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Impulsive Pressure Occurring During the Bubble Motion in Blood*
In Relation to the Complication of Extracorporeal Shock Wave Lithotripsy

Tomoji TSUJINO, Akira SHIMA** and Hiroyuki SAKAI***

(Received May 25, 1992)

Extracorporeal Shock Wave Lithotripsy (ESWL) is an epoch-making therapy in which ureter stones
and kidney stones are destroyed by shock wave focused from ouside of human body. While ESWL has
advantages of greater physical safety and better production of clinical data, alimentary canal bleeding, organ
damage, colic, etc. are indicated as complications. The adverse reactions may contribute to cavitation
phenomena generated at the neighborhood of the focus of the shock wave. In this work, the motion of
cavitation bubbles in blood subjected to a pressure pulse and the pressure variation produced by bubbles
are theoretically analysed. As a result, the variations in time of the bubble radius in blood subjected to a
suddenly pressure change and a triangular pressure pulse are made clear. The effects of the pressure pulse,
the initial bubble size, and the hematocrit on the maximun pressure are numerically clarified.
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Fig. 3 Effect of hematocrit on the variation with time of bubble radius
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Fig. 7 Relation between the maximum pressure and initial bubble radius
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