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In biological tissues, it is known that the creation of gas bubbles (cavitation) during ultrasound
exposure is more likely to occur at lower rather than higher frequencies. Upon collapsing, such
bubbles can induce hemorrhage. Thus, acoustic inertial cavitation secondary to a 220-kHz Magnetic
resonance guided focused ultrasound (MRgFUS) surgery is a serious safety issue, and animal studies
are mandatory for laying the groundwork for the use of low-frequency systems in future clinical trials.

The results point to the risks associated with the method if the exposure levels are not carefully
controlled to avoid inertial cavitation in the acoustic beam path. If methods can be developed to
provide this control, a nonthermal approach could greatly expand the use of TcMRgFUS for precisely
targeted ablation to locations across the entire brain 1).

A work demonstrates that 220-kHz ultrasound is capable of inducing a thermal injury in the brain of
living swines without hemorrhage. Although the same acoustic energy can induce either a
hemorrhage or a thermal lesion, it seems that low-power, long-duration sonication is less likely to
cause hemorrhage and may be safer. Although further study is needed to decrease the likelihood of
ischemic infarction associated with the 220-kHz ultrasound, the threshold established in this work
may allow for the detection and prevention of deleterious cavitations 2).

1)

Arvanitis CD, Vykhodtseva N, Jolesz F, Livingstone M, McDannold N. Cavitation-enhanced nonthermal
ablation in deep brain targets: feasibility in a large animal model. J Neurosurg. 2015 Sep 18:1-10.
[Epub ahead of print] PubMed PMID: 26381252; PubMed Central PMCID: PMC4798909.
2)

Xu Z, Carlson C, Snell J, Eames M, Hananel A, Lopes MB, Raghavan P, Lee CC, Yen CP, Schlesinger D,
Kassell NF, Aubry JF, Sheehan J. Intracranial inertial cavitation threshold and thermal ablation lesion
creation using MRI-guided 220-kHz focused ultrasound surgery: preclinical investigation. J Neurosurg.
2015 Jan;122(1):152-61. doi: 10.3171/2014.9.JNS14541. PubMed PMID: 25380106.

From:
https://neurosurgerywiki.com/wiki/ - Neurosurgery Wiki

Permanent link:
https://neurosurgerywiki.com/wiki/doku.php?id=cavitation

Last update: 2024/06/07 02:55

https://neurosurgerywiki.com/wiki/doku.php?id=ultrasound
https://neurosurgerywiki.com/wiki/doku.php?id=magnetic_resonance_guided_focused_ultrasound
https://neurosurgerywiki.com/wiki/doku.php?id=magnetic_resonance_guided_focused_ultrasound
https://neurosurgerywiki.com/wiki/doku.php?id=thermal_injury
https://neurosurgerywiki.com/wiki/
https://neurosurgerywiki.com/wiki/doku.php?id=cavitation

