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&) curosir: Key points — 1

« X-ray spectrum optimisation by tube voltage reduction may provide 25%
dose reduction with typical adult patients and even 50% dose reduction
with paediatric patients in contrast enhanced CT scans.

o Suitability of voltage reduction depends on patient size and degree of
contrast enhancement — which depends on exam indication and
physiology factors.

« CT angiography scans of small patients are most suitable targets for low
voltage settings. Thus, lower net attenuation and maximal benefit from
the iodine k-edge absorption is simultaneously achieved.

« However, higher tube voltages are typically required when larger patients
are scanned, especially without contrast enhancement.
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Improvements in Xx-ray source technology may bring further
improvements in the range of available tube voltages and more
advanced automatic tube voltage selection tools in the new CT scanner
models. Availability of lower tube voltages are also improved when
higher tube currents (mA) can be implemented for required image noise
level. This is especially important when using lower kilovoltages with
shorter rotation times.

In order to maintain image noise in constant level, tube voltage reduction
IS accompanied with mAs increase. However, typically the improved
contrast with lower tube voltage scans enable moderate increase in
noise to maintain contrast to noise ratio at the required diagnostic level.
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energies — effected by tube voltage

Attenuation differences (contrast)
decrease with increased photon energies
when Compton effect dominates
increasingly over photoelectric effect.

Due to k-edge of iodine, use of lower
kilovoltages may provide contrast and
optimisation benefits, depending of the
iodine enhancement and object size
(which affects to total attenuation).

X-ray energy (keV)
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Adapted from Yu et al. 2011 and Fletcher et al. 2009
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Voltage and dose
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0 EUROSAFE  Possibility to use lower tube voltages
o depends on varying level of contrast
enhancement and patient size

Optimisation Optimisation
based mainly based mainly
on noise on CNR
matching matching
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CT angiogra'p.hy

Non-enhanced scan

Without contrast ‘ : High contrast enhancement
enhancement, noise efffacts Contrast-enhanced scan and smaller _patlent
mostly to the optimisation (attenuation)
solution. = more chances to lower
Patient size brings limitations tube voltage and reduce
to voltage options. dose.
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Concept adapted from Yu et al. 2013
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Contrast-to-noise ratio (CNR) with
different patient sizes vs tube voltage
with constant dose

* CNR is a good optimisation criteria
in contrast  scans (adequate
enhancement in examined organ).

« With lower kVp, tube output may be
limited with higher pitch and rotation
time.
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0 EUROSAFE Understanding when low kV can be
used and one still get appropriate
Image quality

120 kV 100 kV 80 kV

mAs 98 mAs 96 mASs 95

AEC on AEC on AEC on

2 mm Slice Thickness 2 mm Slice Thi. 2 mm Slice Thi.
CTDIvol 6,99 mGy CDlvol 4,13 mGy CTDIvol 47 mGy

DLP 173 mGycm DLP 102 mGycm DLP 47 mGycm




