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Breast Cancer Nowadays

According with the World Health Organization:
- Breast cancer caused 670 000 deaths globally in 2022.

- Roughly half of all breast cancers occur in women with no specific risk factors other
than sex and age.

- Breast cancer was the most common cancer in women in 157 countries out of 185 in
2022.

- Breast cancer occurs in every country in the world.

- Approximately 0.5-1% of breast cancers occur in men.
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Conventional detection

Propagation-based imaging mammograms recorded at a synchrotron source and
clinical mamogram [2],[3].
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Phase contrast images using CT [4],[5].
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X-rays through matter
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Phase effect
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Experimental realization of In-line PCI X-ray imaging
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From Transport Intensity Equation:
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Applying phase retrieval methods(Paganin Algorithm):
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How works this method?

Y detector

~{

Miisk

Experimental realization of the SBI method

Each speck works as a beam marker, depending on the method to retrieve the phase
signal the way to collect the sample and reference image would changé
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Construct a cost function:

f(XO'y076X>6y’T7 DF) = /[T(IUJ’»DFAIV(xi&xﬂVi(S}/))7I(x7y)}2Xw(xix():yiyo)dxdy

(6)
Minimizing over T and DF variables:
_ T(wx AIZ) — (w = AL)((wl),) )
I ((w * AI?) — (w * Al))?
DF — 1 (wl) x Al — I(w * AlL) ®)
T (w* AZ) — (w % AlL)?)
Where the convolution * can be written as:
w* Al = /w(x—xo,y—yo)AI,(x—éx,y— dy)dxdy 9)
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MIST method

From the Fokker-Plank equation:

IR(I‘) — Is(l‘) = %VL . [IR(I‘)VL(]ﬁDbj] — 21Vi [Deff(r)IR(r)] (10)

At least it is necessary to collect four samples and reference images.
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Rhodium
Filter x = 0.05mm

source

phantom

Photon-counting
detector

Experimental setup for data acquisition in conventional mammography using 28kVp
and 50uA 20
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Timepix3 detector
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Scheme of matrix pixels
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The structure of the pixel matrix. - 20
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Choice of the better cut-off value
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Phase signal retrieved with Egy = 17keV, v = 344.8 and M=1.8. Left:Phase image using

SBI method CNR = 3.78. Rigth:Phase image using In-line method CNR=5.73 2
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Phase Image at 8F

0.0 1.5 3.0 45 6.0
mm

R )24
. . Workshop on Particle Detectors for
Phase images from SBI method using 6 and 8 franes Inteciscplinary Applicatons
September 30 - October 2.

RN Ge

Detection of mammogr:



los Andes

Universidad de ‘
Colombia

Laplacian image

Laplacian Image at 6F Laplacian Image at 8F
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Dark-field image

Dark-field Image at 6F Dark-field Image at 8F
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- In-line method offers higher CNR respect to the SBI method, this because was used
low number of frames to be comparable one method respect to the other.

- SBI method can be used as a complementary method in the detection of breast lesions
due to the additional signals it offers, such as the laplacian and drak-field images.

- Using photon-counting detectors it is possible to estimate the dose received by a
sample and resolve an image using specific energies.
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