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Summary

Objectives: Lumbar facet (zygapophysial) arthropathy is a common cause of chronic lower back pain, and percutaneous 
radiofrequency denervation of the facet joints appears to be an effective treatment that yields long-term improvement. A 
technique utilising a distal approach to place the needle parallel to the medial branch has recently come into common use. In 
the present study, a technique incorporating a distal approach and an A-P fluoroscopic view was investigated.
Methods: In this study, clinical charts of 164 patients with lumbar facet syndrome who had undergone RFTC (radiofrequency 
thermocoagulation) of facet-joint medial branches were retrospectively evaluated. The success rate of percutaneous radiofre-
quency thermocoagulation of facet-joint medial branches performed utilising a distal approach with an A-P view was evalu-
ated. NRS (numeric rank score) pain scores and subjective patient-reported global responses were measured.
Results: Of the patients, responses were rated as excellent by 46 (28.0%), good by 67 (40.8%), fair by 21 (12.8%) and poor by 
30 (18.2%). The median duration of pain relief was 7.3 months. In the 113 patients who reported excellent or good responses, 
the median duration of pain relief was 10.2 months.
Conclusion: Radiofrequency thermocoagulation for facet arthropathy is a safe and effective treatment option that is well-
tolerated. We suggest that a distal approach with an A-P view for facet radiofrequency thermocoagulation is a viable alterna-
tive to other approaches.
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Özet

Amaç: Lomber faset (zigapofiziyal) artropati, kronik bel ağrısının yaygın bir nedenidir ve faset eklemlerinin perkütan radyof-
rekans denervasyonunun uzun vadeli iyileşme sağlayan etkili bir tedavi olduğu görülmektedir. İğneyi medial dallara paralel 
yerleştirmek için distal bir yaklaşım kullanan bir teknik son zamanlarda yaygın bir şekilde kullanılmaktadır. Bu çalışmada, distal 
bir yaklaşım ve A-P floroskopik görünümü içeren bir teknik araştırıldı.
Gereç ve Yöntem: Faset eklem medial dallarında, RFTC (radyofrekans termokoagülasyon) uygulanan lomber faset sendromlu 
164 hastanın klinik tabloları retrospektif olarak değerlendirildi. A-P görünümüyle distal bir yaklaşım kullanılarak gerçekleştiri-
len faset-eklem medial dallarının perkütan radyofrekans termokoagülasyonunun başarı oranı değerlendirildi. NRS (numerik 
rank scoru) ağrı skorları ve subjektif global değerlendirme skorunda cevaplar ölçüldü.
Bulgular: Hastaların yanıtları, çok iyi 46 (%28.0), iyi 67 (%40.8), orta 21 (%12.8), kötü 30 (%18.2) olarak değerlendirildi. Orta-
lama ağrının sonlanma süresi 7.3 aydı. Çok iyi veya iyi yanıtlar veren 113 hastanın ortalama ağrı rahatlama süresi 10.2 aydı.
Sonuç: Faset artropatisi için radyofrekans termokoagülasyon, iyi tolere edilen güvenli ve etkili bir tedavi seçeneğidir. Faset 
Radyofrekans termokoagülasyonu için A-P görüntüsü ile distal bir yaklaşımın diğer yaklaşımlara uygulanabilir bir alternatif 
olduğunu düşünüyoruz.

Anahtar sözcükler: Distal yaklaşım; lomber faset artroplasti; radyofrekans termokoagülasyon.
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Introduction

Lumbar facet (zygapophysial) arthropathy is a com-
mon cause of chronic lower back pain and has a 
prevalence of 15% to 45% among causes of chronic 
lower back pain.[1–3] Facetogenic pain is an axial non-
radicular pain that is typically invoked by extension 
of the spine and spreads to the buttocks, hips, and 
legs above the knee. There are several treatment 
options for pain due to facet arthropathy, including 
pharmacotherapy, physical therapy, intra-articular 
injections, medial branch blocks, and radiofrequency 
neurotomy of the medial branch.[4, 5]

The facet joint is innervated by medial branches of 
the dorsal ramus of the nerve root at L1-L4 levels 
and the dorsal ramus at L5 level. The L5 dorsal ramus 
differs from the other lumbar primary rami and is 
much longer. Each facet joint is innervated by medial 
branches of the same level and the level above.[6–8]

Percutaneous radiofrequency denervation of the 
facet joints appears to be an effective treatment that 
yields long-term improvement, and it is also com-
monly performed for the treatment of chronic lower 
back pain.[9–11] Facet joint denervation was first de-
scribed by Shealy[12] in 1975. Since then, fluoroscopy-
-guided medial branch RFTC (radiofrequency ther-
mocoagulation) has been commonly used, and the 
technique has been modified extensively since its 
inception. The most commonly used technique for 
percutaneous RFTC of facet-joint medial branches 
has been the ‘tunnel vision’ approach.[13, 14] In this 
technique, a needle is placed at a target point per-
pendicularly, and it requires a traditional oblique 
view. When utilising the tunnel vision approach, the 
needle may also inadvertently come into contact 
with the dorsal root ganglion or the ventral ramus.[15] 
The contact area between the tip of the needle and 
the medial branch is minimal. Placement of the nee-
dle parallel to the target medial branch can increase 
the contact area, resulting in greater efficacy.[16]

A technique utilising a distal approach to place the 
needle parallel to the medial branch has recently 
come into common use.[17] Many studies utilising 
a distal approach have been reported in the liter-
ature. In almost all of these studies, an oblique or 
slightly oblique view has been used with the distal 
approach. To our knowledge, no reported study has 

utilised a distal approach in conjunction with a solely 
antero-posterior (A-P) view.

In the present study, a technique incorporating a 
distal approach and an A-P fluoroscopic view was 
investigated. The needle was placed distally to the 
target point on the skin and advanced towards the 
medial branch in a caudocephalad direction. Thus, 
the needle was placed parallel to the medial branch. 
This study aims to evaluate the success rate of per-
cutaneous RFTC of facet-joint medial branches per-
formed utilising a distal approach and an A-P view.

Material and Method
The current study was conducted at the Anesthesi-
ology and Pain Clinic of the Dr. Ersin Arslan Training 
and Research Hospital from September 2015 to Jan-
uary 2017. This study was approved by the research 
Ethics Committee.

Between September 2015 January 2017, clinical 
charts of patients with lumbar facet syndrome who 
had undergone RFTC of facet-joint medial branches 
were retrospectively evaluated. Every patient had 
had pain for more than six months, predominantly in 
their lower back, with or without non-radicular radia-
tion of the pain to the buttocks, hips, and legs above 
the knee, with no response to analgesic treatment 
or physical therapy. Lumbar magnetic resonance 
imaging or computerized tomography and plain X-
ray were performed in every patient to exclude other 
causes of lower back pain. The sample size was cal-
culated to detect a 25% difference in 4 to 8 numeri-
cal rating scale (NRS) pain score in all patients from a 
baseline mean NRS (numeric rank score) of 7.2 with 
a standard deviation of 1.8. Patients who had under-
gone lumbar spinal surgery were not included in this 
study.

Two diagnostic facet blocks of the lumbar medial 
branches were performed using fluoroscopic land-
marks. Block levels were identified via the patient’s 
presentation, tenderness and radiology results. The 
first block was initiated with 0.5 ml of 0.5% bupiva-
caine injected at each level using a 22-gauge Quinck-
e-type spinal needle. Patients were evaluated with 
the NRS before and 30 minutes up to six hours after 
the procedure. The block was considered successful 
if >80% pain relief was achieved. The second block 
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initiated with 0.5 ml of 2% lidocaine and a reduction 
in NRS score of at least 80% for >1 hour was deemed 
a positive response. Radiofrequency facet denerva-
tion was administered to the patients who exhibited 
positive responses to the two diagnostic blocks.

Facet denervetion was performed in the operating 
room under fluoroscopy. Patients were positioned in 
the prone position, and a pillow was placed under 
their abdomen to minimize lumbar lordosis. Stan-
dard monitoring (electrocardiography, non-invasive 
blood pressure and peripheric oxygen saturation) 
was utilised. Sedation with midazolam 1-2 mg was 
administered in all patients. The skin area was asepti-
cally draped with sterile towels. The lumbar level was 
identified by counting upward from the sacrum or 
downward from T12. The C-arm was positioned in an 
A-P view and tilted caudally or cephalad at each level 
in order to align the superior vertebral end plates. 
The skin entry point was marked over the superior 
border and medial edge of the transverse process, 
one level caudal for every lumbar level, excluding L5. 
For the L5 dorsal ramus, the entry point was at the 
level of the S1 posterior foramen.

The skin was anesthetized with 2% prilocine at each 
level. A disposable 20 gauge, 10-cm radiofrequency 
cannula (Diros Technology Inc, Markham, Ontario, 
Canada) with a 5-mm active tip was advanced to-
wards the junction between the superior articular 
process and the superior proximal edge of the trans-
verse process under A-P fluoroscopic visualization for 
the L1-L4 medial branches, and the groove between 
the sacral alae and the superior articular process of 
S1 for the L5 medial branches in a caudo-cephalad 
direction. After contacting bone, the radiofrequency 
cannula was advanced slightly in a cranial direction 
and placed over the medial branch, parallel to it. The 
tip of the needle was not advanced beyond the ven-
tral border of the anterior edge of the superior artic-
ular process in the lateral aspect to keep it away from 
the neural foramina.

After correct electrode positioning was confirmed in 
A-P (Fig. 1), oblique (Fig. 2), and lateral (Fig. 3) fluo-
roscopic views, sensory and motor stimulation were 
performed. After excluding the possibility that the 
proximity to the segmental nerve was too close, 0.5 
mL of prilocaine 2% was injected through each elec-

Figure 1. Anteroposterior view shows electrode positioned of 
the third lumbar medial branch at the L4 transverse process.

Figure 2. The oblique view shows electrode positioned of the 
third lumbar medial branch at the L4 transverse process.

Figure 3. The lateral view shows electrode positioned of the 
third lumbar medial branch at the L4 transverse process.
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trode to achieve local anesthesia. Radiofrequency 
lesioning was performed at each target site at 80°C 
for 60 seconds using a radiofrequency generator 
(NeuroTherm NT1100, NeuroTherm INC. Ma01949 
USA). Following the procedure, patients were ob-
served for 30–60 minutes before being discharged. 
Patients were treated with analgesics for postproce-
dural pain.

After the radiofrequency procedure, patients were 
followed-up via periodic visits or telephone contact 
at 1, 3, 6, 12 and 24 months. Outcome measures were 
NRS pain scores and subjective patient-reported 
global responses. Analgesic use was evaluated. Pa-
tients were asked about postprocedural compli-
cations, such as localized pain at the area where 
radiofrequency lesioning was performed, and sen-
sory or motor deficits. Subjective patient-reported 
global responses were rated as excellent (>70% 
improvement), good (50%–70% improvement), fair 
(30%–49% improvement), or poor (< than 30% im-
provement).
Success was defined as a pain reduction of at least 
50%. Demographic parameters and descriptive sta-
tistics of the variables were used.

Results

A total of 182 patients who underwent lumbar facet 
RFTC treatment for lower back pain were eligible 
during the 17-month study period. Of these, 164 pa-
tients were evaluated to follow-up and 18 were lost 
during the follow-up period. The baseline character-
istics of the patients are shown in Table 1.

Of the patients who completed the study require-
ments, responses were rated as by 46 excellent 
(28.0%), good by 67 (40.8%), fair by 21 (12.8%) and 
poor by 30 (18.2%) (Table 2). The median duration of 
pain relief was 7.3 months. In the 113 patients who 

reported excellent or good responses, the median 
duration of pain relief was 10.2 months. The use of 
analgesics decreased in 65% of the excellent or good 
responders, while in fair and poor responders, there 
was no change in the use of analgesics.

Seventeen patients experienced mild, localized pain 
at the radiofrequency lesioning site and six patients 
reported paraesthesia in their lower back and but-
tocks. These symptoms resolved in approximately 
two to three weeks. During that period, the patients 
used analgesic medication (Diclofenac sodium). 
Twenty-two patients who were pain-free for at least 
six months after the first procedure underwent me-
dial branch RFTC when their pain reoccurred.

Discussion

Previous studies suggest that percutaneous radiofre-
quency denervation of the facet joints is an effec-
tive treatment for chronic lower back pain.[10, 11, 17, 18] 
Manchikanti et al.,[19] in the analysis of the evidence, 
showed that radiofrequency denervation might re-
duce pain by 50% in at least 50% of patients. Dreyfuss 
et al.[20] reported that 60% of the patients experienced 
pain relief of at least 90%, and 87% experienced pain 
relief 60% for approximately 12 months. 

Table 1. Demographics and clinical characteristics of 
the patients

  Mean

Age (years) 61 (range 41-85)
Female/male 123/41
Pain duration (months) 33,6 (range 7-45)
Preoperative NRS score 7.2 (range 4-8)
Bilateral/unilateral (n) 137/27
Opioid use (n) 16

NRS: Numerical Rating Scale.

Table 2. Results of lumbar medial branch radiofrequency denervation (global perceived effect)

  n % Pain relief (average Pain relief
    duration; months) (range; months)

Excellent 46 28.0 10.7 6-24
Good 67 40.8 9.8 5-20
Fair 21 12.8 6.2 3-11
Poor 30 18.2 2.6 0-6
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Comparative diagnostic blocks using long-acting 
local anaesthetic and short-acting local anaesthetic 
are important for the diagnosis of facet joint pain. A 
single diagnostic block is not recommended because 
a false positive response may occur.[17, 21] When using 
single block only, the rate of false-positive responses 
is 25-41%.[22] Thus, we used double diagnostic blocks 
before facet RFTC in the present study. Pain relief of 
at least 80% after the block is one of the strongest in-
dicators of facet joint pain.[23, 24] Therefore, we chose 
a pain relief threshold of at least 80%.

In a prospective clinical audit, Zhou et al.[25] assessed 
x-ray-guided radiofrequency denervation in patients 
with lumbar facet joint syndrome. They reported 
that the denervation group had significantly lower 
pain scores after treatment than before treatment.

Facet RFTC has been studied extensively to improve 
the success of radiofrequency lesioning concerning 
various parameters, such as different electrode tips, 
stimulation parameters and technical practices. Ac-
curate placement of the needle in medial branch 
RFTC is critical for the successful treatment of pain 
originating from a facet joint. A radiofrequency 
needle generates a lesion around the electrode, 
whereas the lesion is minor at the needle tip.[26] It 
has recently been suggested that effective radiofre-
quency lesioning depends on the needle tip being 
parallel to the medial branch.[27, 28] There is also a 
longer distance to the target site when using the 
tunnel vision approach than when using the distal 
approach.[13] Moon et al.[29] compared an alternative 
distal approach with the tunnel vision approach and 
reported that patients who underwent facet RFTC 
using the distal approach felt less periprocedural 
pain. They used a distal approach in an ipsilateral 
oblique fluoroscopic view, while we used an A-P flu-
oroscopic view.

In a retrospective study Royal et al.[30] assessed cer-
vical and lumbar RFTC and reported respective re-
sponses to lumbar facet RFTC of excellent, good, 
fair and poor in 37 (30%), 52 (41%), 13 (10 %) and 22 
(19%), patients. However, they did not describe the 
technique they used. In that study, excellent respon-
ders reported an average duration of pain relief of 
7.9 months (range 3-20 months), and good respon-
ders reported duration of 6.8 months (range 3-48 

months). In the present study, respective responses 
of excellent, good, fair and poor were reported by 46 
(28.0%), 67 (40.8%), 21 (12.8%) and 30 (18.2%) pa-
tients, which are similar results. In the present study, 
the median duration of pain relief in excellent re-
sponders was 10.7 months, and in good responders, 
it was 9.8 months.

In a prospective clinical audit, Gofeld et al.[31] investi-
gated the effects of facet RFTC for the relief of lower 
back pain in 174 patients and reported that 68.4% 
of them achieved good (>50%) to excellent (>80%) 
pain relief lasting from six to 24 months, and 31.6% 
reported poor (<50%) pain relief. They utilised a 
distal approach incorporating A-P fluoroscopy, but 
their skin entry point was somewhat lateral to the 
pedicle, whereas the skin entry point in the present 
study was over the superior border and medial edge 
of the transverse process, one level caudal. Thus, in 
the present study, the approach was more medial 
than the approach used in Gofeld et al.’s study.[31]

Arias Garau[32] reported performing medial branch 
radiofrequency denervation of the lumbar spine 
with a 15 to 30-degree oblique entrance. Jacobson 
et al.[33] performed bipolar radiofrequency facet abla-
tion of the lumbar facet capsule in conjunction with 
conventional radiofrequency ablation. They used an 
A-P or slightly oblique fluoroscopic view.

We have been routinely using a distal approach and 
an A-P fluoroscopic view for facet RFTC in our clinical 
practice. Because the needle is not placed parallel 
to the fluoroscopy beam, a distal approach requires 
three-dimensional consideration.[34] We think that a 
distal approach with an A-P view renders the proce-
dure easier to perform and less painful than a distal 
approach with an oblique view because in the for-
mer, the distance to the target point is shorter. Clin-
ically, it is also our impression that a distal approach 
with an A-P view is easier to perform and less painful 
than a tunnel vision approach when it is performed 
by experienced operators. Shuang et al.[35] suggested 
that the distance between the dorsal ramus bifurca-
tion and the superior proximal edge of the trans-
verse process is approximately 3 mm. Thus, when 
performing medial branch RFTC, the needle should 
not be advanced more than 3 mm to the superior 
proximal edge of the transverse process. In this re-
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spect, A-P view is safer than other views because the 
needle is not advanced in the medial aspect.

A complication rate of 1.0% per lesion site associated 
with facet RFTC with a tunnel vision approach was re-
ported by Kornick et al.[36] Dysaesthesia or hyperaes-
thesia in lumbar skin due to neuritis or spinal nerve 
damage is a potential side effect.[13] In the present 
study, 17 patients experienced mild, localized pain 
at the radiofrequency lesioning site and 6 reported 
paraesthesia in their lower back and buttocks. These 
symptoms were resolved in approximately two to 
three weeks.

The present study had several limitations. First, this 
was a retrospective study, and our aim was to evalu-
ate our results in comparison with the results of pre-
vious studies. Another limitation was that psycho-
logical state, functional capacity and quality of life 
were not evaluated in the present study.

Conclusion 
RFTC for facet arthropathy is a safe and effective 
treatment option that is well-tolerated. We suggest 
that a distal approach with an A-P view for facet 
RFTC is a viable alternative to other approaches. Fur-
ther studies are needed to investiagate the differ-
ences between a distal approach with an A-P view 
and other approaches and we think that some addi-
tional techniques for facet RFTC will be developed in 
future years.
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