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Experimental study on the effect of blood vessel on high intensity focused ultrasound focal region in phantom
XUE Fan—fan, CHANG Shi-hui, JIAN Xi—qi

(School of Biomedical Engineering, Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To conduct an experiment with egg—white tissue—mimicking phantom containing simulated blood vessel to study the
effect of blood vessels at different blood flow rates, locations and vessel diameters on high intensity focused ultrasound (HIFU) focal region.
Methods: A phantom containing simulated blood vessel and blood flow was made with egg white,polyacrylamide etc. Experiments were
performed in a degassed water tank under certain parameter condition. The volumes of the color—changing focal region formed by HIFU
exposure were measured and the obtained data were statistically analyzed to discuss the effect of blood vessels at different blood flows,
locations and diameters on HIFU focal region. Results: The cooling effect of vessel on focal region was observed during exposure. With
decreased distance between vessel and focal point, the effect on focal region induced by blood vessel became more marked. The 2 mm blood
vessel almost had no impact on the size of HIFU focal region when the blood vessel located on the acoustic axis at a distance larger than 8
mm to the focal point (before the focal point), or a distance smaller than 3 mm (behind the focal point). The effect of the blood vessel of 2 mm
diameter was not significant when the vertical distance between the vessel center and the acoustic axis was larger than 3 mm. With
increased vessel diameter, the volume of focal region near vessel became smaller. Conclusion: The longer the distance between the vessel
and the focal point, the less effective of HIFU and can be neglected when a relative far distance is reached.
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Fig2 Schematic diagrams of phantom and transducer

1.4 %t F ik SR SPSS 17.0 A5
O30T, LA IR xes Fon o BT TR ¢ Kk,
Z ] LR LR 207 225387, P<0.05 254
Gt Lo

2 &R

2.1 i HIFU B3eg%m LIE 2 sy
SEERARCARF ST S, S EAR R=2 mm IV T
fih b (H=0 mm), 5 IR E d=15~19 mm B, AR
#(0.25 1 50 mL/min)JE BLAY HIFU £EBAnE 3 fr
7N, E P A X HIFU s, i 18 3 a] 41, HIFU
FEIRA T IS H S P, I R AR 2 5 A5 RE
ZIAIA — AR X IR S AR Mk
1 e, 3 1 0% d=15 mm B I 55 )5 T AR
B, T d=19 mm B 10187 JC AR OW B, B 25 48 9 Il
T AR K HIFU FEBEATRAR /N



55 4 4]

P UL, 288 LX) o i SR A 7 AR S ) ) AR 2B B

0 ml/min

sana. .
75ﬁ‘]. .

k=

SAREE .

25 ml/min

50 mL/min

[T

15mm 16 mm 17 mm 18 mm 19mm

B3 AER=ER HIFU &igE
Fig3 Images of HIFU lesion

F£1 RETURHEHER(XLs, mm?)

Tab1 Lesion volumes with various flows(x+s,mm?)

I BRR BRI (mI/min) B IS IEEY, (mL/min)
mm 0 25 50 0 25 50
15 28.7+6.3 19.0+5.1 17.6+£6.4 0 0 0

16 25.4+6.8 18.1£6.4 16.5£2.7 6.7+6.0 4.3+2.3 5.3+3.0
17 14.5+5.2 10.2+4.0 9.9+1.8 11.8+4.7 7.3+7.1 6.6+2.8
18 13.3+5.1 8.1+2.8 6.2+4.3 20.9+1.6 13.7£9.5 12.0+4.0
19 0 0 0 16.4+7.0 6.6+1.9 69+1.2
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Fig 6 Plot of lesion volume as a function of H
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Fig7 Lesion volumes for 2,4 and 6 mm diameters
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