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Abstract

Pulsed-radiofrequency neuromodulation (PRF) is a pain
management technique that involves placing a needle electrode near
nerves and generating electrical current pulses in order to modulate
the transduction of somatosensory information through those
nerves. This technique evolved from a similar radiofrequency (RF)
procedure in which constant current is distributed to a nerve or
neural structure. RF interrupts nerve conduction and prevents
somatosensory information from reaching the brain. In the case of
continuous radiofrequency, however, the destructive lesion can
cause further complicationsand unwanted side effects. According
toresearch, PRF, unlike RF, is non-destructiveyet still induces
analgesiaand consequently representsa more advantageous
technique. Onlya handful of previous studies have attempted to
determinethe neural effects of PRF. The current study seeks to
developan animal model of PRF using the spared nerve injury
model and, through molecular analysis of neurological tissues
harvested from rats, examines mechanisms by which PRF causes
analgesia.

Rats receiving PRF stimulation will have a significant increase
in hypersensitivity relief as compared to the group not receiving
PRF stimulation.

Procedure

e Initial Surgery: This is considered day zero
e Use SNI lesion model to create a state of
hypersensitivity by lesioning the tibial and common
peroneal nerves, which are two of the three terminal
branches of the sciatic nerve, but the third branch of
the nerve, the sural nerve, is left intact.
e PRF stimulation occurred after behavioral testing
on day 7
e The PRF probe was placed medial to the lesion and
lateral to the spinal cord of the sciatic nerve.
e 45 volts were administered, and the temperature of
the probe approached 42°C. However, it was not
permitted to exceed that temperature because
excessive heat would damage the neurons.
e The sciatic nerve, both left and right dorsal root
ganglion and the spinal cord were harvested
e These tissues are located near the local site of the
lesion and will be tested for the presence of
cytokines.
e All of these cytokines are present in Neuropathic
pain. (Cunha, Poole, Lorenzetti, and Ferreira, 1992)
— Interleukin-1
— Interleukin-6
— Tumor Necrosis Factor-o
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Treatment

e Peak concentrations of the cytokines occur seven days after the onset of injury, it is
possible that the 14-day span of data collection could have interfered with the analgesic
effects of the PRF stimulation.

e Relatively small sample size, yet this is unlikely because the data was collected by two
different people (both were blind to which rats had received the SNI model and PRF
stimmulation), and each set of collections had data that was consistent. Also, there were
significant differences between the Sham group versus the SNI model group.

e Also, the placement of the electrodes on the sciatic nerve and the impedance of the
tissue (the resistance of the tissues the current passes through) could have affected the
results.

Future Research

e Shorten the data collection of each rat to a total time frame of 7 days and the PRF
stinulation would be administered in the middle of the week. This time frame may
produce significant results because the cytokines would be at their peak levels by the
end of the 7 days after the lesion was induced.

® Determine whether it is the chemical components in the neurons or the electrical
activity that produces the analgesic effects of PRF stimulation using lidocaine.

Conclusion

Pulsed radiofrequency neuromodulation is a surgical technique that is used to produce
analgesic effects in individuals suffering from chronic neuropathic pain. This
technique does not destroy neurons which eliminates many of the aversive side-effects
that RF would normally produce. However, it now appears that, at least in rats, PRF is
not the ideal procedure for lesions that resemmble SNI models of hypersensitivity. The
present study adds to the current literature of PRF stimulation and opens the doors to
further surgical explorations in future research.
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