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Lump Skin dimpling  Change in skin
color or texture
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Change in how Clear or bloody
the nipple looks,  fluid that leaks

like pulling in of  out of the nipple
the nipple

" EARLY.SIGNS OF BREAST CANCER

Common symptoms of breast cancer =
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Mammography Technique
Some Iimportant notes:.

Conventional Radiographic Technique: is useless.
Because the mass density and atomic number of soft tissue
components of the breast are so similar,

High kVp technique : is useless.
In the 70- to 100-kVp range Compton scattering predominates

with soft tissue:
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3- Molybdenum Target

Note Note

Molybdenum: is the best material as target

Molybdenum atomic number is 42

compared with tungsten, its atomic number 74

difference is responsible for the differences in emission spectra

Molybdenum : The most prominent x-rays are characteristic,
with energy of 17 and 19 keV resulting from K-shell
Interactions.

Figure 23-5 shows the 26-kVp emission spectrum
from a molybdenum

Therefore :

X-ray emission spectrum ... . 26kVp a slightly higher K-edge
2=42

characteristic x-rays ..... 23-keV
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FIGURE 23-5 X-ray emission spectrum for a molybdenum
target x-ray tube with a 30-um Mo filter operated at 26 kVp.
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FIGURE 23-5 X-ray emission spectrum for a molybdenum
target x-ray tube with a 30-um Mo filter operated at 26 kVp.
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filtration

50 mm
of Rh

0.6

The purpose of Filtration: reduce the higher-energy bremsstrahlung

0.4

Inherent mammography Filtration :
Beyond the window, beam filtration must be installed.

Relative number of x-rays (intensity)

0.2

The Window is Beryllium (Z = 4) and L L VL\
approximately 0.1 mm Al X-ray energy (keV}

FIGURE 23-9 Emission spectrum from a tungsten target x-ray
tube filtered by molybdenum and rhodium.

For Mo. target : Mo. filtration of 30 pm and

_ _ _ Moly/Moly Spectrum
Rh. filtration of 50 pm Is recommended. _ Molybdenum Anode
17.6 keVr_r\& 19.7 keV
The ¢mission spectrum from a tungsten target - e e
filtered by molybdenum or rhodium .Fig 23-9 shows &
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Mo target -- Unfiltered spectra
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Probability of
absorption in Mo

s K-edge
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Image receptor
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Breast Compression

Compression is important in mammography
A compressed breast : is of more uniform thickness.

Result of compression :
all tissue i1s brought closer to the image
receptor, and focal-spot blur is reduced

> Improved sp_atlal reS_OIU_tlon pazisext Advantages of Vigorous

» Reduced patient radiation dose Compression

» Reduced scatter radiation Shorter — =

» Reduced motion blur © =

> Uniform x-ray exposure of the image receptor e s 1o V37 @l (R N (iR Lo

. Uniform thickness Uniform x-ray exposure of

» Improved contrast resolution the image receptor

Reduced scatter Improved contrast resolution
radliation

Shorter OID Improved spatial resolution
Thinner tissue Reduced patient radiation

dose
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FIGURE 23-8 When the x-ray tube is tilted in its housing, the
effective focal spot is small, the x-ray intensity is more
uniform, and tissue against the chest is imaged.
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Heel Effect

The heel effect : is important to mammography.

The conic shape of the breast: requires that the
Radiation intensity near the chest wall must be
higher than that to the nipple

This is accomplished by positioning
the cathode to the chest wall (Figure 23-11).

Cathode Position: When the cathode is positioned Correct Incorrect
to the chest wall, the
spatial resolution of tissue near the chest wall is reduced

18



FIGURE 23-12 The heel effect can be used to advantage in
mammography by positioning the cathode toward the chest
wall to produce a more uniform optical density.
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Image receptor

AEC
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Automatic Exposure Control (AEC)
photo timers H

The aim of Automatic Exposure Control: _/ @

to Measure not only x-ray intensity at
the image receptor but also x-ray quality.

These photo timers are called AEC devices, (

position of AEC : they are positioned after the image receptor to
minimize the object-to-image receptor distance (OID)
and improve spatial resolution (Figure 23-14).

Compression device

fi \
Two types of AEC devices : )
1- lonization chamber /( e
2- Solid-state diode. Grid

Each type can have a single detector or multiple detectors, Image receptor/ / /K;_//

which are positioned along the chest wall-nipple axis.
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