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• Goals
– Basic Science of Histotripsy
– Advantages and Limitations
– Case example
– Who is this for?

• Objectives
– General understanding of this new ablation 

modality
– Early ideas on how we can better 

incorporate this modality into our algorithms
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Goals and Objectives 
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Ablation toolbox

RFA, MWA, *HIFU

Cryoablation

IRE, PEF

Histotripsy

Tried and true

Helpful in a pinch

New kid on the block
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Histotripsy: What is it?
histo – soft tissue and tripsis – to break  
• Acoustic cavitation

– Short, high-intensity 
ultrasound pulses

– Low duty cycle (<1%) 
minimizes heating 
• Not HIFU

– Microbubbles (cavitation 
cloud)
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Williams, R. P., Simon, J. C., Khokhlova, V. A., Sapozhnikov, O. A., & Khokhlova, T. D. (2023). The histotripsy 
spectrum: differences and similarities in techniques and instrumentation. International Journal of 
Hyperthermia, 40(1). https://doi.org/10.1080/02656736.2023.2233720
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Beam of destruction – 
Literally tearing the cells apart
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Knott EA, Zlevor AM, Hinshaw JL, Laeseke PF, Longhurst C, Frank J, Bradley CW, Couillard AB, 
Rossebo AE, Xu Z, Lee FT Jr, Ziemlewicz TJ. A comparison study of microwave ablation vs. 
histotripsy for focal liver treatments in a swine model. Eur Radiol. 2023 Feb;33(2):1050-1062. 
doi: 10.1007/s00330-022-09112-8. Epub 2022 Sep 1. PMID: 36048208.
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Histotripsy: Advantages 
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• Noninvasiveness 
– Not even a band-aid! 

• Tissue selectivity
– Pulse/pressure thresholds 

specific to tissues. Dead tumor 
cells, but maintain 
biliary/vessel structures  

– Avoidance of hemorrhage 
• Sharp boundary / Margin
• Real time monitoring of the 

ablation
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• Margin of histotripsy

– Not one ablation, but hundreds
– Set to minimum threshold +10%

• Placing a temperature probe at the periphery of 
the tumor, but at every part

– Real time feedback during procedure
• See it* or Hear it

• Can retreat areas efficiently during the active 
treatment if you see/hear ineffective treatment
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Histotripsy: Sharp boundary/margin

• Margin of thermal ablation?

– Core issue of all ablations
• Tissue parameters

– Cirrhotic vs fatty liver vs normal 

• Tumor parameters

– Desmoplastic pancreatic vs. well 
encapsulated neuroendocrine

• Heat sink

– Vessels around or high blood flow in the 
tumor

• What is the actual size of your planned 
ablation?
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Histotripsy: planned margin
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• Rapid involution
• Oncologists and 

patients love it
• Smaller good
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• Rapid involution
• Macrophages are 

absorbing the debris
• Ideal microenvironment 

for immune stimulation
– Vessels, lymphatic 

channels, more likely 
to be intact

– Pro-inflammatory 
environment
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Histotripsy: Systemic/Off target/Abscopal potential  
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Xu Z, Hall TL, Vlaisavljevich E, Lee FT Jr. Histotripsy: the first noninvasive, non-ionizing, non-thermal ablation 
technique based on ultrasound. Int J Hyperthermia. 2021;38(1):561-575. doi: 10.1080/02656736.2021.1905189. 
PMID: 33827375; PMCID: PMC9404673.
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• US guided treatment with a football
– Limited where it can treat in the liver and patient specific
– Cannot see with US cannot treat as effectively

• Larger patients
• Tumor types / prior treatments 

• Treatment is relatively long
– Patient/tumor cannot move 
– Heavier anesthesia needs

• Currently limited in effective treatment size of 4 
cm 
– 3 cm tumor with 0.5mm margin
– Repeat activations possible but not practical for true 

curative intent
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Histotripsy: Disadvantages 
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• 68M stage 4 CRC kras wt diagnosed in 2015. 

– Surgery -> 0/11 node+ 
– FOLFOX + Panitumumab
– 2017-2019 surgery, IR, SBRT liver and mesenteric metastases
– Neuropathy from Ox

– 2023 FOLFIRI + Panitumumab
– June 2024 POD in liver (6 liver mets)
– Oncologist says back on Ox vs 3rd line?
– IR says y90? 
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Example Case
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• June 2024
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Pre-treatment scans:
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• Seg 4B and 3

• Unable to target 
segment 8
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Treatment 7/22/24:
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Post Treatment 8/20/24 (1 month post)
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Post Treatment 11/18/2024 (4 months post)
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Who is this for? 
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• Still learning

– Very limited human data 
– Prospective Phase I/II

• THERESA (8 patients)

• HOPE4LIVER (44 patients)

• ~500 patients in retrospective cohort studies

– BOMBOOX post market study
• NYU practice

•  Less than 3 cm, easy to US lesion
• Critical structures
• Extra hepatic disease (or multifocal 

hepatic)
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