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Simulation Study and Experiment for Noninvasive Measurement 
of Temperature Distribution in Excised Tissues by Ultrasonic CT 

 
Tohru Yamashita  

 
The purpose of this study is to develop a noninvasive method to measure temperature distribution in tissues by using ultrasonic 

CT system. Comparison of CT algorisms, simulation of CT reconstruction and the experiment for tissue made of two agars were 
performed, following results were obtained. (1) Shepp-Logan filtered convolution method and AART are recommended as the 
effective CT algorisms for Ultrasonic CT. (2) Tissue has an optimum size for the distance between ultrasonic transmitter and 
receiver. (3) Temperature distribution reconstructed from measured arrival time of ultrasonic wave was distributed within the 
range of those measured directly, though the discontinuity of temperature was shown at a border of mediums. 
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Fig. 1  Arrival time of ultrasonic wave 
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超音波CT（山下）
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Fig. 2  Ultrasonic CT scanning system 
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Fig. 3  Sonic velocity acquisition system 
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Table 1 Simulation conditions 
Distance between 

transmitter and receiver 99 mm 

Sampling number s 100 (0.1 mm pitch) 
θ 100 (1.8 o pitch) 

Sonic 
velocity 

Tissue 1600 m/s 

Surrounding 1590 m/s 

Diameter of tissue 10  90 mm 
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Fig. 4  Comparison of CT algorisms 
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Fig. 5  Effect of tissue diameter on reconstruction ratio 
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Fig. 6 Relation between temperature and sonic velocity 

 

Fig. 7  Experimental tissue 
 

Fig. 8  Comparison of temperature with those measured 
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