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Radiofrequency (RF)

 The 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
Pulsed radiofrequency (PRF) - neuromodulatory
treatment

History
 Cosman built the first CRF lesion generator in the early 1950s
 CRF was first used to treat pain in 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
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CRF - Conventional Continuous Radiofrequency

Uses high-frequency alternating current to
induce coagulative necrosis in the target tissue
Temperatures between 60 and 80 º C
CRF lesions are well circumscribed

PRF - Pulsed Radiofrequency

Current in short (20 ms) high-voltage bursts
Silent phase (480 ms) allows time for heat
elimination
Target tissue below 42 ºC
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Potential mechanisms
 Exact mechanism is unclear
 Upregulationg of c-Fos in rat DRG, dorsal horn laminae I and
II. C-Fos is a proto-oncogene expressed in response to
neuronal activity and may have a role in nociceptive
transmission.
 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)
 Increased presence of ATF-3 in neurons (activating
transcription factor 3 - marker of cellular stress)
 Increased 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 ºC 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-δ
axons
Immunochemistry reveals short and long-term
changes in neuronal markers in the dorsal horn
and DRG
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Cinical applications
 Axial pain

 Post-surgical thoracic pain

 Radicular pain

 Chronic knee pain

 Trigeminal neuralgia

 Glossopharyngeal neuralgia

 Occipital neuralgia

 Meralgia paresthetica

 Ilioinguinal neuralgia

 Other types of neuropathic
pain

 Orchialgia
 Sacroiliacal joint pain
 Suprascapular pain
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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 treated to have at
least 1 patient with at least 50% pain reduction after the procedure
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Conclusions
Evidence 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
Investigation in mechanism of PRF needed
Refinement of techniques is necessary
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