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• inhibition 
• stimulation 
• modification 
• regulation 
• therapeutic alteration

activity in the central, peripheral, or 
autonomic nervous system

electrically or chemically or physically

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

agents, to specific neurological sites in the body”
The International Neuromodulation Society

Objective: to maximize nociceptive block, minimize tissue destruction

What is Neuromodulation



Scribonius Largus observed the disappearance of gout pain 

after accidental contact with a torpedo fish (15 AD).

Use of Mediterranean Sting-rays to cure headaches (46 AD).

The first use of electricity for pain control



Extra-axial Neurostimolation

Peripheral
Nerve (PNS)

Subcutaneous
Tissue (PFNS) Radiofrequency

Electrical neuromodulation (Neurostimulation)

Extra-axial Neurostimulation



The power of fire



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 RADIOFREQUENCY
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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





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

45%10%

Pain Management





Only good qualities?





1863: John Hilton
Hilton’s Law

Motor sparing













P Peng : Ultrasound for Interventional Pain Management, 2019
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1. Temperature-mediated Neuromodulation appears to be a safe and 
effective treatment for chronic joint pain

2. There are currently no widely accepted protocols for temperature-
mediated Neuromodulation targets

3. There are no randomized controlled trials (RCT) assessing safety and 
efficacy of proposed targets

4. Anatomical studies are needed

5. US could be an important tool in the management of joint pain

TAKE HOME MESSAGES



www.sonopain.com
info@sonopain.com

Ci vediamo al prossimo
Congresso

info@sonopain.com
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