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M-..  Whatis Neuromodulation g

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

NEUROMODULATION agents, to specific neurological sites in the body”

COMPREHENSIVE TEXTBOOK OF PRINCIPLES,
TECHNOLOGIES, AND THERAPIES

The International Neuromodulation Society

e inhibition electrically or chemically or physically

* stimulation activity in the central, peripheral, or
 modification Y . » PETIP ’

. autonomic nervous system
* regulation
 therapeutic alteration

[Objective: to maximize nociceptive block, minimize tissue destruction]
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The first use of electricity for pain control

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).
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_ Extra-axial Neurostimulation N

Electrical neuromodulation (Neurostimulation)

Extra-axial Neurostimolation
|

| | |

Peripheral Subcutaneous Radiofreauenc
Nerve (PNS) IESHE ([AFNS) =
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B RADIOFREQUENCY

CONTINUOUS (1949)
500 kHz with sine wave
Temperatures between 50 and 90 °C
Variable voltage — fixed temperature

Damage of nerve fibers

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 (?)
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M-".  DIFFERENT TYPES of RADIOFREQUENCY S

Monopolar Bipolar

Tissue heated » Tissue heated

Egg-shaped or
spherical ablation

RF between elecirodes

No ground pad
Most procedure i '
st procedures Large brick-shaped ablation

Eg SlJ Joint, Thoracic MB

Cooled

Tissue heated

. Spherjcg|gb|gﬂgﬁ Iwo cross sections of one ablation

Electrode cooled
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M ESRAITALIA Zachariah C, et al. Reg Anesth Pain Med 2020;45:792-798. doi: 10.1136/rapm-2020-10136 \Qrovate

@ Physiological and functional responses of water-
cooled versus traditional radiofrequency ablation of
peripheral nerves in rats

OPEN ACCESS

Time Post
Ablation

2 weeks 3 weeks

4 weeks

Traditional RF 50s

Cooled RF 80s
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. P Cobbs A, et al. Reg Anesth Pain Med 2023;0:1-7. doi:10.1136/rapm-2023-104554 |GG L e (S““O““‘"

@ Water-circulating probes significantly modify lesion
length and axon damage in cooled radiofrequency

OPEN ACCESS _ R A
ablations when compared with similar-sized standard
radiofrequency probes in rats
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— The Korean Journal of Pain http://dx.doi.org/10.3344/kjp.2016.29.1.3

| Review Article |

Neural Ablation and Regeneration in Pain Practice

Fibrofatty tissue
ff_;= '-l\_ﬁ_\ N
. E
,-f";f “g\ FUnmyellnated fiber pineuriam
A/ oy ' #45  (Axon, mainly autonomic nerve system) oo
f— - 5 ‘!"‘:-:J . ) erineurium
. , } - Myelinated fiber
“ £ 3 = (Ax0n+Mye|in’ Fascide
'v f e arasas mainly
\ - .
Blood vessels — somatosensery or Endoneurium
motor nerve system) Avon
Endoneurium
Myelin
Fascides
P \ . Seddon Neurapraxia [«——— Axonotmesis —»| Neurotmesis
erineurium
Sunderland 1% 2" | 3¢ 4" 5"
Peripheral nerve trunk

Epineurium
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« A compressed gas (N,O or —» EXHAUST
CQO,) isreleased through a tiny ‘\ s
i “— «— N,00r CO,
opening and expands /, L 2

* The tip goes to — 70°C (Joules-
Thompson effect)

4+— SI|LVER PROBE TIP
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esramaus WALLERIAN DEGENERATION AND RECOVERY OF MOTOR NERVES \Qencnan
AFTER MULTIPLE FOCUSED COLD THERAPIES

MUSCLE & NERVE February 2015
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1 Week Post-Tx

32 Week Post-Tx

MUSCLE

MUSCLE & NERVE February 2015
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= Why Ultrasound? \gerenn

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

U |traSOU ﬂd gLHdaﬂce Hurdle MF. Phys Med Rehabil Clin N Am. 2016;27(3):673-86.

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

computed tomograph
p g p y Yue Ley et Al.1I. Clin J Pain. 2023;39(2):68-75..

3. l\/lany advantages:
no ionizing radiation,
*  real-time guidance,
«  high spatial resolution,
«  excellent soft tissue contrast,
- ability to identify and avoid critical structures



* : AZIENDA OSPEDALIERA
Ml European Society of_ SAN GIOVANNI ADDOLORATA

Ml Regional Anaesthesia

L Pain Management N

» Ensure(accuracly of procedures

|

Landmark guide: 5-40%

Lat Fem
Cutaneou
Nerve

US-guidance: 95-100%

Inguinal
Ligame
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Pain Management N\ Vs

THYROID GLAND

TRACHEA ___—STERNOTHYROID

ESOPHAGUS ~__ .
RECURRENT LARYNGEAL /A |
NERVE _

VAGUS NERVE REVERTEBRAL FASCIA

INTERNAL JUGULAR VEIN | N \\ CERVICAL ROOT
/ ~

COMMON CAROTID ARTERY/ SPINAL CORD LONGUS COLLI VERTEBRAL ARTERY
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ESSR-Shoulder ESSR-Hip ESSR-Knee
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An Atlas of Surgical Techniques
A. Lee Dellon

1863: John Hilton

Hilton’s Law

Motor sparing
&) Springer
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www.elsevier.com/locate/ymse

ELSEVIER

Sensory innervation of the human shoulder

joint: the three bridges to break
A Superior B Superior

Medial Lateral

Lateral pectoral nerve
Suprascapular nerve
Axillary nerve

Lower subscapular nerve
Acromioclavicular ligament
Coracoclavicular ligament
Coracoacromial ligament
Transverse humeral ligament
Long head of biceps tendon

High (in green) to low (white)
density of mecanoreceptors

High density areas
of nociceptor

G).:.‘0‘--"—‘-(»3'\-)—k
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Cryoanalgesia for shoulder pain: a motor-sparing iy

approach to rotator cuff disease \Qonenain

P. Reg Anesth Pain Med 2022;0: 1-5.doi:10.11 36/r‘apm—2022— 103670
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P. Reg Anesth Pain Med 2022;0:1—5. doi:10.1 136/r‘apm—2022—103670
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P. Reg Anesth Pain Med 2022;0: 1-5.doi:10.11 36/r‘apm—2022— 103670
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ORIGINAL ARTICLE
Regional Anesthesia and Pain Medicine e Volume 43, Number 2, February 2018

Anatomic Study of Innervation of the Anterior Hip Capsule
Implication for Image-Guided Intervention

[] High femoral nerve
. Low femoral nerve

Articular branches :

@ High obturator nerve @ Low obturator nerve
@ Femoral nerve [ Obturator nerve

[ Accessory Obturator Nerve
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P Peng : Ultrasound for Interventional Pain Management, 2019
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P Peng : Ultrasound for Interventional Pain Management, 2019
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Lateral

P Peng : Ultrasound for Interventional Pain Management, 2019
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Pain Medicine, 22(5), 2021, 1072-1079

doi: 10.1093/pm/pnab057

Advance Access Publication Date: 10 February 2021
Original Research Article

NEUROMODULATION & MINIMALLY INVASIVE SURGERY SECTION

Innervation of the Posterior Hip Capsule: A Cadaveric Study

Superior gemellus
Obturator internus
_Inferior gemellus

_— Quadratus femoris

Articular branches of NQF
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Minerva Ancstesiologica 2022 Decermber88(12):1076-8 for hip chronic pain:
DOI: 10.23736/S0375-9393.22.16747-7 another Step tOWElI’dS the flltlll‘e
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PAIN" 152 [2011) 481-487

IASP

Research PEpers

Radiofrequency treatment relieves chronic knee osteoarthritis pain: A
double-blind randomized controlled trial

& control group
= RF group
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Anatomical Study of the Innervation of Anterior Knee o 120 oo
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Regional Anesthesia and Pain Medicine + Volume 43, Number 4, May 2018 G‘ s
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LATERAL
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N. to vastus intermedius . Superior lateral genicular n. . Superior medial genicular n.

__; Common fibular n. . N. to vastus medialis

N. to vastus lateralis . Inferior lateral genicular n. - Inferior medial genicular n. Recurrent fibular n. Infrapatellar br. of saphenous n.
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Inferior

Posterior br. common fibular/sciatic n.

Posterior div. obturator n.

NR 1

Superior br. tibial n.
LIH 1
. .y e R a°
Inferior br. tibial n. W1ee L S8
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cBy em* W 100 L 50 cGy cm?
27.81 26.11.2021 27.01
min 0:25 10:40:08 min 8:25
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[ TAKE HOME MESSAGES

Temperature-mediated Neuromodulation appears to be a safe and
effective treatmaent far rhranir inint Nnain

There are « yerature-
mediated |

There arer safety and
efficacy of

Anatomica

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