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Introduction: A Clinical Need for
3-D Imaging

Oncology: monitoring of tumor and lesion sizes
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Developmental studies
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An Ideal for 3-D Imaging:
Everything at a Glance

S

3D and 4D ultrasound, MRI, & CT are expensive and cumbersome.
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Synthetic Structural Imaging (SSI)

SSI works !
RADAR: aircraft ID

SONAR: torpedo & 9 - 18 kitz

submarine model ID One Look SONAR

Winder 2005 UIA



Adapt SSI:

= clinically relevant
ka regime

= scattering medium

= convenient frequencies

-Winder 2003
US Patent 6 585 647
assigned to J & W Medical

Goal

acoustic target
backscattered response

iInfo from low frequencies

- shape
- volume
- composition




Methods: Experimental Setup
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Transducer
Characteris-
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Transducer
Characteris-
tics

Panametrics
Videoscan V314
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Results: Acoustic Burst Echo
Responses

Amplitude (V)
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Results: Acoustic Burst Echo

Responses

555 mm
0.1} HTNJ_..-"-'
o 0.50 MHz
2 .0 r,w”"m
£ ¥
H J_rﬁ 01 —
g wl! W . rw“"ﬁﬂ-
ﬂ “'H“hru ol 4.42 mm W
Lk ||fu | diameter
o Vs
L
3 200 40 “:;m ggq l J‘ h '
’ | Wy IV 2.41 mm -
=
2.0 YAl
e o
sample E . .I llrwf’
o }ll WJ |
Eﬂv'f\” !




Experimental Profile Functions
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Experimental Profile Functions

10" EPF
20 | |
Al 0.50 MHz
16 |
— 5.95 mMm
- 14 -
@, diameter
o | 4.42mm
- 10}
-
= s
Q.
=i 1
© ,| 2.41 mm
2 \
0
150 2[51[] Eé[] 3[1,1[] 350

sample



Estimated Volumes

Acoustic Ratio
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Conclusions

 SSI effectively estimates biological phantom volumes.

* Accurate volume estimate requires appropriate
matching of transducer excitation & ka.

Future Work

« Apply ultrasound SSI to real biological targets:

* Breast
* Fetus
* Prostate
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