Development of the J-PEM for breast cancer detection and
diagnosis using positronium imaging
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Fig 4. Amplitudes measured in
individual WLS strips in a typical
event presented as a function of the
strip coordinate and a Gaussian fit
applied for determination of the

V, coordinate of the gamma quantum
interaction point [3,4]

Motivation
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Figl. Receiver operating characteristic curves (ROC)
based on BI-RADS for conventional mammography
(MG), ultrasonography (US) and contrast
enhancement spectral mammography (CESM)[0]

Fig.5. Distributions of
reconstructed z-coordinates of
the gamma quantum

Fig3. Illustration of drawing of J-PEM,contains interaction for three diiferent
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MG 90% 22% 69% fits to the distributions.

182%: 95%]  [11%; 38%] [61%; 77%)
US 92% 20% T0%

[84%: 96%]  [9%: 35%)| [62%; 718%]
CESM 100% 27% T8%

[96%: 100%] [14%: 43%] [70%; 85%]
p-value: MG vs. US 0.77 0.99 0.99 300
p-value: MG vs. CESM 0.004 0.81 0.04
p-value: US vs. CESM 0.01 0.57 0.03 250
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Table 1. Shows the
Sensitivity, specificity,
and accuracy of MG,
US and CESM.
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Fig. 2 Example images of breast
cancer A- Ultrasound, B-
Contrast-enhanced MRI, C-
Digital Mammography
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Reference Conclusion

[zbieta t.uczynska,et al., Med Sci Monit, 2015; 21: 1358-1367 There has been a lot of efforts made to detected and
Moskal, et al., BioAlgorithms Med. Syst. 7 (2011) 73. diagnosis the breast cancer in its early stage.
Smyrski, et al. BioAlgorithms Med. Syst. 10 (2014) 59-63. J-PEM can be a new diagnostic method that enables

accurate detection of malignant breast lesions, high

Moskal, et al. Phys. Med. Biol. 61 (2016) 2025-2047.

[Zbieta t.uczynska,et al., Anticancer Research 36: 4359-4366 (2016) pegatlve predlc!ﬁlve Value,. and a false-positive rate. This
improvement will be possible by the employment of

plastic scintillators combined with WLS strips.
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