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• Effect: selective alteration of pain transmission properties within a region of the 

nervous tissue

• Result: ↓ nociception

• Mechanism: related to nerve activity

• Objective: to maximize nociceptive block, minimize tissue destruction

Purposes of NeurolysisXNeuromodulation



• inhibition 
• stimulation 
• modification 
• regulation 
• therapeutic alteration

activity in the central, peripheral, or 
autonomic nervous system

electrically or chemically

“The alteration of nerve activity through targeted delivery of a 
stimulus, such as electrical stimulation or chemical agents, to specific 

neurological sites in the body”
The International Neuromodulation Society

Neuromodulation techniques can be divided into electrical and chemical neuromodulations. 



RF/Cryo

Electrical neuromodulation (Neurostimulation) includes:

MCS





The power of fire



RADIOFREQUENCY
Variety of percutaneous procedures in medicine

• Aesthetic and restorative medicine
• Type of energy used to create heat and cause tissue changes
• An alternating electric current used to treat pain, at a high frequency (300-

500 KHz)

1. Heat formation
2. Generation of high intensity alternate electric 

field



PULSED (1998)

 500 kHz with sine wave

 2 pulses lasting 20 msec/second (2Hz)

 480 msec pause

 Maximum 42 ° C

 45V → temperature <42 ° C

 Minimal neurolesion or neuromodulation (?)

CONTINUOUS (1949)

 500 kHz with sine wave

 Temperatures between 50 and 90 °C

 Variable voltage → fixed temperature

 Damage of nerve fibers

RADIOFREQUENCY



DIFFERENT TYPES of CONTINUOUS RADIOFREQUENCY





COOLED RADIOFREQUENCY



COOLED RADIOFREQUENCY



Image guidance used during needle placement:
• Fluoroscopy vs Ultrasound

Use of diagnostic nerve block/s and image guidance
• 1 or 2
• Type, volume and location of LA

The type of cannula used in procedural approach
• Curved or Straight, Gauge, tip

The type of modulation
• pRF or cRF (Temperature, Pulse duration, Procedure duration)
• 1 or 2 lesions

VARIABLES



The power of ice



N2O or CO2

EXHAUST

SILVER PROBE TIP

• A compressed gas (N2O or 
CO2) is released through a tiny 
opening and expands

• The tip goes to – 70°C (Joules-
Thompson effect)





MUSCLE BLOOD VESSELS FAT



Successful lesion

• Function of the size of the ice ball
- Size of probe
- Freeze time (until the ice ball acts as insulato
- Tissue permeability to water
- Heat sink

• Function of proximity to nerve
- Meticulous nerve stimulation

• Function of the correct diagnosis



Cryo advances
• Cryoneuroablation is resurging 

because of a combination of:
• New recognition of peripheral nerve 

pathologies
• New imaging techniques 

(Ultrasound)
• New equipment

• Is the treatment of choice for 
entrapment of large, myelinated 
nerves



Cryo advantages
• Immediate pain reduction
• No neuroma formation, with no risk of secondary pain
• High efficiency: pain reduction from 6 months to 2 

years
• Can be repeated (nerve grows back)
• Simple diagnostic (Ultrasound or Fluoroscopy)
• No scar tissue formation
• Suitable for patients with PM or stimulators
• No risk of vessel proliferation and obliteration





Tronnier V, University of Lübeck 



Evidence and Reccomandations for RF
TYPE of PAIN ASP ASIPP NeuPSIG

Cervical root pain pRF not recommended
pRF of C2 DRG 

pRF not recommended inconclusive

Carvical axial pain Level IIB

Lumbar root pain pRF not recommended
pRF of lumbar DRG: good efficacy (+ 
TFESI), bipolar

pRF not recommended inconclusive

Lumbar axial pain Level IIA

Postherpetic 
Neuralgia

US-guided pRF on DRG more 
effective

NRS reduction > 50% applied 
on DRG at 6 months 

Trigeminal Neuralgia Gasser: pRF + cRF US-guided pRF (high voltage and 
duration)

Occipital Neuralgia pRF more effective and long-lasting 
than block with LA and CS 

Morton Neuroma More-definitive evidence is needed

Pudendal Neuralgia US-guided pRF with similar results 
to CT-guided



• Diagnostic and therapeutic interventions for pain management are based on 
image-guided procedures.

• There are three types of imaging:
• Fluoroscopy (F),
• Ultrasonography (US),
• Computed Tomography (CT).

• The gold standard today is Fluoroscopy.





Anesthesiology, V 120 • No 1 January 2014

Ultrasound of the cervical spine

• There were no validated ultrasound approaches for the cervical spine

• Delicate and vital structures in a very small area





Why Ultrasound?

1. Most typical imaging examinations and interventional procedures 
performed under fluoroscopy have also been reportedly performed under 
ultrasound guidance

2. For certain types of cervical pain injection therapy, there is also evidence 
that ultrasound provides noninferior guiding effects when compared with 
computed tomography

3. Many advantages: 
• no ionizing radiation, 
• real-time guidance, 
• high spatial resolution,
• excellent soft tissue contrast, 
• ability to identify and avoid critical structures

Hurdle MF. Phys Med Rehabil Clin N Am. 2016;27(3):673–86.

Yue Ley et Al. ìì. Clin J Pain. 2023;39(2):68–75..



Pain Management

• Ensure accuracy of procedures

Landmark guide: 5-40%

US-guidance: 95-100%



• Ensure safety of procedures

10%

45%

Pain Management



Only positive properties?



THANKS
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