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e Summary of Progress

Histotripsy, a novel, non-invasive therapeutic technique, employs controlled pulsed
cavitational ultrasound for tissue ablation and is currently being evaluated for
thrombolysis and palliation of congenital heart disease. Some forms of therapeutic
ultrasound cause intravascular hemolysis. Hemolysis due to histotripsy has not been
previously evaluated. This study aimed to investigate the extent and consequences of
hemolysis caused by histotripsy in vivo.

Free flowing blood in the porcine femoral vein was treated with histotripsy therapy in 11
animals with systemic heparinization and 11 animals without heparin. Serum and
hemodynamic measurements were obtained at baseline (0), 2, 5, 10, 15, and 30 min, as
well as 48-72 hours post-procedure. Of the 11 non-heparin treated animals, 5 died
during or immediately following Histotripsy, while all animals in the heparin group
survived (non-heparin group mortality 45% vs. heparin group mortality 0%, p<0.05).
Among all animals, serum hematocrit decreased slightly following histotripsy (32.5 + 3.6
to 29.4 £ 4.2%, p<0.001). There was a significant increase in free hemoglobin (6.2 + 4.6
to 348 + 100 mg/dL, p<0.001) and LDH (365 + 68 to 722 + 85 U/L, p<0.001). Right
ventricle systolic pressure (RVSP) also increased (23.2 £ 7.2 to 39.7 £ 12 mmHg,
p<0.001). After 48 to 72 hours, hematocrit remained slightly decreased, and LDH
remained slightly increased, compared to baseline, though free hemoglobin nearly
returned to baseline. These results show that histotripsy applied to the circulating blood
volume is associated with high mortality in non-heparinized animals, but is generally safe
with systemic heparinization. A transient increase in free hemoglobin was observed with
no clinically significant reduction in total hematocrit. There is also a transient increase in
RVSP.
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