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Abstract

Radiofrequency (RF) is a minimally invasive procedure for interrupting or modifying nociceptive
pathways to manage musculoskeletal neuropathic and nociplastic pain. RF has been used to manage
cervical and lumbar facet joint syndromes. The benefits of RF are the following: it is safer than surgery;
it doesn’t need general anesthesia, by that means diminishing the complications; it causes pain
alleviation for a minimum of 3-4 months; it can be repeated if needed; it improves joint function; and it
minimizes the necessity for oral pain treatment. RF must not be used in pregnant women; unstable
joints, uncontrolled diabetes mellitus; and presence of an implanted defibrillator. Even though
complications from RF are rare, possible adverse events are infection, hemorrhage, numbness or
dysesthesia, greater pain in the procedure area, and differentiation impact. Even though there is a peril
of injuring non-targeted neural tissue and other tissues, this can be lessened by carrying out the
procedure with the help of fluoroscopy, ultrasonography or computed tomography. RF seems to be a
helpful procedure for relieving chronic pain syndromes; despite this, definite proof of the procedure’s
effectiveness is still needed. RF is an encouraging procedure for treating chronic spinal pain, especially
when other procedures are pointless or not feasible.
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Introduction

R adiofrequency (RF) waves destroy the neural
tissue that sends pain impulses to the brain. An RF
circuitincludes an RF generator creating the energy,
aneedle thatis introduced into the individual, and a ground
pad that is connected to dispel the energy as long as it is
attached to the RF generator. RF energy is applied and sent
to the individual, which makes the ions in the transmitting
tissues to swing, liberating heat energy at the tip of the
needle but without making the needle hot. The oscillations
of the ions make the encircling tissue of the tip of the needle
hot.12
The utilization of RF (also known as rhizotomy or
neurotomy) for treating chronic pain was first published in
1931.3 In 1950s, the first commercial RF generator was
created.* Publications of other RF methods appeared in
1998, when pulsed RF was developed to cause a less
“aggressive” technique.®> The way by which pulsed RF
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alleviates pain endures unsure. A third category of RF

“cooled” RF) started utilization in the mid-1990s. It puts
cold saline solution to the tip of the RF probe, which
produces extensive, controlled injuries;®1° nonetheless, it
was not until 2008 that the first publications mentioning
the utilization of cooled RF were reported.11-1# Since then,
cooled RF has been demonstrated to be valuable for many
indications.15-24

The objective of this paper is to perform a narrative review
of current publications on the capacity of RF in managing
spinal pain. For this aim, a quest was carried in PubMed on
July 15, 2023, utilizing “radiofrequency facet joint” as key
words. We encountered 464 publications, 46 of which were
chosen because, in our belief, they were the most relevant
and were absolutely connected to the title of this paper.
Therefore, 418 were excluded. Besides, 3 chapters from a
relevant book published on the topic were analyzed,
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amounting to a total of 49 references. Consequently, this
paper is not a systematic review of the literature but rather
anarrative review.

Indications, contraindications and advantages of RF

RF is advised for treating pain emerging from various
musculoskeletal origins only if conservative management
[pain killers, nonsteroidal anti-inflammatory
drugs (NSAIDs), weight loss, Physical and Rehabilitation
Medicine] has failed to render pain relief and the individual
is not a candidate for surgical treatment.25>-27 RF must not be
used in pregnant women, individuals with uncontrolled
diabetes mellitus, and in those who wear an internal
defibrillator. RF is safer than surgery, does not need general
anaesthesia (therefore reducing complications), renders
pain alleviation for a minimum of 3-4 months, can be done
again if required; ameliorates joint function, and minimizes
the necessity of oral pain treatment.15-24

RF in cervical facet joint syndrome

History, physical exam, and radiographic evaluation might
help detect an individual’s candidacy for diagnostic cervical
medial branch nerve blocks as a reasonable step in the
confirmation of cervical facet joint pain, as well as to
evaluate their candidateship for subsequent RF. The
confirmation of cervical facet-mediated pain typically should
be made by means of local anaesthetic blocks, either an
intraarticular injection of the facet joint or a block of the
nerves innervating the facet joint (i.e, the dorsal primary
rami or medial branches). Before performing RF of the
cervical facet, we should perform “double blocks” to confirm

that the cervical facet joint is the primary pain generator.28
35

In a systematic review, successful pain alleviation ranged
from 30% to 50%.3¢ [Figure 1] shows fluoroscopically
guided conventional RF for cervical medial branch
denervation.

Figure 1. Fluoroscopicaliy guided conventional radiofrequency (RF)
for cervical medial branch denervation: (A) anteroposterior
fluoroscopic view; (B) lateral fluoroscopic image

RF in lumbar zygapophyseal (facet) joint syndrome
Lumbar facet joints are the most frequent cause of chronic
low back pain (compared with discs and sacroiliac joints),
with an incidence of 21%-41%, and are to a greate degree the
most frequent cause of chronic low back pain in individuals
older than 65 years. The diagnosis of lumbar fact joint
syndrome in individuals with low back pain must be
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confirmed by means of diagnostics blocks.37-41

Afifi et al compared the RF of lumbar facet joints with
chemical neurolysis using ethyl alcohol 95% (EA-95) or
glycerol 20% (Gly-20).#2 Ninety-five individuals with a mean
age of 68 years were analyzed, of whom 30 experienced RF,
30 were managed with EA-95, and 35 were managed with
Gly-20. After 6 weeks, the RF individuals had substantially
lower visual analogue scale (VAS) scores compared with the
EA-95 cohort. After 6 months, the VAS was substantially
inferior in the RF individuals than in the Gly-20 cohort. One
year after the procedure, the VAS scores were substantially
inferior in the RF cohort compared with the Gly-20 cohort.
This study demonstrated that RF was associated with
improved pain alleviation and quality of life (QoL) compared
with chemical neurolysis. RF should therefore be deemed as
the management of choice for individuals with chronic low
back pain due to lumbar facet joint syndrome.*2

Li etal published a systematic review to assess and compare
the efficacy of various RF methods for treating facet joint-
derived chronic low back pain.*3 Procedures included typical
RF denervation, pulsed RF (PRF) denervation, PRF treatment
of the dorsal root ganglia (PRF-DRG), RF facet capsule
denervation (RF-FC), and RF ablation under endoscopic
guidance (ERFA). The outcome was the modification in VAS
average score from baseline at <6 months and 12 months.
Moderate evidence showed that conventional RF
denervation had a bigger impact on pain alleviation than the
sham control in the short-run and long term. Fair evidence
demonstrated that PRF denervation was more efficacious
than the sham control for pain over the long run. ERFA
denervation was more efficacious for pain alleviation than
the sham control in the short run and the long term. Fair
evidence demonstrated that RF-FC denervation was more
efficacious for pain alleviation than the sham control in the
long term. PRF-DRG denervation was more efficacious for
pain alleviation than the sham control in the short run. RF
was an efficacious alternative for individuals with facet joint-
derived chronic low back pain.#! Turtle et al reported that
instrumented lumbar spinal fusion can produce facet-
mediated pain at levels adjacent to the surgical site due to
disruption of lumbar medial branch nerve(s) and that RF
could be useful in these cases.#*

Even though complications from cervical and lumbar RF are
rare, possible adverse events can include infection,
hemorrhage, numbness or dysesthesias, greater pain in the
area of the procedure, and deafferentation effects.
Dysesthesia (a “sunburn”- type sensation) can occur after
cervical RF, which has been encountered to be self-solving.
Even though the peril for cervical nerve root injury exists, it
can be lessened by performing the procedure with the help
of fluoroscopy, and sensory and motor testing prior to
lesioning.*> displays fluoroscopically guided conventional RF
for lumbar medial branch denervation.

According to Lo Bianco et al, lumbar facet joint syndrome is
one of the main causes of chronic low back pain. RF ablation
utilizing a V-shaped active tip needle might produce a greater
injury in the medial branch nerves, ameliorating clinical
result. They assessed the effectiveness and the possibility of
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RF ablation utilizing V-shaped active tip needles. The
inclusion criteria were the following: adult individuals (>18
years), diagnosis of chronic lumbar facet joint pain and
unsuccessful attempt of conservative management. The
exclusion criteria were the following: lumbar pain unrelated
to facet joints and prior spinal/lumbar surgical procedures.
The primary outcome of the analysis was a modification in
pain intensity at follow-up. The secondary parameters were
QoL, the occurrence of complications and the influence on
postprocedural analgesic consumption. For these objectives,
the following parameters were evaluated: pre- and
posttreatment numeric rating scale (NRS), neuropathic pain
4 questions (DN4), EuroQoL - EQ-5D-3L, EQ-VAS, EQ-index
and North American Spine Society (NASS) index. Sixty-four
individuals were included. 7.8% of individuals at 1-month,
37.5% at 3-month, 40.6% at 6-month and 35.9% at 9-month
follow-up reported a decrease of more than 80% in NRS,
DN4, EQ-index and EQ-5D-VAS at the different time-points.
This study demonstrated that RF ablation utilizing a V-
shaped active tip needle may be a possible and efficacious
management for chronic lumbar facet joint syndrome.#¢

Figure 2. Fluoroscopically guided conventional radiofrequency (RF)
for lumbar medial branch denervation: (a) anteroposterior
fluoroscopic view; (b) lateral fluoroscopic image

RF in sacroiliac joint pain

In a systematic review, Maccagnano et al compared
conventional RF and cooled RF to treat sacroiliac joint pain.
Nine studies were identified, with 276 individuals suffering
sacroiliac joint pain that were managed with RF. The two
techniques showed no major adverse events, and no
statistical difference between the two procedures studied
was found. The authors stated that bibliography on the
subject is currently missing, and well-constructed
randomized clinical trials (RCTs) are required to assess this
deficiency.*” shows fluoroscopically guided conventional RF
for sacroiliac joint denervation.

Maalouly and Rao have recently analyzed 81 individuals (59
women, 22 men) who experienced cooled RF ablation. Their
average age was 55 years. Twenty-two of the individuals had
experienced fusions of the lumbar spine in previous years.
Follow-up period ranged from 6 months to 1.5 years. After
RF ablation, seven individuals progressed to fusions, and 6
individuals had to have the surgical technique repeated to
alleviate their pain. This study concluded that sacroiliac joint
RF ablation was a good alternative in the management of
sacroiliac joint pain demonstrating good outcomes in the
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short-run follow-up period. It is an easy technique that can
be performed in less than 30 minutes and is able of rendering
substantial pain alleviation for individuals with sacroiliac
joint pain.*8

Figure 3. Fluoroscopically guided conventional radiofrequency (RF)
for sacroiliac joint denervation: (A) clinical view; (B) anteroposterior
fluoroscopic view; (C) lateral fluoroscopic image; (D) oblique
fluoroscopic view

RF in coccydynia

Through a 2022 systematic review, Andersen et al
evaluated the effectiveness of accessible management
alternatives for patients with chronic coccydynia.*> The
greatest reduction in pain was experienced by the
individuals who experienced RF treatment. An equivalent
amelioration was experienced with extracorporeal
shockwave therapy, coccygectomy, and injection. Although
pain improved in all the studied alternatives, the average
pain improvement was less for those who underwent
ganglion block, stretching/manipulation and
conservative/usual care. This report emphasized that
treatment of coccydynia must begin with non-invasive
approaches prior to considering coccygectomy. Nonsurgical
treatment provided pain relief for many of the patients.
Coccygectomy might be helpful for refractory patients.+?

Conclusion

RF is a minimally invasive procedure utilized to destroy or
modify nociceptive pathways for managing spinal pain.
Satisfactory outcomes have been observed in sacroiliac joint
pain utilizing RF of the lateral branches of the L4-S3 dorsal
rami. In cervical and lumbar facet joint syndromes, RF of the
respective branch nerves has yielded promising results. RF
seems to be a helpful procedure for relieving chronic spinal
syndromes, even if, until now, solid proofis still needed on
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the effectiveness of this procedure. RF is a hopeful procedure
for treating chronic spinal pain, especially when other
procedures are ineffective or not feasible.

Acknowledgement
Not applicable

Conflict of interest: None
Funding: None

E. Carlos Rodriguez-Merchan MD, PhD 1

RF FOR SPINAL PAIN MANAGEMENT

Alberto D. Delgado-Martinez PhD 23
Javier De Andres-Ares MD *

1 Department of Orthopedic Surgery, La Paz University
Hospital-1diPaz, Madrid, Spain

2 Department of Orthopedic Surgery, Hospital Universitario
de Jaén, Jaén, Spain

3 Department of Surgery, University of Jaén, Jaén, Spain

4 Pain Unit, Department of Anesthetics, La Paz University
Hospital, Madrid, Spain

References

1. Choi EJ, Choi YM, Jang EJ, Kim JY, Kim TK, Kim KH. Neural
ablation and regeneration in pain practice. Korean ] Pain.
2016; 29(1):3-11. doi: 10.3344 /kjp.2016.29.1.3.

2. Rodriguez-Merchan EC, Delgado Martinez AD, De Andres-
Ares ]. Upper limb and lower limb radiofrequency treatments
in orthopaedics. EFORT Open Rev 2023; 8(6):424-435. doi:
10.1530/EOR-22-0127.

3. Hagedorn M, Golovac S, Deer TR, Azeem N. History and
development of radiofrequency ablation for chronic pain. In:
Essentials of Radiofrequency Ablation of the Spine and Joints.
1th ed. Deer TR, Azeem N, eds. Springer Nature Switzerland
AG, Cham; 2021.

4. Aronow S. The use of radiofrequency power in making
lesions in the brain. ] Neurosurg. 1960; 17:431-438. doi:
10.3171/jns.1960.17.3.0431.

5. van Suijlekom HA, Weber WE, van Kleef M, Barendse GA,
Sluijter ME.

Radiofrequency cervical zygapophyseal joint neurotomy for
cervicogenic headache: a short term follow-up study. Funct
Neurol. 1998; 13(1):82-83.

6. Nakagawa H, Yamanashi WS, Pitha JV, et al. Comparison of in
vivo tissue temperature profile and lesion geometry for
radiofrequency ablation with a saline-irrigated electrode
versus temperature control in a canine thigh muscle
preparation. Circulation. 1995; 91(8):2264-2273. doi:
10.1161/01.cir.91.8.2264.

7. Ruffy R, Imran MA, Santel D], Wharton JM. Radiofrequency
delivery through a cooled catheter tip allows the creation of
larger endomyocardial lesions in the ovine heart. ] Cardiovasc
Electrophysiol. 1995; 6(12):1089-1096. doi: 10.1111/j.1540-
8167.1995.tb00386.x.

8. Buscarini L, Rossi S. Technology for radiofrequency thermal
ablation of liver tumors. Semin Laparosc Surg. 1997; 4(2):96-
101. doi: 10.1053/SLAS00400096.

9. Solbiati L, Goldberg SN, lerace T, et al. Hepatic metastases:
percutaneous radio-frequency ablation with cooled-tip
electrodes. Radiology .1997; 205(2):367-373. doi:
10.1148/radiology.205.2.9356616.

10. Petersen HH, Chen X, Pietersen A, Svendsen JH, Haunsg S.
Lesion size in relation to ablation site during radiofrequency
ablation. Pacing Clin Electrophysiol. 1998; 21(1 Pt 2):322-
326.doi: 10.1111/j.1540-8159.1998.tb01114 .

11. Cohen SP, Hurley RW, Buckenmaier CC, Kurihara C, Morlando
B, Dragovich A. Randomized placebo-controlled study

evaluating lateral branch radiofrequency denervation for
sacroiliac joint pain. Anesthesiology. 2008; 109(2):279-288.
doi: 10.1097 /ALN.0b013e31817f4c7c.

12. Kapural L, Nageeb F, Kapural M, Cata JP, Narouze S, Mekhail
N. Cooled radiofrequency system for the treatment of chronic
pain from sacroiliitis: the first case-series. Pain Pract. 2008;
8(5):348-354. doi: 10.1111/j.1533-2500.2008.00231 x.

13. Kapural L, Ng A, Dalton ], et al. Intervertebral disc biacuplasty
for the treatment of lumbar discogenic pain: results of a six-
month follow-up. Pain Med. 2008; 9(1):60-67. doi:
10.1111/j.1526-4637.2007.00407 x.

14. Kapural L. Intervertebral disk cooled bipolar radiofrequency
(intradiskal biacuplasty) for the treatment of lumbar
diskogenic pain: a 12-month follow-up of the pilot study. Pain
Med. 2008; 9(4):407-408. doi: 10.1111/j.1526-
4637.2008.00464x.

15. Vu T, Chhatre A. Cooled radiofrequency ablation for bilateral
greater occipital neuralgia. Case Rep Neurol Med .2014;
2014:257373. doi: 10.1155/2014/257373.

16. McCormick ZL, Walker ], Marshall B, McCarthy R, Walega DR.
A novel modality for facet joint denervation: cooled
radiofrequency ablation for lumbar facet syndrome. A case
series. Phys Med Rehabil Int. 2014; 1(5):5.

17. Walega D, Roussis C. Third-degree burn from cooled
radiofrequency ablation of medial branch nerves for
treatment of thoracic facet syndrome. Pain Pract. 2014;
14(6):e154-e158. doi: 10.1111 /papr.12222.

18. Bellini M, Barbieri M. Cooled radiofrequency system relieves
chronic knee osteoarthritis pain: the first case-series.
Anaesthesiol Intensive Ther. 2015; 47(1):30-33. doi:
10.5603/AIT.2015.0003.

19. Menzies RD, Hawkins JK. Analgesia and improved
performance in a patient treated by cooled radiofrequency
for pain and dysfunction postbilateral total knee replacement.
Pain Pract. 2015; 15(6):e54-e58. doi: 10.1111/papr.12292.

20. Bajaj PS, Napolitano J, Wang W, Cheng ], Singh JR. Cooled
versus conventional thermal radiofrequency neurotomy for
the treatment of lumbar facet-mediated pain. PM R. 2015;
7(10):1095-1101. doi: 10.1016/j.pmrj.2015.09.001.

21. Reddy RD, McCormick ZL, Marshall B, Mattie R, Walega DR.
Cooled radiofrequency ablation of genicular nerves for knee
osteoarthritis pain: a protocol for patient selection and case
series. Anesth Pain Med. 2016; 6(6):e39696. doi:
10.5812/aapm.39696.



(670)

THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR
VOLUME 11. NUMBER 11. November 2023

22.Kapural L, Jolly S, Mantoan ], Badhey H, Ptacek T. Cooled
radiofrequency Neurotomy of the articular sensory branches
of the obturator and femoral nerves - combined approach
using fluoroscopy and ultrasound guidance: technical report,
and observational study on safety and efficacy. Pain
Physician. 2018; 21(3):279-284.

23. McCormick ZL, Choi H, Reddy R, et al. Randomized
prospective trial of cooled versus traditional radiofrequency
ablation of the medial branch nerves for the treatment of
lumbar facet joint pain. Reg Anesth Pain Med. 2019;
44(3):389-397.doi: 10.1136 /rapm-2018-000035.

24. Naber ], Lee N, Kapural L. Clinical efficacy assessment of
cooled radiofrequency ablation of the hip in patients with
avascular necrosis. Pain Manag. 2019; 9(4):355-359. doi:
10.2217/pmt-2018-0083.

25. Azadinia F, Ebrahimi-Takamjani I, Kamyab M, Asgari M,
Parnianpour M. Immediate effects of lumbosacral orthosis on
postural stability in patients with low back pain: a
preliminary study. Arch Bone Jt Surg. 2019; 7(4):360-366.

26. Pourahmadi M, Sahebalam M, Bagheri R. Effectiveness of
proprioceptive neuromuscular facilitation on pain intensity
and functional disability in patients with low back pain: a
systematic review and meta-analysis. Arch Bone Jt Surg.
2020; 8(4):479-501. doi: 10.22038/abjs.2020.45455.2245.

27.Zamani H, Dadgoo M, Akbari M, Sarrafzadeh ], Pourahmadi M.
Effects of external focus and motor control training in
comparison with motor control training alone on pain,
thickness of trunk muscles and function of patients with
recurrent low back pain: a single blinded, randomized
controlled trial. Arch Bone Jt Surg. 2022; 10(9):766-774. doi:
10.22038/ABJS.2022.56938.2824.

28. Ghosh P, Shah ], Esposito M, Azeem N, Deer TR. Cervical Spine.
In: Essentials of Radiofrequency Ablation of the Spine and
Joints.1st ed. Deer TR, Azeem N, eds. Springer Nature
Switzerland AG, Cham; 2021.

29. Holz SC, Sehgal N. What is the correlation between facet joint
radiofrequency outcome and response to comparative medial
branch blocks? Pain Physician. 2016; 19(3):163-172.

30. Cohen SP, Strassels SA, Kurihara C, et al. establishing an
optimal “cutoff” threshold for diagnostic lumbar facet blocks:
a prospective correlational study. Clin ] Pain. 2013;
29(5):382-391. doi: 10.1097 /AJP.0b013e31825f53bf.

31. Derby R, Melnik I, Lee JE, Lee SH. Correlation of lumbar
medial branch neurotomy results with diagnostic medial
branch block cutoff values to optimize therapeutic outcome.
Pain Med. 2012; 13(12):1533-1546. doi: 10.1111/j.1526-
4637.2012.01500.x.

32. Cohen SP, Williams KA, Kurihara C, et al. Multicenter,
randomized, comparative cost-effectiveness study comparing
0, 1, and 2 diagnostic medial branch (facet joint nerve) block
treatment paradigms before lumbar facet radiofrequency
denervation. Anesthesiology. 2010; 113(2):395-405. doi:
10.1097/ALN.0b013e3181e33ae5.

33.Kweon TD, Kim JY, Lee HY, Kim MH, Lee YW. Anatomical
analysis of medial branches of dorsal rami of cervical nerves
for radiofrequency thermocoagulation. Reg Anesth Pain Med.
2014; 39(6):465-471. doi:
10.1097/AAP.0000000000000175.

34. Manchikanti L, Hirsch JA, Kaye AD, Boswell MV. Cervical

RF FOR SPINAL PAIN MANAGEMENT

zygapophysial (facet) joint pain: effectiveness of
interventional management strategies. Postgrad Med. 2016;
128(1):54-68. doi: 10.1080/00325481.2016.1105092.

35. Manchikanti L, Kaye AD, Soin A, et al. Comprehensive
evidence-based guidelines for facet joint interventions in the
management of chronic spinal pain: American Society of
Interventional Pain Physicians (ASIPP) guidelines facet joint
interventions 2020 guidelines. Pain Physician. 2020;
23(3S):S1-S127.

36. Suer M, Wahezi SE, Abd-Elsayed A, Sehgal N. Cervical facet
joint pain and cervicogenic headache treated with
radiofrequency ablation: a systematic review. Pain Physician.
2022; 25(3):251-263.

37. Patel P, Hanes M, Jassal N, Pendem K, Azeem N, Deer TR.
Lumbar Spine. In: Essentials of Radiofrequency Ablation of
the Spine and Joints.1st ed. Deer TR, Azeem N, eds. Springer
Nature Switzerland AG, Cham; 2021.

38. Datta S, Lee M, Falco FJ, Bryce DA, Hayek SM. Systematic
assessment of diagnostic accuracy and therapeutic utility of
lumbar facet joint interventions. Pain Physician. 2009;
12(2):437-460.

39. Schwarzer AC, Wang SC, Bogduk N, McNaught PJ, Laurent R.
Prevalence and clinical features of lumbar zygapophysial joint
pain: a study in an Australian population with chronic low
back pain. Ann Rheum Dis. 1995; 54(2):100-106. doi:
10.1136/ard.54.2.100.

40. Manchikanti L, Singh V, Pampati V, et al. Evaluation of the
relative contributions of various structures in chronic low
back pain. Pain Physician. 2001; 4(4):308-316.

41. Manchikanti L, Singh V, Pampati V, Damron KS, Beyer CD,
Barnhill RC. Is there correlation of facet joint pain in lumbar
and cervical spine? An evaluation of prevalence in combined
chronic low back and neck pain. Pain Physician.2002;
5(4):365-371.

42. Afifi A, Ringe M, Sobottke R, Oikonomidis S, Johan Teuben MP.
Lumbar facet joint radiofrequency denervation therapy for
chronic low back pain: enhanced outcome compared with
chemical neurolysis (ethyl alcohol 95% or glycerol 20%). Int ]
Spine Surg. 2022; 16(1):33-41. doi: 10.14444/8175.

43.LiH, An ], Zhang], et al. Comparative efficacy of
radiofrequency denervation in chronic low back pain: a
systematic review and network meta-analysis. Front Surg.
2022;9:899538. doi: 10.3389/fsurg.2022.899538.

44. Turtle ], Miller S, Yang A, Hurley RW, Spina N, McCormick ZL.
Considerations for lumbar medial branch nerve
radiofrequency at spinal motion segments adjacent to a
fusion construct. Pain Med. 2023; 24(2):165-170. doi:
10.1093/pm/pnac118.

45. Manchikanti L, Kaye AD, Soin A, et al. Comprehensive
evidence-based guidelines for facet joint interventions in the
management of chronic spinal pain: American Society of
Interventional Pain Physicians (ASIPP) guidelines. Pain
Physician. 2020; 23(3S):S1-S127.

46. Lo Bianco G, Misseri G, Stogicza AR, et al. Radiofrequency
ablation for chronic lumbar zygapophyseal joint pain using a
V-shaped active tip needle: an observational retrospective
study. ] Pain Res. 2023; 16:1243-1255. doi:
10.2147/JPR.S406714.

47. Maccagnano G, Noia G, Cassano GD, et al. Thermal



(671)

THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR RF FOR SPINAL PAIN MANAGEMENT
VOLUME 11. NUMBER 11. November 2023

radiofrequency versus cooled radiofrequency in patients with Musculoskelet Disord. 2023; 24(1):261. doi:

sacroiliac joint pain: a systematic review of the literature and 10.1186/s12891-023-06344-7.

pooled analysis of clinical outcomes. ] Neurosurg Sci. 2022; 49. Andersen G@, Milosevic S, Jensen, et al. Coccydynia-The

66(6):485-493. doi: 10.23736/S0390-5616.22.05525-4. efficacy of available treatment options: a systematic review.
48. Maalouly ], Rao PJ. Cooled radiofrequency ablation of the Global Spine J. 2022; 12(7):1611-1623. doi:

sacroiliac joint a retrospective case series. BMC 10.1177/21925682211065389.



