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ÖZET

AMAÇ: Bu çalışmada, cerrahi dışı tedavi uygulanan ekstrüde 
veya sekestre lomber disk hernisi bulunan hastalarda, dorsal 
kök ganglionuna (DRG) uygulanan darbeli radyofrekans (PRF), 
steroid enjeksiyonu ve her ikisinin kombinasyonunun klinik 
etkinliğini karşılaştırmak ve Oswestry Yetersizlik İndeksi (ODI) 
skorları üzerindeki fonksiyonel sonuçlarını değerlendirmek 
amaçlandı. 

GEREÇ VE YÖNTEM: 2020–2024 yılları arasında cerrahiye aday 
olmayan ve konservatif tedaviye yönlendirilen toplam 90 lom-
ber disk hernili hasta çalışmaya dahil edildi. Hastalar aldıkları te-
daviye göre üç gruba ayrıldı: yalnızca DRG-PRF (Grup 1), yalnız-
ca steroid + lokal anestezik enjeksiyonu (Grup 2) ve PRF sonrası 
steroid enjeksiyonu ile kombine tedavi (Grup 3). ODI skorları 
tedavi öncesinde, 1. ayda ve 6. ayda kaydedildi. Veriler SPSS ya-
zılımı ile analiz edildi, p<0.05 anlamlı kabul edildi.

BULGULAR: Başlangıçta ODI skorları tüm gruplar arasında ben-
zerdi (p=0.417). Birinci ayda tüm gruplarda anlamlı iyileşme 
gözlendi (p<0.001). Altıncı ayda ise steroid grubunda etkinin 
azaldığı görüldü (p=0.063), PRF ve özellikle PRF+steroid grup-
larında ise anlamlı iyileşmenin devam ettiği saptandı (sırasıyla 
p=0.002 ve p=0.004). Her iki takip döneminde de en düşük ODI 
skorları kombine tedavi grubunda izlendi (p<0.001). Alt grup 
analizinde, iki seviyeli hernisi olan hastaların tek seviyeli hernisi 
olanlara kıyasla daha az iyileştiği görüldü (p=0.041).

SONUÇ: DRG-PRF, steroid ve kombine uygulamalar, lomber 
disk hernili hastalarda kısa dönem semptomatik iyileşme sağlar. 
Ancak kombine tedavi, orta dönemde etkinliğini sürdürerek en 
düşük ODI skorlarını sunmuştur. Bu bulgular, cerrahi dışı tedavi 
düşünülen hastalarda kombine yaklaşımın öncelikli olarak de-
ğerlendirilmesi gerektiğini düşündürmektedir.

ANAHTAR KELİMELER: Lomber disk hernisi, Radyofrekans, 
Dorsal kök ganglionu, Steroid enjeksiyonu, Oswestry Özürlülük 
İndeksi. 

ABSTRACT

OBJECTIVE: This study aimed to compare the clinical efficacy 
of pulsed radiofrequency (PRF) applied to the dorsal root gang-
lion (DRG), steroid injection, and their combination in patients 
with extruded or sequestered lumbar disc herniation who un-
derwent non-surgical treatment, and to evaluate their effects 
on functional outcomes using the Oswestry Disability Index 
(ODI) scores.

MATERIAL AND METHODS: Between 2020 and 2024, a total of 
90 patients with lumbar disc herniation who were not conside-
red candidates for surgery and were referred for conservative 
treatment were included in the study. Patients were divided 
into three groups according to the treatment received: DRG-
PRF only (Group 1), steroid + local anesthetic injection only 
(Group 2), and combined treatment with PRF followed by ste-
roid injection (Group 3). ODI scores were recorded before treat-
ment, at the 1st and 6th months. Data were analyzed using SPSS 
software, with p<0.05 considered statistically significant.

RESULTS: At baseline, ODI scores were similar across all groups 
(p=0.417). At the 1st month, significant improvement was ob-
served in all groups (p<0.001). At the 6th month, efficacy dec-
reased in the steroid group (p=0.063), whereas significant im-
provement was maintained in the PRF and particularly in the 
PRF+steroid groups (p=0.002 and p=0.004, respectively). The 
combined therapy group had the lowest ODI scores at both fol-
low-up periods (p<0.001). Subgroup analysis revealed that pa-
tients with two-level herniation improved less than those with 
single-level herniation (p=0.041).

CONCLUSIONS: DRG-PRF, steroid, and combined applications 
provide short-term symptomatic improvement in patients with 
lumbar disc herniation. However, combined therapy maintai-
ned its efficacy mid-term, offering the lowest ODI scores. These 
findings suggest that the combined approach should be priori-
tized in patients considered for non-surgical treatment.

KEYWORDS: Lumbar disc herniation, Pulsed radiofrequency, 
Dorsal root ganglion, Steroid injection, Oswestry Disability In-
dex.
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INTRODUCTION

Lumbar disc herniation is a common clini-
cal condition characterized by radiculopathy 
due to nerve root compression, which signi-
ficantly restricts individuals’ daily activities 
and leads to loss of workforce (1). This condi-
tion, particularly among individuals engaged 
in physically demanding occupations, mar-
kedly reduces quality of life and may result 
in chronic pain and functional impairments 
(2). Although surgical treatment is conside-
red in cases with severe neurological deficits 
or pain unresponsive to conservative mana-
gement, many patients remain reluctant to 
undergo surgery or explicitly refuse it (3).

Among non-surgical treatment methods, mini-
mally invasive interventions have gained promi-
nence in recent years due to their effectiveness 
and low complication rates (4). These methods 
include local anesthetic applications targeting 
the dorsal nerve branches, steroid injections, 
and radiofrequency (RF) neuromodulation pro-
cedures (5). By aiming to reduce inflammation 
and modify the transmission of nerve root–re-
lated pain, these interventions provide pain 
control and improve patients’ quality of life (6).

This study aimed to compare the effectiveness 
of minimally invasive interventional methods 
applied in patients who developed radiculopat-
hy due to lumbar disc herniation and refused 
surgical treatment. The effects of local anesthe-
tic and steroid injections targeting the dorsal 
nerve branches and pulsed radiofrequency pro-
cedures were evaluated in terms of pain control 
and functional improvement. By comparing the 
early (1st month) and late (6th month) clinical 
outcomes of these treatment modalities in th-
ree different patient groups using the Oswestry 
Disability Index (ODI) scores, the study sought 
to determine the most effective method. Spe-
cifically, extruded and sequestered types of 
lumbar disc herniation were selected for this 
study. This is because the nucleus pulposus ma-
terial released from the ruptured annulus fibro-
sus and/or posterior longitudinal ligament in 
these types is known to trigger a more potent 
and destructive neuro-inflammatory response 
around the nerve root through the release of 
pro-inflammatory cytokines such as IL-1β and 
TNF-α (7). Therefore, the efficacy of anti-inf-

lammatory and neuromodulatory treatments 
is more critical and pronounced in this speci-
fic subgroup. The primary hypothesis of the 
study is that the combined treatment of DRG-
PRF and steroid injection will provide superior 
and more sustained functional improvement in 
terms of ODI scores compared to the individu-
ally applied treatments (DRG-PRF or Steroid).

MATERIALS AND METHODS

Study Design and Patient Recruitment

This comparative study included a total of 90 
patients diagnosed with radiculopathy or low 
back pain due to lumbar disc herniation betwe-
en 2020 and 2024, who refused surgical treat-
ment. According to a predetermined treatment 
protocol, patients were consecutively allocated 
into three equal groups (n=30 in each group):

- Group 1 (DRG-PRF): Patients who underwent 
pulsed radiofrequency (PRF) application to the 
dorsal root ganglion (DRG),
- Group 2 (Steroid): Patients who received only 
steroid + local anesthetic injection,
- Group 3 (Combined): Patients who received 
steroid + local anesthetic injection at the same 
level immediately after DRG-PRF in the same 
session.

All clinical data of the patients before and after 
treatment were fully accessible. The inclusion 
criteria were defined as being 18 years of age 
or older, having a diagnosis of lumbar disc her-
niation at only one or two levels confirmed cli-
nically and radiologically, having no history of 
lumbar spine surgery, completing a minimum 
follow-up period of six months after treatment, 
and opting for non-surgical treatment metho-
ds (either refusing surgery or being directed to 
conservative treatment). The exclusion criteria 
were identified as an active systemic infecti-
on, coagulopathy or bleeding tendency due 
to anticoagulant therapy, diagnosis of active 
malignancy, a local skin infection at the injec-
tion site, and non-compliance with the defi-
ned treatment protocol or follow-up period.

Intervention Techniques

All procedures were performed under sterile 
conditions on the operating table with local 
anesthesia. Patients were discharged on the 
same day following the intervention. Before 
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the interventional procedure, anteroposteri-
or (AP) and lateral fluoroscopic images were 
obtained using a C-arm scopy to identify the 
targeted nerve root anatomically. The needle 
was advanced through a transforaminal ap-
proach beneath the pedicle of the correspon-
ding nerve root. To confirm the proper posi-
tioning of the needle tip, 2 mL of gadolinium 
contrast agent was injected, and its place-
ment was verified fluoroscopically (Figure 1).      

Figure 1: A: Lateral fluoroscopic image of the needle inserted 
into the L3–L4 disc space via the transforaminal approach.
B: The application of the contrast agent confirmed the anato-
mical position of the needle tip.

Nerve Stimulation and RF Parameters

To confirm that the correct nerve was targe-
ted, sensory stimulation was first performed 
(50 Hz frequency, 0.1–0.5 V range), during whi-
ch the overlap between the patient’s primary 
pain complaint and the stimulation area was 
evaluated. Subsequently, motor stimulation 
was applied at a 2 Hz frequency and a 0.5–1 
V voltage range, and muscle fasciculations 
along with limb movements were observed 
in the corresponding dermatome. During the 
procedure, the impedance value was mainta-
ined below 400 ohms. After all technical ve-
rifications, DRG-pulsed RF was applied to the 
targeted nerve root at 42°C for 120 seconds.

Steroid Injections

In all steroid injections, a preparation contai-
ning 7 mg/2 ml of betamethasone was used 
together with 2 ml of 0.5% bupivacaine as 
a local anesthetic. The injections were ad-
ministered to the targeted foraminal region 
near the DRG under fluoroscopic guidance. 
In the combined group, steroid injection 
was performed at the same level immedia-
tely after DRG-pulsed RF in the same session.

Outcome Measure

To evaluate treatment effectiveness, the 
Oswestry Disability Index (ODI) was used (8).
The ODI is a validated assessment tool compri-
sing 10 items that assess functional limitations 
associated with low back pain. Each item is rela-
ted to daily living activities such as pain, perso-
nal care, lifting, walking, sitting, standing, social 
life, and traveling. Each question is scored on 
a scale from 0 (no limitation) to 5 (completely 
disabling). The total score reflects the patient’s 
level of functional impairment as a percentage.

Ethical Committee

This study was approved by the Scientific Re-
search Ethics Committee of Erzurum Faculty of 
Medicine, Health Sciences University, on Feb-
ruary 12, 2025 (Decision No: 2025/02-29). The 
ethical principles of the Declaration of Helsinki 
were followed in conducting the study. Written 
informed consent was obtained from all partici-
pants before the procedure. Patients' personal 
data were protected per the principle of confi-
dentiality and used solely for scientific purposes. 

Statistical Analysis

The data obtained from the study were analyzed 
using IBM SPSS Statistics software (SPSS version 
22, SPSS Inc., Chicago, IL, USA). The normality of 
distribution for continuous variables was asses-
sed with the Kolmogorov-Smirnov test. Data 
with normal distribution were presented as 
mean ± standard deviation, while non-normally 
distributed data were expressed as median (mi-
nimum–maximum). Categorical variables were 
presented as frequencies and percentages (%).
For comparisons of demographic data and 
baseline ODI scores between groups, one-
way analysis of variance (One-Way ANOVA) 
was used for normally distributed variab-
les, and the Kruskal-Wallis test was applied 
for non-normally distributed variables. For 
within-group comparisons of ODI scores at 
baseline (day 0), 1 month, and 6 months, re-
peated measures ANOVA was applied for nor-
mally distributed data, while the Friedman test 
was used for non-normally distributed data. 
When necessary, pairwise comparisons were 
performed using Bonferroni-adjusted post-hoc 
analysis.  The Chi-square test was used to compa-



386

re categorical variables. A p-value of < 0.05 was 
considered statistically significant for all tests. 

RESULTS

A total of 90 patients were included in the 
study and equally divided into three groups: 
the group treated with radiofrequency (RF) 
alone (n=30), the group receiving steroid in-
jection alone (n=30), and the group treated 
with both RF and steroid (n=30). The mean 
baseline Oswestry Disability Index (ODI) sco-
res of all patients were similar, and no statisti-
cally significant difference was found between 
the groups (RF: 59.3 ± 5.2, Steroid: 57.1 ± 6.1, 
RF+Steroid: 58.5 ± 4.9; p=0.417) (Table 1).

Table 1: Baseline demographic and clinical characteristics of 
the three treatment groups.

Within-Group Comparisons

In all three groups, a significant reduction in 
ODI scores was observed at the end of the first 
month compared to baseline (RF: p < 0.001; 
Steroid: p < 0.001; RF+Steroid: p < 0.001). 
However, when the 6-month results were eva-
luated, no statistically significant change was 
detected in the steroid group compared to 
baseline (p = 0.063) (Table 2 and Figure 2).
Table 2: Within-Group Changes in ODI Scores (p-values).

Figure 2: Within-Group Changes in ODI Scores (p-values).

Between-Group Comparisons 

At the end of the first month, a significant 
difference was observed among the groups 
regarding ODI scores (p < 0.001). Post-hoc 
analyses revealed that the RF+Steroid group 
had significantly lower scores than the RF and 
the steroid groups. The significant difference 
among the groups persisted at the 6-month 
follow-up (p < 0.001); during this period, the 
RF+Steroid group demonstrated significantly 
lower scores compared to the steroid group, 
while the RF group also showed better out-
comes than the steroid group (Table 3).

Table 3: Post-hoc Comparisons between groups.

Subgroup Analysis According to Herniation Level

In the subgroup analysis, no significant diffe-
rence was observed at baseline in ODI scores 
between patients with one-level and two-le-
vel disc herniations. However, at the 6-month 
follow-up, the ODI scores of the two-level 
herniation group were significantly higher 
than those of the one-level group (p = 0.041) 
(Table 4). No serious complications were ob-
served in any of the groups. Only two pa-
tients developed transient pain at the injecti-
on site, which resolved spontaneously within 
3–5 days without the need for intervention.

Table 4: Comparison of ODI Scores between Patients with One- 
and Two-Level Disc Herniations.

DISCUSSION

The findings of this study demonstrate that 
DRG-PRF, steroid injection, and combined tre-
atment are effective non-operative options for 
patients who developed radiculopathy due to 
extruded or sequestrated lumbar disc herniati-
on and prefer non-surgical management. All th-
ree treatment methods provided significant sy-
mptomatic improvement at the end of the first 

Variable 
Group 1 

(DRG-PRF) 

Group 2 

(Steroid) 

Group 3 

(RF + Steroid) 
p-value 

Age (mean ± SD) 49.2 ± 8.1 50.1 ± 7.9 48.6 ± 9.3 > 0.05 

Female / Male 17 / 13 16 / 14 18 / 12 > 0.05 

One-level / Two-level herniation 20 / 10 18 / 12 19 / 11 > 0.05 

Baseline ODI (mean ± SD) 59.3 ± 5.2 57.1 ± 6.1 58.5 ± 4.9 0.417 

DRG-PRF: Dorsal Root Ganglion-Pulsed Radiofrequency, ODI: Oswestry Disability Index, SD: standard deviation. 

 

 

Groups 
Baseline ODI 

(mean ± SD) 

1st Month ODI 

(mean ± SD) 

6th Month ODI 

(mean ± SD) 

Baseline – 1st 

Month (p) 

Baseline – 6th 

Month (p) 

1st Month – 

6th Month (p) 

Group 1  

(DRG-PRF) 
48.2 ± 7.5 32.6 ± 6.8 31.4 ± 6.3 0.003 0.002 0.021 

Group 2 

(Steroid) 
47.5 ± 8.2 39.4 ± 7.1 37.8 ± 7.2 0.007 0.063 0.038 

Group 3  

(RF + Steroid) 
49.1 ± 7.8 34.1 ± 6.5 32.0 ± 6.1 0.005 0.004 0.033 

DRG-PRF: Dorsal Root Ganglion-Pulsed Radiofrequency, ODI: Oswestry Disability Index 

 

Comparison 
Mean ODI Difference at 1st Month 

p-value 

Mean ODI Difference at 6th Month 

p-value 

Group 1 vs Group 2 0.027 0.015 

Group 1 vs Group 3 < 0.001 0.009 

Group 2 vs Group 3 < 0.001 < 0.001 

 

Groups 

Baseline ODI 

Scores 

(mean ± SD) 

1st Month ODI Scores 

(mean ± SD) 

6th Month ODI 

Scores 

(mean ± SD) 

Comparison at 

6th Months (p) 

One-level herniation 58.4 ± 5.3 38.2 ± 5.1 41.0 ± 5.0 
0.041 

Two-level herniation  58.7 ± 5.0 40.9 ± 5.4 45.6 ± 5.2 

DRG-PRF: Dorsal Root Ganglion-Pulsed Radiofrequency, ODI: Oswestry Disability Index, SD: standard deviation. 
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month. However, at the six-month evaluation, 
clinical effectiveness was found to have decli-
ned in the steroid-only group, whereas sympto-
matic improvement was best maintained in the 
combined treatment group. These results sug-
gest that while all methods are beneficial in the 
short term, combined treatment provides a more 
sustained clinical response in the mid-term. 

In animal experiments conducted by Huang 
et al. (6) and Tun et al. (9), it was demonstrated 
that PRF modulates nociceptive transmissions 
from the dorsal root ganglion to the central 
nervous system without causing permanent 
tissue damage (6,9). PRF exerts its analgesic 
effect through this mechanism, which is re-
portedly more prominent in sequestrated and 
extruded disc herniations due to suppressing 
the inflammatory response. Particularly in the 
combined treatment group, where RF and 
steroids were used together, more pronoun-
ced clinical improvement was observed at 
both follow-up points compared to the other 
groups. This finding is consistent with studies 
suggesting that the anti-neuropathic effects 
of DRG-PRF and the anti-inflammatory pro-
perties of steroids may produce a synergistic 
effect (10-12). The results support that combi-
ned treatment strategies may be a more effe-
ctive approach to enhancing functional reco-
very in patients who refuse surgery or are not 
suitable candidates for surgical intervention.

In a meta-analysis compiled by Manchikanti et 
al. (13), it was reported that the short-term anal-
gesic effect of corticosteroid injections is well 
established; however, as shown in previous stu-
dies, their effectiveness on radicular pain sig-
nificantly diminishes within 3–6 months when 
used alone. In a similar study conducted by Yil-
diz et al. (5), the beneficial effects of RF applica-
tion were emphasized; however, it was reported 
that the addition of steroid injection did not sig-
nificantly contribute to clinical outcomes. Other 
studies in the literature with similar findings also 
support this hypothesis (5,14). In a comparative 
study by Lee et al. (15), no significant difference 
in clinical efficacy was found between RF and 
steroid applications; nevertheless, it was sug-
gested that RF may be preferred to avoid po-
tential side effects associated with steroid use.
In a prospective cohort study conducted by 

Gugliotta et al. (4), which compared surgical 
and conservative treatments in patients di-
agnosed with lumbar disc herniation, surgi-
cal treatment was found to provide faster and 
more effective symptomatic improvement in 
the early period; however, no significant diffe-
rence between the two treatment approaches 
was observed in long-term follow-up. In this 
context, the findings of our study indicate that 
the RF-steroid combination should be con-
sidered, particularly in cases where non-sur-
gical treatment options are evaluated, high-
lighting its noteworthy clinical applicability.

The finding from the subgroup analysis that pa-
tients with two-level disc herniations showed 
less functional improvement at 6 months (p 
= 0.041) compared to those with single-level 
herniations reflects the increased biomecha-
nical and neurophysiological burden of the 
pathology. Continuous nociceptive (pain) in-
put emanating from two separate DRGs (dor-
sal root ganglia) can heighten the probability 
and degree of central sensitization at the spinal 
cord level (16). Once central sensitization deve-
lops, pain is no longer solely peripheral but is 
maintained by persistent changes in the central 
nervous system. This is a critical neurophysio-
logical mechanism explaining why the effect 
of peripheral interventional treatments (PRF 
and steroid) remains more limited in this pa-
tient group. Also, disc damage at two distinct 
segments compromises the overall biomecha-
nical stability of the spine more severely than 
a single lesion (17). Even if successful inter-
ventional treatment reduces pain sensation, 
the structural inadequacy and restriction of 
movement arising from two levels can persist, 
leading to continued functional disability and 
higher ODI scores in patients' daily activities.

Our study has several limitations. Firstly, as 
stated in the methodology, patients were as-
signed consecutively to the three groups. This 
approach carries the risk of selection bias and 
necessitates caution when interpreting the re-
sults. Secondly, neither the patients nor the 
outcome assessors were blinded in this study.

Given that a subjective patient-reported sca-
le like the Oswestry Disability Index (ODI) was 
used, the expectations of patients or assessors 
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who knew the treatment type may have intro-
duced observer bias. Thirdly, the fact that the 
study was conducted at a single center limits 
its external validity, and findings should be 
generalized to different populations with ca-
ution. The limited number of patients in each 
group may have reduced the statistical power 
and restricted the generalizability of the results. 
Although mid-term follow-up was achieved, 
long-term clinical outcomes could not be obta-
ined. Pain and functional status were assessed 
only using the Oswestry Disability Index (ODI). 
The absence of other measures, such as the 
Visual Analog Scale (VAS), quality of life scales 
(e.g., SF-36), or objective functional tests, may 
have limited the multidimensional evaluation 
of symptoms. Nevertheless, the study also has 
important strengths. First, a homogeneous pa-
tient population was established by including 
only patients with extruded and sequestrated 
types of lumbar disc herniation, thereby incre-
asing the clinical relevance of the comparisons 
between treatment groups. Moreover, by com-
paring the DRG-PRF application alone with its 
combination with steroids, this study provided 
a systematic analysis of a subject where no cle-
ar consensus has yet been reached in the lite-
rature. In this respect, our study contributes to 
the growing body of evidence regarding the 
effectiveness of non-surgical treatment ap-
proaches. Future randomized, double-blind, 
multi-center studies are needed to overcome 
these limitations and more definitively estab-
lish the efficacy of the combined treatment.
In patients with extruded and sequestrated lum-
bar disc herniation who underwent non-surgical 
treatment, both DRG-PRF and steroid injection 
provided significant symptomatic improvement 
at the 1-month follow-up. However, by the 6th 
month, this effectiveness had markedly dimi-
nished in the steroid group. In patients who re-
ceived combined treatment (DRG-PRF + stero-
id), the lowest ODI scores were achieved in both 
the early and mid-term periods, and clinical suc-
cess was maintained. Furthermore, cases with 
single-level herniation demonstrated a more 
favorable response than those with two-level 
herniations. These promising results must be 
verified by large-scale, randomized controlled 
trials; however, our current data suggest that 

combined therapy should be considered as a 
priority or primary option in clinical practice.
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