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Overview

► Radiofrequency (RF) ablation is a 
minimally invasive technique using 
heat generated by high-frequency 
alternating current to destroy 
pain-conducting nerve fibers.

► It is primarily used for chronic pain 
syndromes when conservative 
management fails.



Mechanism of Action

► RF current causes ionic agitation producing heat 
(60–90°C).

► This leads to coagulative necrosis of targeted 
nociceptive fibers while preserving adjacent 
structures.

► Two types: Conventional RF (thermal lesion) and 
Pulsed RF (neuromodulatory effect without 
tissue destruction).



step by step mechanism

► Step-by-step mechanism     Application of current: An 
electrode is placed near the targeted nerve that is sending 
pain signals.  Ion vibration and heat generation: 
Radiofrequency current is passed through the electrode. 
This current causes the water molecules in the surrounding 
tissue to vibrate rapidly, creating frictional energy and 
heat—a process known as the Joule effect.  Protein 
denaturation: Once the temperature reaches a critical 
point (typically around \(60-80^{\circ }C\)), the heat causes 
proteins within the nerve cells to denature and their cell 
membranes to melt.  Tissue destruction: This damage 
prevents the nerve from functioning and transmitting pain 
signals to the brain.  Pain signal interruption: By destroying 
the nerve tissue, the RFA procedure interrupts the pain 
pathway, providing pain relief



step by step mechanism

► Different techniques

► Conventional RFA: This involves creating a 
permanent lesion through thermal damage. 

► Pulsed radiofrequency (PRF): This technique 
uses a different, lower temperature to 
influence nerve function without causing 
permanent tissue destruction. It is thought to 
help modulate pain signaling pathways in the 
spinal cord, though its precise mechanism is 
still being researched





Equipment and Setup

► 1. RF generator producing alternating 
current.

► 2. Needle electrode (insulated shaft 
with active tip).

► 3. Grounding pad.
► 4. Fluoroscopic or ultrasound 

guidance.
► 5. Temperature and impedance 

monitoring system.





Indications

► • Chronic facet joint pain (lumbar, cervical)

► • Sacroiliac joint pain

► • Trigeminal neuralgia

► • Post-amputation pain (stump or phantom)

► • Chronic discogenic pain

► • Peripheral neuralgias (occipital, intercostal, 
etc.)





Contraindications

► • Local infection

► • Coagulopathy

► • Uncontrolled systemic illness

► • Allergy to local anesthetic or 
electrode materials

► • Pacemaker dependency (relative)



Procedure Steps

► 1. Patient positioned and prepped under sterile 
technique.

► 2. Local anesthetic infiltration.

► 3. Needle placement under fluoroscopy or 
ultrasound.

► 4. Sensory and motor stimulation testing.

► 5. Lesioning at 80°C for 60–90 seconds 
(conventional RF).

► 6. Post-procedure analgesia and monitoring.



Complications

► • Neuropathic pain or dysesthesia

► • Local bleeding or hematoma

► • Infection or neuritis

► • Motor deficit (rare)

► • Pain recurrence due to nerve 
regeneration



Pulsed Radiofrequency

► Delivers short bursts of current with 
low temperature (≤42°C).

► Modifies pain transmission without 
nerve destruction.

► Useful for neuropathic pain and 
sensitive areas (e.g., dorsal root 
ganglion).



Role of Physiotherapy

► Physiotherapy complements RF by restoring 
function and preventing recurrence.

► Includes:

► • Post-procedure range-of-motion exercises

► • Core strengthening and posture training

► • Pain education and behavioral therapy 
integration

► • Prevention of deconditioning and chronicity



Advantages Over Other 
Techniques

► • Precise lesioning of target 
nerves

► • Long-lasting relief (6–18 
months)

► • Minimal tissue damage
► • Repeatable and safe under 

imaging guidance





side effects and management



Recent Advances (2023–2025)

► • Cooled RF for larger lesion size and deeper nerve 
coverage

► • Bipolar RF technology for increased precision

► • Real-time ultrasound-guided RF

► • AI-assisted target mapping and pain prediction 
algorithms



References

► 1. Raj PP. Practical Management of Pain, 6th Ed. 
2023.

► 2. Deer TR et al., Pain Physician, 
2024;27(2):105–128.

► 3. Chua NH et al., J Pain Res. 2023;16:1449–1460.

► 4. Cohen SP et al., Lancet Neurology. 
2025;24(1):56–69.


