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Historical overviewHistorical overview

• 1931 - the first use in humans for the management of 

trigeminal neuralgia (direct current of 350 mAmp, 10 mm 

uninsulated tip) (Kirschner)

• 1965 - RF percutaneous lateral cordotomy for unilateral cancer 

pain (Rosomoff)

• 1974 - RF lesion of the Gasserian ganglion in the treatment of 

trigeminal neuralgia (Sweet)
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Historical overviewHistorical overview

• 1975 - RF lesion of the medial branch for lumbar facetal pain 

(14G electrode introduced through a 12G needle) (Shealy)

• 1977 - RF lesion of the DRG (14G electrode, 12G needle, 

75°C) (Uematsu)

• 1980 - small-diameter electrodes (SMK systems) were 

introduced (22G needle with a fine thermocouple probe inside)  

(Sluijter, Mehta)     
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PRFPRF

• 1996 – Pulsed Radiofrequency (Sluijter, Cosman, Rittman, van 

Kleef)

1. Modified technique: 1 sec., 2 bursts of 20 ms each, 500kHz

2. One cycle: “active” phase, 

silent period

3. No heat lesion, temperature <42°C,

output 45V
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PRF basic elementsPRF basic elements

• X-ray or Ultrasound

• RF generator

• RF needle with active tip

• Active electrode (thermocouple)

• Dispersive electrode
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Application of PRFApplication of PRF
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IndicationsIndications

•Chronic Shoulder Pain ?!
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• 37 pts. chronic shoulder pain

• Mean pain duration was 26.8 months

• 10 cm needle, 5 mm active tip 

• 2 min PRF (42°C, 2 p.p.s, 20 ms, 40V)

Results: VAS pain score was reduced by 4,5 points,

improve mobility and treatment satisfaction
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• 11 pts. with chronic shoulder pain (mean age was 43.7, mean 

pain duration was 41.6 months)

• Positive results of diagnostic suprascapular nerve blocks (50% 

or more pain relief)

• 10 cm needle, 22-gauge, 10 mm active tip 

• Two PRF cycles of 180 seconds (42°C, 2 p.p.s, 20 ms, 45V)
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ResultsResults
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Suprascapular nerve PFRSuprascapular nerve PFR

PRF nervus suprascapularis  2C+ (To be considered) 
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IndicationsIndications

•Chronic Cervical Radicular Pain!
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Results (GPE)Results (GPE)

• At least 50% pain improvement of the GPE (global perceived 

effect) 

• 9/11 (82%) patients in the PRF group and in 4/12 (33%) in the 

sham group (P value = 0.03)
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Results (VAS)Results (VAS)

• 20 points reduction in pain intensity measured by VAS score

• 9/11 (82%) patients in the PRF group compared with 3/12 

(25%) in the sham group (P = 0.02)
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Results (GPE)Results (GPE)
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Cervical DRG PRFCervical DRG PRF

PRF treatment adjacent to the DRG 1B+ (recommended)
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IndicationsIndications

• Discogenic Low Back Pain?!
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• 8 pts.

• Mean duration of pain was 6.3 years

• Mean NRS score was 7.75 

• Disc height was reduced 60% in one patient and up to 

30% in the others

• 15-cm, 20-gauge needle with a 15-mm active tip

• 20 min, 2 p.p.s., 20 ms, 60 V
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Results (3 month after PRF)Results (3 month after PRF)
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• 76 pts.

• Ventral compartment syndrome

• LBP 6 months duration that was refractory to pharmacological 

treatment and physical therapy

• Discogenic pain confirmed by magnetic resonance imaging 

and provocative discography
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Results (3 month after PRF)Results (3 month after PRF)
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Results (12 month after PRF)Results (12 month after PRF)
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Results (3 and 12 month after Results (3 and 12 month after 

PRF + additional interventions)PRF + additional interventions)
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Intradiscal PRFIntradiscal PRF
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Intradiscal PRFIntradiscal PRF
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Intradiscal PRFIntradiscal PRF

Intradiscal PRF 2B± (to be considered) 27



IndicationsIndications

• Lumbar Radicular Pain ?!
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• Retrospective analysis

• 54 pts.

• HD (n=29), SS (n=12) or FBSS (n=13)

• Selective radicular nerve block (bupivacaine 0.125%)

• Efficacy of PRF was assessed: Numeric Rating Scale 

(NRS),  Global Perceived Effect (GPE)
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Results (D30, D60)Results (D30, D60)
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Results (D90, D180)Results (D90, D180)
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ResultsResults
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• 116 pts., the mean age 62.42 ± 13.16 years

• 88 - lumbar HIVD with radiculopathy,  28 – FBSS

• 10-cm, 22-gauge curved-tip cannula, 1-cm active tip

• 2 p.p.s, 20 ms, 120 seconds, 45 V, 42°C ( 2-4 levels)

• The results were classified as symptom-free (100% 

improvement), better (≥50% improvement), slightly better 

(≤50% improvement), unchanged.
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ResultsResults
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L4 DRG PRFL4 DRG PRF
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DRG PRFDRG PRF

L4 dxt. L5 sin.

DRG PRF 2C+ (to be considered) 36



PRF: mechanism of actionPRF: mechanism of action

•PRF applied to dorsal root ganglia induces cellular stress 

as measured by expression of neuron ATF3, sensory fibers 
appear to be selectively targeted by it (Hamann W. et al. 

2006)

•RRF causes only transient endoneurial edema (Podhajsky RJ. et 

al. 2005)
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PRF: mechanism of actionPRF: mechanism of action

• PRF procedure should partly destroy the myelin 
envelope of nervous fibers (M. Protasoni et al. 2005)
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PRF: mechanism of actionPRF: mechanism of action

• The rapidly changing electric fields produced by PRF 
alter the transmission of pain signals (Van Zundert S. et al

2005)
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ConclusionsConclusions

• Low invasive character

• Target selective approach

• Possibility of outpatient treatment

• Safety

45



Aim of our studyAim of our study

• To analyze histologic effects of PRF on the home pig 

lumbar ganglion and evaluate biomarkers expression in 
gangliar cells 
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XX--RAYRAY

Oblique view AP view
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XX--RAY (Lateral view)RAY (Lateral view)
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Thank You for Your attention.Thank You for Your attention.

From left to right: dr.E.Vasiļevskis, dr.I.Evansa, dr.I.Paņihins, prof.M.Pilmane, prof. A.Auzāns, 
dr.M.Arons.
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