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Is Cryoneurolysis New?
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Intraoperative Intercostal Nerve Freezing to
Prevent Postthoracotomy Pain
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Abstract

Intraoperative intercostal nerve freezing has been found to improve
coughing and deep breathing and reduce the need for narcotics

postoperatively. The incision is rendered anesthetic, and the procedure

does not reauire repetition. This techniaue avoids the possible




So What Is Different?

* Three things
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Temperature Mediated Injury to Nerves

+10° C _5°C -20°C
Tgmpgrary Conduction Axonotmesis
signaling block lasting

Inactivation hours - days

| |

Na/K pump Axonal and Myelin degeneration
disruption




Neurohistology

Seddon Sunderland  MacKinnon  Description
Neuropraxia 1 Local physiologic block with paralysis but no anatomic disturbance of the nerve. Full
recovery is expected
Axonotmesis 2 Nerve injury with degeneration of the distal segment. Intact endoneurium and
perineurium. Full recovery occurs at rate of 1.5 mm/day
3 Endoneurial damage with subsequent scarring and incomplete regeneration. Variable
recovery
Neurotmesis 4 Nerve damaged with complete internal structural disorganization. Nerve trunk remains
intact. No functional recovery unless operative intervention
5 Nerve trunk cut completely. Early operative intervention necessary for restoration of
some function
6 Mixed nerve injury

Trescot AM. Pain Physician. 2003;6(3):345-60.



Neurohistology

Depth

Table 1. Nerve injury as a function of cold [5,7].

Blood Flow  — First degree +10 to —-20°C
Neuropraxia - interrup conduction; short
recovery time—
_ Second degree —-20°C to —100°C
Nerve Size and _Axonotmesis—Lressof-axomcontimmity; 8
Composition Wallerian degeneration; preservati
endoneurium, peri T and epineuriu

Nonreversib
ird/Fourth degree

—-140°C and colder

Neurotmesis — loss o n continuity;

Time some loss ntinuity of endoneurium and
periretrium
degree Not possible with
Transection (severe neurotmesis) — gross loss of cryoneurolysis
Lesion Length continuity

lIfeld BM, Preciado J, Trescot AM. Expert Rev Med Devices. 2016;13(8):713-25.
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Peripheral Nerve Scaffolding
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Seddon Sunderland Description
Neuropraxia 1 Local physiologic block with paralysis but no anatomic disturbance of the nerve. Full
recovery is expected
Axonotmesis 2 Nerve injury with degeneration of the distal segment. Intact endoneurium and
perineurium. Full recovery occurs at rate of 1.5 mm/day
3 Endoneurial damage with subsequent scarring and incomplete regeneration. Variable
recovery
Neurotmesis 4 Nerve damaged with complete internal structural disorganization. Nerve trunk remains
intact. No functional recovery unless operative intervention
5 Nerve trunk cut completely. Early operative intervention necessary for restoration of
some function
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Peripheral nerve injury grading simplified on MR neurography: As
referenced to Seddon and Sunderland classifications

Avneesh Chhabra, Shivani Ahlawat,1 Allan Belzberg 2 and Gustav Andreseik®

» Author information » Copyright and License information Disclaimer I}




How this Works (Non-Oncology)

* 50% better, or 3 points on the VAS
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* 50% better, or 3 points on the VAS
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How this Works (Oncology)

Consider Regional

N Ablation ..........................................
Can responsible nerve /
N be identified Y _ Evaluate Benefits vs.
/ \ Paralysis
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/N
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Complex*A Mass .
* Include nerve with tumor protocol

» Evaluate potential effects of motor compromise
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How this Works (Oncology)

Consider Regional
- Ablation -
Can 5

N ‘ Techniques in Vascular and Interventional — Y Evaluate Benefits vs.
/ _i;_isju. Volume 23. ,.S.a.fj;il::gz 2020, 100698 ParaIySiS
Can the Mass be ‘ ' ' rry
Ablated \ Interventional Cryoneurolysis: An Illustrative \
Y

s the Approach N

Ablate the Ablate the
Complex*? Mass

N

Ablate the Nerve

* Include nerve with tumor protocol
» Evaluate potential effects of motor compromise



Thank You




