Repeatabilty of mechanical property maps in breast tumors
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Example: high repeatability
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e The stiffness of tumors is likely due to the desmoplastic effect, in which excessive
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Here  is a material parameter (either the linear shear modulus p or the non-linearity
parameter «). Discussion and conclusions

o Governing equations and boundary conditions o Changes in tissue at the micro level, result in alterations to behavior and properties at
the macro level.

o Mechanical property images can serve as adjunct images to potentially improve

J diagnosis at screening time.

o We studied the repeatability of our reconstructions using data from patients who were
imaged multiple times.
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Linear and nonlinear modulus reconstruction

o When acquisitions represent similar regions of tissue (as measured by correlation

msp;h;::f;fum between initial ultrasound images) the resulting mechanical property reconstructions are

highly repeatable.
o When acquisitions represent different regions (or imaging planes) of tissue the resulting
reconstructions are less repeatable.
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o Repeatability of nonlinearity can vary noticeably with processing parameters.

v

_ _ : _ _ _ References
Figure 1. SHG images of (a) normal, (b) benign and (c) malignant breast tissue. Differences in

the collagen fibre shape are evident between tissue groups. i iBakiode HInEE) Snearlt ezl N SIIIEETI; [1] Sanford H Barsky, CN Rao, Gary R Grotendorst, and Current opinion in cell biology, 22(5):697-706, 2010.
Lance A Liotta.
Increased content of type v collagen in desmoplasia of

Update B

Normal Benign Malignant

[4] G Falzon, S Pearson, and R Murison.

Source: [4] y = nonlirfearity humman breact carcinoma Analysis of collagen fibre shape changes in breast cancer.
9 The American journal of pathology, 108(3):276, 1982 e L
e The changes in tissue structure and morphology on the micro-scale changes the @| 3w = Slope ' o ' i i i
9 P 9y g & at origin ¥ [2] Carol DeSantis, Jiemin Ma, Leah Bryan, and Ahmedin [5] Eii?gglzﬁg?r? s::cl(\eﬂljchael Zeisberg.

behavior and properties of tissue on the mm scale. Jemal.

. Nature Reviews Cancer, 6(5):392, 2006.
Breast cancer statistics, 2013.
CA: a cancer journal for clinicians, 64(1):52—62, 2014. [6] DR Veronda and RA Westmann.

[3] Mikala Egeblad, Morten G Rasch, and Valerie M Weaver. Toeﬂz’,"gfggﬁ:ﬁ:{?;?'gr&‘;fff;[f;‘fegfg"“at'°”s'
> Dynamic interplay between the collagen scaffold and tumor ' ) ’ '
evolution.

3u

Strain

Daniel Gendin Repeatabilty of mechanical property maps in breast tumors



