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Objective: Intractable back pain and radicular pain after lumbosacral spine surgery are challenges for surgeons because the 
pathophysiology of failed back surgery syndrome (FBSS) remains unknown. Various medications, exercise, reoperation, spinal 
cord stimulation, and various interventional treatments, such as epidural injection, and radiofrequency treatment, have been 
suggested as treatment options. However, the clinical outcomes for each treatment are unclear. 
Methods: We retrospectively evaluated clinical outcomes of consecutive FBSS patients who underwent revision operation or 
radiofrequency treatment from 2014 to 2017, who previously showed response to nerve block. Pain was analyzed preopera-
tively and 1 month, 6 months, and 12 months postoperatively using a visual analogue scale (VAS). Short Form 36 (SF-36) 
health survey and Oswestry Disability Index (ODI) scores were assessed preoperatively and 12 months postoperatively. 
Results: A total of 70 patients was included in the present study (33 males, 37 females). When comparing preoperative and 
postoperative 12-month results, back pain VAS score decreased from 5.5 to 4.2 for revision operation and from 5.1 to 4.7 for 
radiofrequency treatment. Leg pain VAS score decreased from 6.5 to 4.02 for revision operation and 6.2 to 4.3 for radiofre-
quency treatment. ODI score decreased from 70.9 to 36.1 for revision operation and 70.2 to 36.1 for radiofrequency treat-
ment. SF-36 score increased from 28.9 to 64.1 for revision operation and from 29.6 to 59.6 for radiofrequency treatment. 
Differences between treatments were not statistically significant after 12 months (p>0.05) but were at 1 month (p=0.01). 
Conclusion: Compared with revision operation, radiofrequency treatment is not inferior on early clinical outcome (up to 1 
year following the treatment) in terms of pain relief, functional capacity, patient satisfaction, and quality of life in patients 
with FBSS. Radiofrequency treatment can be considered in patients who are not good candidates for surgical treatment 
based on imaging results or underlying diseases and who are responsive to diagnostic/therapeutic nerve blocks.  
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INTRODUCTION 

Failed back surgery syndrome (FBSS) is defined as surgical 
end-stage after one or several operative interventions on the 
lumbar neuroaxis, performed to relieve lower back pain, radic-
ular pain, or the combination of both without positive out-
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comes. Therefore, repeated surgery is not always the solution to 
back and leg pain. Understanding and explaining the mecha-
nism of chronic pain can provide a solution [1]. FBSS is an in-
adequate term because it does not explain the principles of pain 
mechanism or pain from previous surgery [1]. Because FBSS is 
a restrictive denotation of blame and failure, the definition of 
FBSS has varied over time and remains controversial. Postoper-
ative persistent syndrome, post-laminectomy syndrome, and 
chronic back and leg pain are other appropriate terms and do 
not contain the term “failure.” Because FBSS is the most com-
monly used term in current research, FBSS was used as a term 
for persistent back and radicular pain after previous surgery in 
the present study [2]. 

Achieving total pain relief or the surgical goal can be difficult 
because complete pain relief is unrealistic. Explaining the dif-
ferential diagnosis is important for treatment of postoperative 
symptoms. Foraminal stenosis, painful disc, pseudoarthrosis, 
neuropathic pain, recurrent herniated nucleus pulposus, iatro-
genic instability, psychological factors, and infection are possi-
ble etiologies of postoperative symptoms [3]. 

FBSS is diagnosed after one or more operations are per-
formed on the back at the same or adjacent segments, most of-
ten in the lumbar and sacral spine, and the incidence increases 
with the number of operations [4]. In a recent study, 5% to 36% 
of patients who underwent lumbar spine surgery reportedly ex-
perienced FBSS [5]. 

Despite methodological problems in assessing surgical failure 
and success, many patients after lumbar surgery have chronic 
back pain and reduced health-related quality of life as well as 
high health care costs [5]. Appropriate management for pa-
tients with FBSS is difficult because clinical evaluation relies on 
subjective symptoms and precise evaluation of electromyo-
gram, X-ray, and MRI. An established guideline for patients 
with back pain does not exist due to the diversity and complex-
ity of the disease entity. A large number of multi-faceted studies 
are underway. Because various factors are associated with pro-
gression of chronic pain, treatment based on comparative anal-
ysis of multidisciplinary approaches in various fields is needed. 

Patients with FBSS usually suffer mentally and physically 
from persistent back pain and chronic radiculopathy even after 
surgery, endoscopic surgery, spinal cord stimulation, physical 
therapy, epidural adhesiolysis, injection therapy, or oral medi-
cation [6]. Despite these efforts, the outcome of patient with 
FBSS often does not meet the presurgical expectation [7]. 

Surgical revision in FBSS patients has a low success rate and 
relatively high morbidity. However, revision operation should 
be considered in cases of bladder dysfunction, motor weakness, 

progressive neurological impairment of spinal cord injury, in-
stability, and surgical hardware malfunction [5]. 

Radiofrequency (RF) treatment has advantage in terms of 
long-lasting pain relief, relative accurate targeting, and safety. 
The mechanism of radiofrequency treatment is based on the 
ability of a radiofrequency lesion to stop nociceptive input to 
the central nervous system without destructive effects on mo-
tor or sensory fibers. This can be achieved by using both heat 
producing therapeutic lesion making for medial branch of 
posterior primary rami making (for back pain) and neuro-
modulation treatment using non-destructive minimal heat 
treatment targeting on dorsal root ganglion (for leg pain and/
or paresthesia) [8].  

Global reduction of evoked synaptic activity, structural 
change in blood-nerve barrier, fibroblast activation, and colla-
gen deposition are other possible mechanisms of radiofrequen-
cy treatment. A minimally invasive, non-destructive procedure 
that is effective in treatment of chronic pain is appealing. Sever-
al study results shown that pain scores were significantly im-
proved in the radiofrequency group at 1 year postoperatively 
compared with those in the placebo group. Consequent pain 
relief lead to decreased drug use and was associated with im-
proved quality of daily life [8,9]. In the present study, the merits 
of revision operation and radiofrequency treatment for FBSS 
were assessed, and the outcomes and associated complications 
evaluated. 

MATERIALS AND METHODS 

1. Patient Demographics 
Inpatient database from 2014 to 2017, was used to identify 

patients with FBSS. This retrospective cohort study included 
313 patients diagnosed with FBSS. Inclusion criteria were dura-
tion of pain and follow-up period > 1 year and back and leg 
pain visual analogue scale (VAS) score > 3 on a 0 to 10 scale 
without persistent nerve root symptoms based on history, ra-
diographic image, and physical examination. Subjects with spe-
cific radiologic findings, such as fracture, infection, neoplasm, 
acute lumbar disc herniation, and spondylolisthesis, were ex-
cluded (n = 243). Thus, the present study included 70 patients 
(33 males and 37 females) with a mean age of 66 years who 
underwent revisional operation or radiofrequency treatment 
for FBSS. Preoperative MRI and X-ray were performed, and 
FBSS was diagnosed according to images and clinical findings. 

After revision operation or radiofrequency treatment, some 
patients required additional surgery in 1 month or in 1 year. 
When intractable pain or motor weakness was found in pa-
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tients who received revision operation or radiofrequency treat-
ment, additional surgery was necessary in patients who showed 
complications on radiographic imaging. 

2. Revision Operation 
The patients underwent various surgeries, including simple 

or multi-level decompressive laminectomy, flavectomy, discec-
tomy, and instrumented fusion based on preoperative X-ray, 
MRI findings, and symptoms. 

3. Radiofrequency Treatment 
After patients were administered local anesthesia and placed 

in the prone position, radiofrequency devices were used to tar-
get the dorsal root ganglion and medial branch nerve under 
C-arm guidance. A 10-cm, 22-gauge radiofrequency cannula 
with a 10-mm active tip was introduced directly at the target 
point. Next, 50 Hz stimulation was applied to evoke paresthe-
sia, and supplemental motor stimulation was administered at 2 
Hz to ensure safety and correct probe position around the root. 
Pulsed dose radiofrequency therapeutic lesioning was per-
formed as follows: 42°C for 4 minutes for dorsal root ganglion 
radiofrequency and 80°C 60 seconds for medial branch radiof-
requency. The electric field causes the movement of molecules 
that produces thermal energy, creating a small lesion that dis-
rupts the pain signal. All patients undergoing radiofrequency 
treatment had a positive response to selective nerve and DRG 
block at the affected level. Radiofrequency treatment was re-
peated in patients who had a VAS score > 6 at follow-up assess-
ment (postoperative 6 months). 

4. Outcome Measures 
The VAS is a validated, subjective measurement scale rating 

from 0 (none) to 10 (worst) as a continuum between no pain 
and worst pain [10]. Oswestry Disability Index (ODI) measures 
disability on a scale ranging from 0 (no disability) to 100 (max-
imum disability possible) [11]. The 36-Item Short Form (SF-36) 
health survey questionnaire has eight scales: physical function-
ing (PF), role physical (RP), bodily pain (BP), general health 
(GH), vitality (VT), social functioning (SF), role emotional 
(RE), and mental health (MH). In component analyses, two 
distinct concepts are measured with the SF-36: a physical di-
mension, represented by the Physical Component Summary 
(PCS), and a mental dimension, represented by the Mental 
Component Summary (MCS). All scales contribute different 
proportions of scores for both PCS and MCS measures. All pa-
tients were evaluated before and 1, 6, and 12 months after treat-
ment [12]. 

5. Statistical Analysis 
All data are presented as mean± standard deviation. The chi-

square test (χ2 test) or Levene’s test was used for equality of 
variances and Student’s t-test for comparison of categorical 
variables in the two groups. Between-group comparisons of 
differences in VAS, ODI, and SF-36 scores before and after pro-
cedure based on treatment were analyzed using Levene’s test for 
equality of variances and Student’s t-test for continuous vari-
ables. All statistical analyses were performed using SPSS for 
Windows 21. The results were considered statistically signifi-
cant at a p-value < 0.05. 

RESULTS 

1. Demographics 
The mean age of the patients in the revision operation group 

was similar to that in the radiofrequency treatment group 
(66.4 ± 17.5 years and 68 ± 17.2 years, respectively; p = 0.71). 
The distribution of sex in the revision operation group was 
similar to that in the radiofrequency treatment group (p= 0.97). 
Hypertension, diabetes, and BMI showed similar incidence in 
the revision operation and radiofrequency treatment groups 
(p = 0.68, p = 0.28, and p = 0.65, respectively). Distribution of 
muti-levels between revision operation and radiofrequency 
treatment was statistically similar (48% and 45%, respectively; 
p= 0.71). 

The type of previous surgery was categorized simple decom-
pressive laminectomy or discectomy, posterior lumbar inter-
body fusion. In total surgical group, the rate of patients who 
had fusion surgery did not differ much between the revision 
operation group and the RF treatment group (12% and 19%, 
respectively, p= 0.77). 

2. VAS Score Results 
The pre-treatment back pain VAS score was similar between 

the revision operation and radiofrequency treatment groups 
(5.51 ±15.5 and 5.19 ±13.2, respectively; p =0.36). The pre- 
treatment leg pain VAS score was similar between the revision 
operation and radiofrequency treatment groups (6.56 ± 13.7 
and 6.29 ± 12.1, respectively; p = 0.38); results are shown in  
Table 1. 

In both groups, the average VAS scores obtained at 1, 6, and 
12 months after treatment were significantly lower than the 
pre-treatment VAS scores (Fig. 1). Regarding the differentiation 
of pain intensity based on the back pain VAS score in the revi-
sion operation group, pain was aggravated at 1 month 
(0.76± 1.51). However, significant improvement was observed 
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Table 1. Patient demographics

Revision operation (n=39) Radiofrequency treatment (n=31) p-value
Age* 66.4±17.5 68±17.2 0.71
Sex (M:F) (%) 18 (46):21 (54) 15 (48):16 (52) 0.97
Hypertension (%) 17 (43) 12 (38) 0.68
Diabetes (%) 12 (30) 10 (32) 0.28
BMI† 23.9±4.0 24.1±4.8 0.65
Previous surgery, multi-level (%) 19 (48) 14 (45) 0.71
Previous surgery, the number of fusion (%) 5 (12) 6 (19) 0.77
Pre VAS back* 5.51±15.5 5.19±13.2 0.36
Pre VAS leg* 6.56±13.7 6.29±12.1 0.38
Pre SF 36* 28.9±12.0 29.6±10.7 0.79
Pre ODI* 70.2±10.1 70.9±13.2 0.80

The VAS ranges from 0 to 10, with lower scores indicating less severe symptoms. The SF-36 scores range from 0 to 100, with lower scores indicating less se-
vere symptoms. The Oswestry Disability Index ranges from 0 to 100, with lower scores indicating less severe symptoms.
*Data are presented as mean±standard deviation.
†BMI: body mass index.

Table 2. Comparison of clinical outcome according to procedure

Revision operation Radiofrequency treatment p-value
VAS back post procedure △pre–1 mo 0.76±1.51 –0.58±1.40 0.01
VAS back △pre–6 mo –0.69±1.48 –0.54±1.43 0.68
VAS back △pre–12 mo –1.23±2.00 –0.48±2.20 0.14
VAS leg △pre–1 mo –1.66±1.26 –1.32±1.07 0.23
VAS leg △pre–6 mo –2.20±1.54 –1.29±1.37 0.10
VAS leg △pre–12 mo –2.53±1.60 –1.97±1.57 0.20
ODI △pre–12 mo –34.10±20.09 –34.83±16.09 0.24
SF-36 △pre–12 mo 35.12±21.38 30.00±12.64 0.86
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at 6 and 12 months (–0.69± 1.48 and –1.23± 2.00, respectively). 
A reduction of back pain VAS score from a mean of 5.5 to 4.2 
was observed at 12 months in the revision operation group, and 
the mean score in the radiofrequency treatment group was re-
duced from 5.1 to 4.7; however, this was not a statistically sig-
nificant difference between procedures (p> 0.05). A reduction 
of leg pain VAS score from a mean of 6.5 to 4.0 was observed at 
12 months in the revision operation group, and the mean score 
in the radiofrequency treatment group was reduced from 6.2 to 
4.3 but this was not a statistically significant difference 
(p> 0.05) (Table 2).  

3. ODI and SF-36 Score Results  
The preoperative SF-36 and ODI scores were similar between 

the revision operation and radiofrequency treatment groups 
(p = 0.79 and 0.80, respectively) (Fig. 2). The ODI score at 12 
months changed from a mean 70.2 to 36.1 in the revision oper-
ation group and from 70.9 to 36.1 in the radiofrequency treat-
ment group, and the difference between procedures was not 
statistically significant (p= 0.24). A change in SF-36 score was 
observed at 12 months from a mean 28.9 to 64.1 in the revision 

operation group and from 29.6 to 59.6 in the radiofrequency 
treatment group, which was also not statistically significantly 
different (p> 0.05). 

4. Complications 
As shown in Table 3, wound dehiscence and deep infection 

were observed in the revision operation group. At 1 month, ad-
ditional surgery was needed in one case due to screw malposi-
tion, producing immediate postoperative radiculopathy; the 
pain improved after additional surgery. At 1 year, additional 
surgery was needed in 2 cases due to adjacent segment disor-
der. One transient foot drop case occurred in the radiofrequen-
cy treatment group, and one patient suffered radiculopathy im-
mediately after revision operation, and the symptom recovered 
after one month. 

DISCUSSION 

FBSS is a challenge for spine surgeons due to its multiple eti-
ologies and lack of definitive treatment options, requiring mul-
tidisciplinary approaches [13]. Thorough imaging analysis, 

Fig. 2. ODI and SF-36 Months from proce-
dure.
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physical examination, and history taking are needed, and care-
ful decision making is critical to determine benefits of reopera-
tion. Rehabilitation and conventional medical therapy can aid 
in some patients with persistence of pain but may contribute to 
side effects and possible drug addiction, indicating the need for 
surgery or other treatment protocols (nerve blocks, radiofre-
quency treatment, spinal cord stimulation, and intrathecal drug 
pump, etc.) in refractory patients. 

The main causes of FBSS in patients requiring reoperation 
are sagittal lumbar kyphosis after laminectomy and adjacent 
disc degeneration and pseudarthrosis after fusion. Postopera-
tive kyphosis and iatrogenic destabilization can result in per-
sisting pain [4]. A randomized controlled multicenter study de-
termined whether fusion of lower lumbar spine can reduce 
pain and disability compared with non-surgical treatment of 
chronic low back pain. In that study, 294 patients with chronic 
lower back pain were assigned to two treatment groups (fusion 
or physical therapy). At the 2-year follow-up, the fusion group 
showed a 33% reduction in pain, whereas the physical therapy 
group showed a 7% decrease. Differences in VAS and ODI 
scores and return to work rates were higher in the fusion group 
[14]. 

In the current study, the outcomes of treatments in a consec-
utive series of patients were analyzed. The preoperative data 
were collected in a prospective manner, and between-group 
differences were not found (age, sex, hypertension, diabetes, 
BMI, previous surgery level, pervious surgery fusion rate, pre-
operative VAS score, preoperative SF-36 score, preoperative 
ODI score). 

In the analysis of VAS pain score at 1 month, back pain VAS 
score increased (0.76± 1.51) and leg pain VAS score decreased 
(–1.66 ± 1.26). This result might be due to the occurrence of 
pain in the back muscles immediately after the operation. Giv-
en that back pain improves after 6 months and 12 months, back 
pain after 1 month is considered as back pain caused by back 
muscle damage, soft tissue irritation by fusion hardware and 
sacroiliac joint pain after operation rather than FBSS pain. 

Significant improvement was observed at 6 and 12 months in 
back pain VAS score (–0.69± 1.48 and –1.23± 2.00, respective-

ly) and in leg pain VAS score (–2.20± 1.54 and –2.53± 1.60, re-
spectively). The difference between pre-treatment and post- 
treatment (1 year) in back pain VAS scores in the revision op-
eration group was greater than in the radiofrequency treatment 
group (–1.23 vs. –0.48) but was not statistically significant 
(p>0.05). The difference between pre-treatment and post-treat-
ment (1 year) in leg pain VAS scores in the revision operation 
group was also greater than in the radiofrequency treatment 
group (–2.53 vs. –1.97) but was not statistically significant 
(p> 0.05). In addition, FBSS patients could relieve pain after the 
revision operation. 

Regarding revision operation, in a prospective randomized 
controlled 1-year follow-up study of chronic low back pain af-
ter surgery for disc herniation, comparison of the effectiveness 
of lumbar fusion with posterior transpedicular screws and cog-
nitive intervention with physical exercises showed that lumbar 
fusion failed to provide any benefit over cognitive intervention 
and exercises [15]. The number of additional surgeries was 
possibly correlated with unfavorable outcome. Extensive epi-
dural fibrosis was associated with multiple revision and spinal 
instability rates that increased from 12% in the first revisional 
operation to 50% in the fourth revision operation [16]. The ef-
fect of revision operation for FBSS patients has been controver-
sial. Symptoms of FBSS are either due to spinal stenosis, foram-
inal stenosis, mechanical instability, or facet joint pain. Among 
these various etiologies, radiofrequency treatment has been in-
creasing and is reportedly effective, safe, and cost effective. 

The rationale for radiofrequency is that selectively heating 
nervous structures can prevent nociceptive input. Percutaneous 
placement of small-size electrodes at target neural tissues pro-
duces different frequencies based on lesion analysis. The medi-
al branch of the posterior primary ramus innervates the facet 
joints. Pain from these joints can cause recurrent back pain. 
Radiofrequency treatment of the medial branch of the posteri-
or primary ramus denervates the facet joint and provides pain 
relief and it has proven that this is not associated with notice-
able complications when provided with safety measures, espe-
cially for medial branch denervation [17]. 

Pulsed radiofrequency has been, however, introduced to pro-

Table 3. Complication in patients according to procedure

Revision operation (n=39) Radiofrequency treatment (n=31)
Wound dehiscence 1 0
Deep infection 4 0
Requiring additional surgery in 1 mo 1 0
Requiring additional surgery in 1 yr 2 0
Neurological deficit 1 1
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vide pain relief in different models without denervating the 
neural structures which might cause the damages or neural 
complication, as heat producing radiofrequency treatment for 
back pain. Pulsed radiofrequency has been introduced to pro-
vide pain relief in different models. Pulsed radiofrequency 
treatment, which modulates pain perception by affecting pe-
ripheral components of pain pathways, is applied commonly 
between 300 Hz and 300 GHz [17-19]. Although the exact 
mechanism how pulsed radiofrequency causes radicular pain 
relief is still debatable, pulsed radiofrequency is known to dis-
rupt neuronal membranes to produce synaptic signaling and 
result in electroporation [20]. Radiofrequency modulation is 
safe for application to lumbar dorsal root ganglion and segmen-
tal nerves. In a previous study, neurologic deficits and adverse 
painful side effects were not observed in 26 patients with 
chronic lumbosacral radicular pain refractory to conventional 
therapy and reportedly due to the nondestructive nature of ra-
diofrequency [21]. Application of pulsed radiofrequency to the 
impaired sciatic nerve rat model resulted in radiofrequency-up-
regulated expression of glial cell line-derived neurotrophic fac-
tor in nerve tissue [22]. 

In our study, radiofrequency treatment provided pain relief 
and improved functional capacity and health-related quality of 
life in patients with pain secondary to FBSS. At 12 months, leg 
pain VAS score decreased from 6.3 to 4.3 and back pain VAS 
score decreased from 5.1 to 4.7 in the radiofrequency treatment 
group. The reduction in leg pain was greater than the reduction 
in back pain. Radiofrequency treatment can be a good choice 
to reduce radicular pain as well as nociceptive pain [23]. 

The favorable effects of radiofrequency treatment are consis-
tent with the results in a previously reported study. Rakhmatov 
et al. [24] prospectively investigated 28 patients who underwent 
surgery for disc herniation or degenerative spinal stenosis and 
found pulsed radiofrequency treatment and epidural steroid 
administration to be effective and safe follow-up methods. The 
use of pulsed radiofrequency treatment was more effective than 
isolated epidural blockage. In a prospective study by Abejón et 
al. [23], the authors concluded that pulsed radiofrequency of 
the dorsal root ganglion was apparently less beneficial to pa-
tients with FBSS. Conversely, radiofrequency of the dorsal root 
ganglion was more efficacious in the herniated disc group and 
spinal stenosis group. Patients with FBSS had several clinical 
etiologies that encompassed nociceptive pain as well as neuro-
pathic pain. 

Surgical management of FBSS showed limited evidence with 
variable outcomes. If a patient has a surgically correctable indi-
cations (pseudoarthrosis, sagittal imbalance, discogenic pain, 

segmental instability, etc.), surgical clinical outcome can be im-
proved [16]. Kim and Michelsen [25] reported successful pseu-
doarthrosis repair as critical for clinical success in revision sur-
gery in FBSS patients. In their study, among FBSS patients, 81% 
of fused patients clinically improved, whereas only 23% of pa-
tients who failed pseudoarthrosis repair clinically improved af-
ter revision surgery. However, postoperative complication rate 
was higher, with wound dehiscence, deep infection, and revi-
sional operation observed in the revision surgery group. Arts et 
al. [26] reported good outcome in 35% of patients, with the re-
maining 65% experiencing no change or exacerbation of pain 
in fusion for treatment of FBSS. Revision surgery should be 
considered carefully because the success rate in patients with 
FBSS declines with each subsequent procedure. In a retrospec-
tive analysis, repeated revisional surgery was shown to increase 
the risk of inadvertent dural tears and neural injury; the previ-
ous surgery resulted in adhesion and scarring that renders nor-
mal anatomical landmarks difficult to discern [27]. 

Evidence-based guidelines for a treatment regimen of FBSS 
are lacking because the etiology is unclear and randomized 
control studies are limited. 

Radiofrequency treatment is a safe and effective procedure 
and less invasive than surgical intervention. In our opinion, 
performing diagnostic nerve block with relevant imaging data 
is important before making decision for revision surgery. Ra-
diofrequency treatment can be considered when patients have 
multiple comorbidities and are not suitable for surgery when 
positive response to diagnostic nerve block, especially when 
pain with/without sensory symptoms in patients without major 
neurological deficits. 

The present study had several limitations. First, the study was 
retrospective without a randomized or control group, and effect 
of analgesic medication was not analyzed. However, most of 
treated patients had limited effect from medication and there 
were no patients who required more or stronger pain medica-
tions such as opioids following treatment. Second, the sample 
size was small, and follow-up period was short (1 year). Larger 
studies with longer follow-up duration are necessary in the fol-
lowing study to determine the long-term pain outcomes and 
late complications, as well as how many treated patients had 
undergone repeated procedures with successful results, and 
how many had undergone surgeries from treated group. 

CONCLUSION 

Compared with revision operation, radiofrequency treatment 
is not inferior on early clinical outcome (up to 1 year following 
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the treatment) in terms of pain relief, functional capacity, pa-
tient satisfaction, or health-related quality of life in patients 
with FBSS. Radiofrequency treatment can be considered, when 
diagnostic nerve block shows positive response, for patients 
who are not good candidates for surgical treatment based on 
imaging results or underlying diseases. 
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