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at is ‘image quality’

r‘ quality describes the overall appearance of
1€e i age and its ﬁtness for purpose

a 1ty and patient dose
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W emmly need images that are of diagnostic quality e< fit
purpose) not pretty pieces of art!

'he main factors to consider are:
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Spatial resolution
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_ The final contrast in the image will depend on a number o
factors, such as;
- Subject contrast - an inherent proI{)erty of the patient
being imaged that will depend on the attenuation
coefficients of the tissues (or contrast media), the
thickness of structures, the nature of any overlapping
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tissues and the incident X-ray spectrum (kVp, filtrat
etc - discussed previously) |
Detector properties - film and digital detectors each
have different implications for the contrast in the fina
image

~ Scattered radiation - scatter can degrade image
contrast if it reaches the detector as it conveys no
information about where it came from. Scatter rejectior
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Most medical images presented as shades of grey from
lack . to white (greyscale)

J

_ontrast resolution is the ability to distinguish betw
ns of the image

'he amount of contrast between tissues is intrinsically
linked to their properties and the imaging modality being
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“_‘_‘c number (chemical composition), coupled witk
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:.__;._;,portlonal to object density x object thickness
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it hty of object structure - requires physical contt

tween the object to be imaged and the surroundi

1trast may be based on a difference in densities

ck <ness of the particular material through which the
tion has to pass
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ow Energy (kV) = Low Penetration = High
trast = High Patient Dose

gh Energy (kV) = High Penetration = Low
ntrast = Low Patient Dose

ytimal Situation = kV that gives adequate
ntrast for an acceptable patient dose - wil
ry for the clinical application |
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ration, contrast and patient dose depend on the x-rz
spectrum The ‘best’ spectrum provides adeq ate

yen g ration and contrast, whilst keeping the patient dose
s low as possible

1e spectrum produced is dependent upon the target
::e.__i“";m . inherent and added filtration, and kllo-vol g
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ocussed anti-scatter grids
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ids efgenerally not used for thin parts of the body o1
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ge fields tend to require higher grid ratios (12:1 0r 16

ldren as less scatter is generated (and increase indc
tlﬁed)
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Anti-scatter gricls
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yeams travelling in
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’1s a random, usually unwanted, variation in
e tness or colour information in a visible image

Nois 'i's one of the most important limiting factors to
ntrast and spatial resolution

e to the low levels of radiation used to form an ln'I

T sources mclude film grain and electronic nois
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most significant source is quantum noise (or mot s;.
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al resolution describes the

y to see fine detail within an

calcnﬁcatlons

X[ ressed as the smallest
eifl%.q'm il, but most common
iptoris the highest
er ug of hnes that can be
/ed in a high-contrast bar
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duced Exposure = Low Patient Dose =
reased Q-Noise = Reduced Image Quality

reased Exposure = High Patient Dose =
luced Q-Noise = Improved Image Quality

timal Situation = Exposure high enough to gi
diagnostic image with acceptably low
intum noise, whilst maintaining an
ceptable patient dose.
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pes of noise

eral types of noise contribute to the overe

.-_:i_»-t;;;'f.'jj;_ e e quallty, these are.

antum Noise - from statistical nature of the
;ﬂ teractlons of the X-ray beam

Secondary Quantum Noise - associated with
| _ondary carriers at each conversion stage in i nage
;{J ormation e.g. CR, Image Intensifiers, etc

Structural Noise - films/screens/intensifier tube
screens/digital receptors. Only tends to be import.
high doses where all other sources are negllglble

El _,ectromc Nonse circuit nmse, thermal noise,
ternal electrical device signals. Only obvious at low
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