight statistically-insignificant drop of the VAS score 
improvement to 7.9 +/- 1, the medial branch denervation group still had 
a statistically-significant improvement of the VAS score of 4.8+/- 1, 

Table 3 
The distribution of BMI for patients at the beginning of the study. Most of the 
patients had BMI ranging from 30 to 31.9. No statistically-significant difference 
was recorded between the 3 groups in all the ranges of the BMI (p < 0.05). BMI: 
body mass index, PRF: pulsed radiofrequency, DRG: dorsal root ganglion, RF: 
radiofrequency.  

BMI PRF treatment of 
the DRG 

RF coagulation of the 
medial dorsal nerve 

Control P 
value 

<18.5 2 4 2 0.071 
18.5–24.9 1 3 2 0.62 
25–29.9 5 2 3 0.086 
30- 31.9 41 40 43 0.74 
32 or 

greater 
1 1 Nil 0.082  

Fig. 8. Chart depiction of the mean reduction in Visual Analogue Scale (VAS) score of the back from post-procedural measurements recorded in different groups 
through different time frames. The PRF treatment of the DRG group was the best treating modality in all recordings. In addition, it was the sole reported significant 
mode of treatment starting from 2 years after the procedure. PRF: pulsed radiofrequency, DRG: dorsal root ganglion. 
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(!0.46 to !0.1) at 2 weeks and 1, 2, 3, and 6 months,
respectively (Table 3). Functional improvement was
seen in both groups, with a statistically significant
reduction in ODI scores (%) in all intervals. In the LA
group, reductions in ODI scores of 74.95%, 65.31%,
50.95%, 38.47%, and 27.95% were observed from
baseline at 2 weeks and 1, 2, 3, and 6 months, respec-
tively. In the LPRF group, patients showed 91.26%,
87.34%, 81.2%, 71.11%, and 55.87% reductions in
ODI scores from baseline in the respective intervals
(Figures 8 and 9). Patients with minimal disability (ODI
score ≤ 20%)34,35 were seen in 100% of patients in the
LPRF group at up to 2 months compared to 68%, 32%,

and 8% of patients at 2 weeks and 1 and 2 months,
respectively, in the LA group, with statistical signifi-
cance at 2 months having a 95% confidence interval of
proportions of !0.92 (!0.97 to !0.87) and a P value of
0.019 (see Table 3).

In this study, we observed satisfactory reduction of
pain (≥50% decrease in VAS scores) in 100% of patients
at 1 month and in 96% at up to 2 months in those
receiving a combination of TFLA and PRF of the DRG
compared to those receiving TFLA alone, among whom
only 56% and 20% had a similar reduction in pain at 1
and 2 months, respectively. Twenty-eight percent of
patients in the LPRF group had a ≥50% reduction in

Figure 5. Consolidated Standards of Reporting Trials (CONSORT) flow chart.
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allows delivery of a high concentration of drug precisely
to the ventral aspect of the lumbar nerve root sheath,
resulting in more effective pain relief compared to the IL
technique.39–42 Similar results were seen in patients with

chronic lumbar disc herniation treated with a combina-
tion of TF epidural steroids and LA compared to TFLA
alone.9 This study of 120 patients illustrated a lack of
superiority of steroids compared to LA given via the TF
route at 2 years’ follow-up.

Figure 6. Change in VAS scores (0 to 100) at intervals of 2 weeks and 1, 2, 3, and 6 months in the local anesthetic (LA) and lumbar pulsed
radiofrequency (LPRF) groups. SD, standard deviation.

Figure 7. Percentage of patients showing ≥50% reduction in VAS scores at different time intervals in the local anesthetic (LA) and
lumbar pulsed radiofrequency (LPRF) groups.
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RF of the DRG is one of the most widely used
modalities for management of LBP not responding to
conventional treatment due to ease of application, low
cost, and a low complication rate. CRF was reported to
cause burning pain in 60% and hyposensitivity in

associated dermatomes in 35% of treated patients,
which disappeared spontaneously after 6 weeks.13 CRF
has also been reported to cause infection, bleeding, nerve
damage, and post-denervation neuritis.43 Many investi-
gators have found utility in PRF of the DRG in the

Table 3. Distribution of patients showing ≥50% reduction in VAS (0 to100) and ≤20% ODI score at different time-
intervals in LA and LPRF group

Groups 2 weeksn (%) 1 monthn (%) 2 monthsn (%) 3 monthsn (%) 6 monthsn (%)

Reduction in VAS score of ≥50%
LA 23 (92%) 14 (56%) 5 (20%) 0 (0%) 0 (0%)
LPRF 25 (100%) 25 (100%) 24 (96%) 18 (72%) 7 (28%)
95% CI of proportions !0.08 (!0.13 to !0.03) !0.44 (!0.54 to !0.34) !0.76 (!0.85 to !0.67) !0.72 (!0.81 to !0.63) !0.28 (!0.37 to !0.19)
P value 0.85 0.59 0.28 0.312 0.705

ODI score ≤20%
LA 17 (68%) 8 (32%) 2 (8%) 0 (0%) 0 (0%)
LPRF 25 (100%) 25 (100%) 25 (100%) 18 (72%) 2 (8%)
95% CI of proportions !0.32 (!0.41 to !0.23) !0.68 (!0.77 to !0.59) !0.92 (!0.97 to !0.87) !0.72 (!0.81 to !0.63) !0.08 (!0.13 to !0.03)
P value 0.664 0.34 0.019* 0.312 0.85

CI, confidence interval; LA, local anesthetic; LPRF, lumbar pulsed radiofrequency; ODI, Oswestry Disability Index; SD, standard deviation.
*Significant difference (P < 0.05).

Figure 8. Change in Oswestry Disability Index (ODI) scores (%) at intervals of 2 weeks and 1, 2, 3, and 6 months in the local anesthetic
(LA) and lumbar pulsed radiofrequency (LPRF) groups.
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management of LRP associated with insignificant neu-
rological complications.44 However, its use has been
questioned because of lack of sufficient evidence, since
only observational studies have reported efficacy of PRF
in LRP.45–48

Four retrospective observational studies have
reported satisfactory improvement in pain in patients
receiving PRF.26,29 Most of these studies utilized the
numeric rating scale (NRS) and global perceived effect
(GPE) as outcomes of pain relief and quality of life
improvements, whereas we used the VAS and ODI,
respectively. In 3 of the 4 studies, PRF was used for
120 seconds, whereas in 1 study43 PRF was adminis-
tered for 180 seconds, and LA was given before apply-
ing PRF to reduce impedance in most of the studies,
which corroborated our methodology.

PRF was found to be efficacious in 5 prospective
observational studies.19,30,49–51 In 1 study,19 PRF was
administered by a multifunctional electrode for 240 sec-
onds, with significant pain reduction (≥2 points and/or
>30% decrease in NRS score) in 52.9% and 50% of
patients with LRP with neuropathy. In our study, PRF
was applied for 180 seconds, and it was found that
100% and 28% of patients had satisfactory pain relief
(≥50% decrease in VAS scores) at 1 and 6 months,
respectively. In another study,49 outcomes were strati-
fied as a good result (≥50% decrease in VAS score), a
moderate result (30% to 50% decrease in VAS score),
and no effect (<30% decrease in VAS score). Similar

stratification was done in our study while interpreting
the results of the procedure.

Only a few randomized controlled trials are known
that compared PRF as a treatment with other modalities
in chronic LRP.27,31–33,52 In one randomized controlled
trial,27 70% of patients with LRP receiving PRF
reported a significant reduction in pain (≥2 points and/
or ≥30% decrease in VAS score) at 2 months, whereas a
significant reduction in pain was found in 82% of
patients receiving a combination of PRF and CRF at the
same time interval. A higher rate of successful treatment
results (≥50% or a 4-point reduction in NRS score with
a decrease in GPE) was demonstrated in 48.4% and
38.7% of patients with chronic LRP who received PRF
of the DRG with transforaminal epidural steroid injec-
tion (TFESI) compared to 19.4% and 9.7% of patients
receiving TFESI alone at 2 and 3 months, respectively.31

In this study, all enrolled patients had undergone TFESI
before randomization, and only responders were
included. Thus, the efficacy of PRF as a first-line
treatment for LRP could not be established; instead it
was observed to be a useful adjuvant to TFESI in chronic
LRP with spinal stenosis. In our study, we considered
the ODI in addition to the VAS as appropriate outcome
measures to assess improvement in overall physical and
emotional functional disability. We avoided the use of
steroid injections so that PRF of the DRG could be
considered an effective first-line treatment in chronic
LRP, without the side effects of steroids.

Figure 9. Percentage reductions in Oswestry Disability Index (ODI) scores in the local anesthetic (LA) and lumbar pulsed radiofrequency
(LPRF) groups at different time intervals.
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Le DRG est une nouvelle cible dans la lombalgie chronique 

La PRF du  DRG semble efficace sur les lombalgies et lomboradiculalgie.  
Reduction 50% des niveaux de douleur.  
Durée estimé est de l’ordre 2-3 ans. 

Pourtant  
Peu étude 
Effectif faible 

PRF du DRG semble être une thérapeutique interessante qui nécessite plus 
d’études randomisé avec effectif plus important 
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Principes thérapeutiques

Traitement pharmacologique 

Choisissez un traitement selon la réponse aux traite- ments : 

• Analgésiques non narcotiques (acétaminophène, AINS). 

• Myorelaxants (cyclobenzaprine). 

• Analgésiques opiacés (si aucune réponse aux autres agents, traitement d’une durée 
limitée).  

Interventions non pharmacologiques 

i. Education thérapeutique 

ii. Physiothérapie : Kinesithérapie fasciatherapie, osteopathie, 
reprise activité physique, autorééducation.

iii Psychotherapie, reprise activité professionnel
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