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« with 0.5 °C accuracy & 1 cm? resolution
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~ca attriblite ke it an attractive
method to use for temperature estimation if a
temperature-dependent parameter can be
found, measured and calibrated
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Approach
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H and ¢ are the amplitude and duration of the insonifying burst
R is the distance from the transducer to the scattering volume
and

o(T), ¢(T) and n(T) apply to the scattering volume
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En(T):

n(T)/n(37) =

where p is the density of the medium (m) or scatterer (s).

The backscatter coefficient is given by the scattering cross section
— of a subwavelength scatterer (Morse and Ingard, 1968)
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Liver at 7 MHz
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Polynomial fits (lines) of these and other data (circles) were used to predict the
effect of attenuation and backscatter coefficient on the backscattered power level.
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Predicted Changes
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7.5 MHz

Transducer
Circulating

Heater Tissue ~ Needle
Sample Thermo-
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3) Collections of individual scatterers

Dk o
NAHS, R
u|Bl|® \vashington University in St. Louis R. M. Arthur 20 Aprl 2:';;




Pracicis J Crlzl IJJ—‘ Ir BrloKscariarac
A

and NVleasured CBE over 1 cm of Bovin

Effect of Backscatter Coefficient Experlment te109vi1b
6 . ; T

o Slte 1
x  Site 2
Site 3

£

Lipid Scatterer

N W
(o T L T O 4t &

o

1 1
M —

Normalized Backscattered Energy, dB

(i
s
)
on
| .
QD
[
L
s
1]
| -
1 1]
=
7]
]
N
-
o
7]
m
o
QO
N
o
=
|
o
=

Temperature °C Temperature, “C

X ok k
NAHS, R
u[M|® \vashington University in St. Louis R. M. Arthur 20 Apr,il Zgrc]);




o 2riargy fron)
Bovine Liverx

TE109V1B, Echoes from Site 5 Experiment: te109v1b, Site &
R0.°C

]
on

]
(=]

Scatterer #1

-
o

-
(=]

o | Scatterer #2

n

Normalized Received Energy, dB

L il
[ it

A
[ ]
1
QL
|
=
o
| .
QL
o
E
@
[ =
o
£
W
o
-1}
| =
[ &)
=
3
2]
=
o
=
=X

o

10
Time, microseconds

X ok k

NAHS, Reno
'L-_l' Washington University in St. Louis R. M. Arthur

20 April 2002




NAHS, Reno
20 April 2002

1

-
d)y O
Q) S
-
\|‘—

-
—
<)
-
—
>N
)
.

J ,

?ﬂﬂ___-, a_a“_" _.__J
__ _w g g m
Y1 i’ '

(

1/ AN
__ﬁ_:d,__

| )i .::_9:_\.
[ ZUA __:_::_
SN LR AT/
N\l LI Y IR
/ _____E_:
R RUT
10 ____;___

Temperature, "C

TE112V1B: All Individual Scatterers
R. M. Arthur

z____

gap ‘ABIsug paaloday paizieulioN

'L-_l' Washington University in St. Louis

L
T3



Sovine Liver TLUrgay srazst

Standard Deviation of Backscattered Energies Standard Deviation of Backscattered Energies
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Polynomial fit of Changes in Backscattered Energy with Temperature
CBE(T) = a, + a;,T+ a;T> mls

ao aq ar Corr. Coeff.
Bovine Liver -42.0916 1.6798 -0.0144 0.9982
Turkey Breast -35.7138 1.4121 -0.0119 0.9983
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Surrzey & Concluslons

 For both liver and turkey samples the scatterers were
contained in an insonified volume of less than 1 cm3,
suggesting clinically useful resolution may be possible

Because this approach exploits inhomogeneities

present in tissue, if it is successful in vitro, it holds
promise for in vivo application
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