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CLINICAL CONTEXT DUAL-ENERGY CT LIMITATION EXPERIMENTAL SETUP RESULTS

. Spectral CT imaging is a clinical modality that takes advantage of multi-energy CT | | * Currently, multi-energy (or spectral) CT is performed with a dual-energy (DE) | | ° Tubes filled with iodine contrast agent at different concentrations * The error on iodine concentrations was evaluated and the vial
acquisition to generate spectral images. In the case of a contrast-enhanced scan, measurement and energy integrating detectors. However, DE-CT configurations (2.5, 3.5, 49 and 9.3 mg/ml) were placed in a 10-cm diameter contrast-to-noise ratios (CNRs) were measured in the monoenergetic
spectral images such as iodine concentration maps, virtual non-contrast-enhanced limit the minimal voltage to 120 kV in spectral mode, preventing production polyethylene phantom, to reproduce the contrast of an angiography CT images and iodine maps.
can be generated to improve diagnostics: spectral images in low-voltage dose-saving protocols. clinical task. Acquisitions were performed with a PCD-CT system o] | = o 0kve (a2
. | . Rapid KVp o NEE () Dual-Source Y NEE(R) fgaturlng a prototype CZT detector with a 330-um pixel pitch providing | — g:ﬁgg;;ggzgzz:iggm o Eror 200k (malm) |
Conventional CT Image lodine map (mg/ml) Switching (Siemens / six energy bins (35/41/47/53/59/65 keV). The x-ray source current was sp | T CiRlodnesokvp 1.,
(GE Healthcare) Healthineers) adapted to 1.04 mA, 0.69 mA and 0.5 mA to provide a constant dose at | ---= CNR lodine Map 120kVp / |
2 - 80 kV, 100 kV and 120 kV, respectively. | o
- - 0.9
\ N O * A monoenergetic image and a water/iodine material decomposition o " S
- (MD) maps were reconstructed for each tube voltage. For the MD, a O ST
_ semi-empirical forward model was defined and tuned through .
calibration measurements. The calibration basis was composed of 20 |
Ciag e e —— combinations of known water lengths and iodine concentrations. The -10.3
TwinBeam g N°(E) Dual-Layer Det. N(E) model was used as an input for a projection-based MD algorithm: |
(Siemens " eieration Ak cicration (Philips |
Healthineers) | Healthcare) 80 kVp 100 kVp 120 kVp 0.0
Overlay: VNC + lodine \ 3 e lodine concentrations (mg/ml)
| @”* @ =% * The mean concentration error was: 0.25 mg/ml at 80 kV, 0.15
£ 220 mg/ml at 100 kV and 0.18 mg/ml at 120 kV. Compared to the 120 kV
E 0 acquisition, a 8.1% and 17.4% CNR increase were measured at 100
NHEE)| NEE(E] v 5 ::}E kV and 80 kV, respectively. In the iodine map, the CNR improved by
T T TTTTO Detector NHE(B) 5 0.9% at 100 kV and reduced by 16% at 80 kV with respect to the 120

750 kV iodine map.

* On the other hand, CT scanners equipped with a PCD can within the same

acquisition reconstruct mono- and multi-energy images * At a constant radiation dose, the CNR was improved with the

| 56 reduction of the tube voltage. PCD-CT can provide accurate iodine
spectral images at 80 and 100 kV with an error inferior to 1 mg/ml.
However, the CNR in the spectral iodine map was maintained at 100
kV but reduced at 80 kV compared to the 120 kV iodine map.
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Abdominal CT angiography images acquired with a dual-energy CT [1].
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 CT acquisitions are generally performed for adult patients at 120 kV. With the
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emergence of noise reduction techniques and photon-counting detector (PCD), it has ‘
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been demonstrated that lower tube voltages can reduce the dose while preserving 1
image quality in conventional CT images [2]. -
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CONCLUSIONS

:g_ - 15 * PCD-CT can provide accurate iodine spectral images at 80 and 100
5 i kV tube voltages while improving CNR in the monoenergetic image.
—— Spectrum 80 kVp - 0.72 mGy (1) (1) The i . .
PURPOSE —— Spectrum 100 kVp - 1.08 mGy (1) | indicated S However, care should be taken in selected the appropriate tube
— Spectrum 120 kVp- 150 mGy (1) | 10 ic the gir | | = > current, as too low tube voltages can increase the noise in PCD-CT
---- Spectrum 80 kVp -1.50 mGy (2) Y . . . . .
* The goal of this work was to investigate whether PCD-CT can perform accurate -~ Spectrum 100 kVp - 1.50 mGy (2) | kerma < 0 spectr.a.I IMages. This would enable .to provide accurz.ate .|od|ne
spectral imaging with a single low-energy spectrum at 80 or 100 kV, resulting in computed 2 quan.tlflcatolon In Iow-yqltage dose-saving protocols, which is not
dose reduction. Specifically, we have quantified iodine concentrations for images with SpekPy S = possible with current clinical DE-CTs.

[3] for 1 mAs

acquired at 80, 100 and 120 kV.
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