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Radiofrequency (RF)

he setup of RF circuit involves a generator to produce and
drive the energy, a dispersive pad (grounding plate) to return
energy to the generator, and an insulated introducer needle
with an electrode and termocouple to provide a precise,
controlled temperature lesion
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Radiofrequency

» Conventional continuous radiofrequency (CRF) -
ablative treatment

» Pylsed radiofrequency (PRF) - neuromodulatory
treatment

History

» Cosman built the first CRF lesion generator in the early 1950s
» CRF was first used to treat painin 1974

» 1981 — created 22G RF cannula (precise anatomical locations and
control lesion size)

» CRF -risk of motor deficits and deafferentation syndrome

» PRF was developed ass less destructive alternative to CRF

» ]1995-1996 engineered a prototype PRF generator

» First RPF procedure on lumbar DRG took place on February 1,1996
» 1998 Sluijter , first report of clinical effects of PRF




2017-05-17

CRF - Conventional Continuous Radiofrequency

®» Jses high-frequency alternating current to
induce coagulative necrosis in the target tissue

» Temperatures between 60 and 80 ° C
» CRF lesions are well circumscribed

PRF - Pulsed Radiofrequency

» Current in short (20 ms) high-voltage bursts

» Silent phase (480 ms) allows fime for heat
elimination

» Target tissue below 42 °C
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Potential mechanisms

®» Exact mechanism is unclear

» Upregulationg of c-Fos in rat DRG, dorsal horn laminae | and
Il. C-Fos is a proto-oncogene expressed in response to
neuronal activity and may have a role in nociceptive
fransmission.

» Cosman suggested that electroporation may be a factor to
the clinical effect of PRF (alteration in electrical conductance
and membrane permeability in responce to an applied
electrical field)

» |ncreased presence of ATF-3 in neurons (activating
transcription factor 3 - marker of cellular stress)

» |ncreased levels of gamma-aminobutyric acid (GABA) in rats

Histological effects of PRF

» Histopathologic work in rat DRG and sciatic
nerves using PRF electrodes at 42 °C shown that
PRF causes only transient endoneurial edema
this is in contrast with the wallerian degeneration
effected by CRF

» Wallerian degeneration is degeneration of distal aspects of a nerve
axon following injury to the cell body or proximal portion of the
axon. The process is characterized by fragmentation of the axon
and its myelin sheath
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Histological effects of PRF

» Histological data suggest that PRF is less
neurodestructive than CRF

» PRF targets primarily the nociceptive C and A-6
axons

®» |mmunochemistry reveals short and long-term
changes in neuronal markers in the dorsal horn
and DRG
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FIGURE 2. Schematic representation of the inflammatory ca;cade starting from herniated disc and/or degenerating nerve.
lllustration: Rogier Trompert, Medical Art, www.medical-art.eu
Cinical applications
» Axial pain » Post-surgical thoracic pain
» Radicular pain » Chronic knee pain
- = Trigeminal neuralgia » Glossopharyngeal neuralgia
» Occipital neuralgia » Meralgia paresthetica
®» |[ioinguinal neuralgia » Other types of neuropathic
= Orchialgia pain
» Sacroiliacal joint pain
» Suprascapular pain
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Section Editor: Spencer S. Liu

Ultrasound-Guided Pulsed Radiofrequency Stimulation
of the Suprascapular Nerve for Adhesive Capsulitis:
A Prospective, Randomized, Controlled Trial

Yung-Tsan Wu, MD,* Cheng-Wen Ho, MD, PhD,t Yi-Ling Chen, MD,* Tsung-Ying Li, MD,*
Kuei-Chen Lee, PT, MS,* and Liang-Cheng Chen, MD, MS*

www.anesthesia-analgesia.org September 2014 « Volume 119 « Number 3

METHODS: Sixty patients with AC were included in the study. Patients were randomized into
the following 2 groups: the intervention group containing patients who received 12 weeks of
physical therapy after 1 treatment of PRF lesioning of the SSN, and the control group containing
patients who received 12 weeks of physical therapy alone. All outcome measurements includ-
ing visual analog scale (VAS), shoulder pain and disability index, and passive range of motion
(PROM) were performed at 1, 4, 8, and 12 weeks after treatment.




2017-05-17

RESULTS: Forty-two patients (21 patients in each group) completed the study. The intervention
group had a notably shorter time to onset of significant pain relief (6.1 + 3.4 vs 28.1 £ 9.2
days; P < 0.001) and noticeable reduction of VAS score at week 1 (40% vs 4.7%) than the con-
trol group (P < 0.001). All measured variables in the intervention group and most variables in
the control group showed significant improvement from the baseline (P < 0.05). A comparison
of the 2 groups indicated significantly greater improvement in the intervention group at all times
in VAS and shoulder pain and disability index scores (all P < 0.05), and for most gain of PROM
(P < 0.05). There were no serious adverse effects or complications in either group.

CONCLUSIONS

This study shows that PRF lesioning of the SSN under UG
provides faster onset and longer term pain relief as well as
decreases disability in patients with AC. Furthermore, PRF
lesioning can be easily repeated if the pain recurs because
there is no destruction of tissue. This method is also con-
venient and safe under UG. The application of PRF lesion-
ing of the SSN under UG appears to have clinical value,
although additional large long-term studies are needed to
confirm our results. 58
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Pain Medicine 2015; 16: 1155-1162
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NEUROMODULATION SECTION

Original Research Article

Pulsed Radiofrequency for Chronic Intractable
Lumbosacral Radicular Pain: A Six-Month
Cohort Study

Koen Van Boxem MD, PhD, FIPP,*!

Nelleke de Meij MSc,' Alfons Kessels MD, MSc,*
Maarten Van Kleef MD, PhD, FIPP,*¢

and Jan Van Zundert MD, PhD, FIPP'

Results. Out of 461 screened patients, 65 were
included. According to the intention to treat analy-
sis, clinical success was achieved in 56.9%, 52.3%,
and 55.4% of the patients at respectively 6 weeks,
3 months, and 6 months. DN4, Oswestry Disability
Index and physical component for the RAND-36
quality of life improved significantly while the mental
component remained unchanged. The number of
patients on opioids was reduced.

Conclusions. PRF treatment of the DRG may be
considered for patients with chronic, severe lumbo-
sacral radicular pain refractory to conventional
medical management.
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EVIDENCE-BASED MEDICINE
/ Section Editor: Jan van Zundert, MD, PhD, FIPP
Radiofrequency and Pulsed
Radiofrequency Treatment of
Chronic Pain Syndromes:
The Available Evidence
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Jacob Patijn, MD, PhD*; Maarten van Kleef, MD, PhD?*;
Jan van Zundert, MD, PhD, FIPP"
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Pain Practice, Volume 8, Issue 5, 2008 385-393

PRF - Pulsed radiofrequency
Cervical DRG - effect camparable to RF, NNT 1,1 - 1,6 in
studies

- Facet denervation - results comparable to RF, NNT 1,1 -1,5
Trigeminal neuralgia — CRF is more effective, NNT for RF
group -1, NNT for PRF group — 10 (only one RCT)
The NNT is defined as the number of patients that must be freated to have at
least 1 patient with at least 50% pain reduction after the procedure
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Case Report
Using Pulsed Radiofrequency Ablation to Treat
Pain Associated with a Tumor Involving the
Brachial Plexus
Humair Rana, MD, and Gerald Matchett, MD
Pain Physician 2013; 16:E311-E314 « ISSN 2150-1149

[ We present the case of a 53-year-old woman with a metastatic axillary tumor that involved her

brachial plexus. Attempts to control her pain with medication were unsuccessful despite escalation
and use of adjunct agents. She was not deemed to be a surgical candidate due to the size and
location of the tumor. Radiation was discussed but, obviously, would not work immediately. Our
team decided to employ a brachial plexus catheter for continuous nerve block, which provided
almost complete relief of pain. Since her pain was deemed to be of peripheral etiology, pulsed
radiofrequency ablation of her brachial plexus was used for more long-term pain relief. The patient
responded very well with minimal pain issues and no apparent complications. On follow-up, the
patient had good relief for almost 2 months.
Pulsed radiofrequency is a poorly understood technology that has increasing evidence for certain
pain conditions; however, for cancer and peripheral nerves the evidence is slim to none. Our
case presents a successful use for pain management of a brachial plexopathy due to a tumor.
We propose that pulsed radiofrequency may present a non-neurodestructive pain management
technique for tumors involving peripheral nerves, though more data is definitely needed.
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Conclusions

» Fvidence for PRF is gradually accumulating

» RF denervarion on the cervical and lumbar
levels has the most solid evidence

» The studies on the management of cervical
radicular pain suggest comparable efficacy for
CRF and PRF. The PRF treatment is supposed to
be safer and therefore PRF should be preferred

Conclusions

» The formal evidence for RF interventions in spinal
pain is limited

» Well-designed trials needed
» Well selected patient groups needed

» Peripheral nerves PRF for various types of
neuropatic pain — well designed RCTs needed

» |nvestigation in mechanism of PRF needed
» Refinement of techniques is necessary
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