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Breast Cancer ex vivo Experiments

in vivo Breast Cancer Detection

® Most breast cancers begin in the ducts (ductal carcinoma), some begin in the lobules e G/E ratio is obtai.ned using the .ela!stic (E) arrd shear (G.) mo?lulus scans; « We have tested the PEF probe on 41 women.
e Globally, the incidence of breast cancer is increasing as Western diet and child bearing hyperplasia, and ~0.3 for mobile breast tumors, e.g., precancers and benign tumors. DEF result Mammography PEF result Mammography
practices are adopted. Statistics on 71 Excised Breast Tissues
Worldwide, there are 1 million new cases and 0.5 million deaths each year. All 71 patients Sensitivity Specificity
e There is a rapid increase in breast cancer incidence with high mortality rate in Malignancy 96% (45/47) 54% (13/24)
developing countries such as India and China. Invasive Carcinoma 89% (34/38) 82% (27/33)
5 : : : Abnormality 100%(71/71)
reast cancer is the Ieadlng cancer in women.
, - , , , , 25 of 71 cases are dense breasts
* There is a significant correlation between breast tissue histology and stiffness. oe _ Sonsitv Soecific
patients ensitivity pecificity P T R —
Occ:l:(;(ryince Car;crz;;ype Hesue Type El:’[St]i_(c’:/ol\g?rdalijl!]us Malignancy 94% (16/17) 63% (5/8) PEF showed a 2.4x2.5cm lesion at 3 o’ clock on PEFfshowe.d aI 1.5x02|.1;:r2 I;s(;on alt 5.0 cIoc7k a’nc: 4 )
14% Lung & bronchus (kPa) Invasiveness 03% (14/15) 80% (8/10) the border of nipple. Mammogram showed an cmd :‘lom r}lpp €an Ia b xh. fcmh.e:‘lon at7o 1: oc y
% Colon & rectum Fat 4.8 Ab lit 100% (25/25 irregular mass with a spiculated margin in the and & cm from nipple, both or which were confirme
6% Uterine corpus normality 0 ( ) b lar region by pathology as DCIS. Mammogram showed a dense
5% Thyaroid Glan_d 175 H. O. Yegingil, W. Y. Shih and W.-H. Shih, J. Appl. Phys., 101, 054510 (2007) subareolar region. breast and missed the two lesions.
4% Non-Hodgkin lymphoma Invasive
& Melanoma of skin cosaal 474 Obiectives » PEF both palpable and non-palpable tumors.
el o ' neyOVr:?ya === Ductal To | tfiqate PEF fool f : : b t Comparison of PEF scan with palpation (use +2 o’ clock tolerance)
) ; 0 . . ¢
Py CoamestireTorms 1393 A”Fg\tr:;rregies Ca}:]cgict)l:na 71.2 | o) myes 10 a e _ asS a OOl TOr 1IN VIVO pDreast cancer Tumor Type PEE Mammography
: Imaging to identify patients for further mammography Palpable Malighant (10) 10/10 9/10
Cfe‘i){r/lrfa”ﬁ“”e“!;ﬁ"f‘,”ﬁii'v‘;i%/ %?Sﬁiéfégf i;i}?iiﬁ'?‘?:!'ﬁﬂf;".iEﬁéi‘iZi%%%;é?&gi??%?%%f?Fr;/ ﬁ“!?“r?%bnr,efiﬁ‘;?L‘Sfﬁlrlél?éﬁfiy@gl?iﬁé?hf EZﬁi”a‘Lfoin:/gSgZ“{Zﬂ‘;?"Sp Screening. lesions (17) Benign (7) 717 717
mobility assessment in elastography, Ultrasonics 38, pg: 400-404, . E. Chen, Ph.D. dissertation, University of lllinois at Urbana-Champaign, . . . . . . -
e Investigate the size and the location of the tumor in vivo Non-palpable | Malignant (3) 3/3 2/3
Limitations of Current Technologies and compare with pathological results. lesions (13) Benign (10) 9/10 10/10
* Mammography: . . . » PEF detected 4 cancers missed by mammography
. Accuracy decreases significantly in women with dense breasts. 1 1 i Comparison of PEF scan with mammography by tumor (use +2 o’ clock tolerance)
ii. Compression of the breast during examination may lead to distortion artifact. In vivo Measurement Device P graphy by (use %
° I\./Iagnetl.c_Resonanc.e [magmg (MRI): . « PEF array provides faster measurements. pathology # tumors detected| # tumors detected aMammog.raphy r.mssed
i. Requiring use of injected contrast material. N Vivo measurement svstem by mammography by PEF 4 cancers In 3 patients,
ii. Expensive. Y Malignant (15) 113/15 15/15 including 11C, 1 ILC, and
* Ultrasound: Benign (18) 18/18 17/18 2 Dais.
i. Cannot reliably measure calcifications, tiny calcium deposits associated with many combuter displa _ _
breast cancers. P play | « PEF can detect tumors in mammographically dense breasts.
ii. Highly operator and equipment dependent = |
TSIy OP aHip P ' s " ~0 . sizes determined by PEF agree with the sizes determined by
oo searthmes comet0s08/oi0798o16 il Wk raciologmnto orglenfinfo cimtpgebresstustpart e pathology.
*S. Srinivasan, T. Krouskop, and J. Ophir, Ultrasound in Medicine and Biology, Vol. 30, No. 7, pp.899-918, 2004
Conclusions

e PEF is able to detect palpable and non-palpable breast tumors in vivo.
*PEF is able to detect tumors in both dense breasts and non-dense breasts.

e Most of the sizes determined by PEF agree with the sizes determined by pathology.
Other Applications

eSkin cancer detection, prostate cancer detection and etc.

Piezoelectric Finger (PEF

e Piezoelectric finger (PEF) is a piezoelectric cantilever with both an actuator and a sensor in one
device that works all electrically to measure tissue stiffness much like a finger.
e With a square tip design such as shown below, a PEF can conduct both the compression and

the shear measurements. - R |
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