J‘CMK

32

EVIEW

Secdeece ‘%&”

PE T2 U8 T A v oK BR U0 bl BE e 5

SPE AR i T4

s 100084
m; 1] o ’
’ o , Comsol
X&iA ; ; ;
hESXE R616.3 X EkRRINE A XEHS 1000-7857(2009)13-0032-04

Enhancement of Image Contrast of
Iceball During Cryosurgery Via
Ultrasonic Elastography
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Tsinghua University, Beijing 100084, China

Abstract The biological tissues will change its elasticity by orders
of magnitude after it was frozen. Through digesting the typical
characteristics of ultrasound elastography and cryosurgery, the
ultrasound elastography is proposed for the first time to monitor the
formation and thawing of the iceball during a cryosurgical process.
This method is expected to provide a much better imaging resolution
over traditional wultrasound monitoring. As the first step to
understand the new strategy, the feasibility of achieving a high
resolution is theoretically demonstrated by simulated data from
Comsol and Matlab software using ultrasound elastography
algorithm, which lays the groundwork for further experimental
investigation and coming design of hardware. As a high image
contrast and low cost technique for monitoring iceball, the new
method is expected to play an important role in future cryosurgery.
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Fig. 1 Visual image on iceball formation in transparent
phantom gel during freezing by cryoprobe
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Fig. 2 A typical cryosurgical process guided by
ultrasound imaging system
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(a) Displacement image
of model compressed
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(b) Elastography of the
model in Comsol

Fig. 4 Computational model for tissues embedded
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Fig. 3 Numerical algorithm for ultrasound elastography
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(a) Displacement images of data A (b) Displacement images of data B (c) Displacement images of data C
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(g) Gray scale of ultrasound elastography  (h) Gray scale of ultrasound (i) Gray scale of ultrasound
of data A elastography of data B elastography of data C
5 3
Fig. 5 Ultrasound elastography of three monitored subjects with different elasticities
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