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Evaluate the threshold-dependent spectral separation
and its conseqguences on the quality of material images
In a whole-body photon-counting (PC) CT compared to
a conventional, energy-integrating (El) dual-source
dual energy (DSDE) CT.
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Material Mixtures

100/140Sn_Jod (Liver VNC)

e Two water-iodine mixtures

CTi(E) = (1 —w)CTw(E)| B8
CTy(E) = (1 - wy)CTw(E)| i |

100 kv [HU] Sn 140 kY [HU]

* Their relative contrast is in 10 =@ I
ratio Tiszue :_I;: : u 54EH ﬁ

CTy (E 100 kv) — (C'T5 ( Eq ”[Hl

CTi(Ei50xv) — CTo(Eq

CTI(GO ke\/) ~ p1(60 keV)/
CTi(80 keV)  u1(80 keV)/u
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Material Decomposition

« Assume CT images with air = 0 and water = 1

 Mix Image: fo=0—a)ft+afg  «a to minimize noise
- Water image: fw=(1-8)L+8fu B= goers > 1
* lodine overlay: fi = v(fu. — fu) ~v such that fwy + fi = fa

 Noise in the water image Is:
Varfw = (1 - 8)*Varfi, + f*Var fu
« The dependency on RelCM is:

OVarfw _QVarfL + RelCM - Var fy
ORelCM (RelCM — 1)3

 The higher RelCM the lower the noise in the resulting
Images if Var f, and Var f, would be constant.
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Materials & Methods

Phantoms

 Anthropomorphic thorax and
liver phantom

 Three different phantom sizes

— Small (200 x 300 mm)
— Medium (250 x 350 mm)
— Large (300 x 400 mm)

 Equipped with iodine inserts.



Materials & Methods

Image Acquisition and Reconstruction

 Images are acquired at different tube voltages:

— 80kV at4.40mGy (CTDI,g 35 cm) USINg 200 MAS
— 100 kV at 9.20 mGy (CTDI, 35 ¢m) USING 200 MAS
— 120 kV at 15.03 mGy (CTDI, 35 ¢m) USING 200 MAS
— 140 kV at 21.76 mGy (CTDI, 35 cm) USING 200 MAS

* Pitch in all acquisitions was 0.6.

e Collimation for EI (32x0.6 mm) and PC (32x0.5 mm)
was matched as close as possible, i.e. geometric
efficiency is 80% vs. 82%.

e The threshold is varied between 50 keV and 90 keV In
steps of 2 keV.

 Reference measurements were performed using the
SOMATOM Flash.
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RelCM as Function of Threshold

140 kV, All Phantom Sizes
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Map CNRD
140 kV, Small Phantom
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Summary & Conclusion

 RelCM does not significantly change with phantom
size, similar to conventional CT*.

 RelCM in the photon-counting CT is similar to a
conventional dual-source CT.

« However, it only requires a single source and a
single detector and theoretically allows for rawdata-
based dual-energy processing.

 The threshold settings introduce an additional
degree of freedom.

 The thresholds should be chosen according to tube
voltage and to patient size, e.g. given an acquired
topogram.
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*Krauss et al. The importance of spectral separation: an assessment of dual-energy spectral separation for quantitative dkf o
ability and dose efficiency. Invest Radiol, 50(2):114-118, 2015. z‘14




Thank You!
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Parts of the reconstruction software were provided by RayConStruct® GmbH, Nirnberg, Germany.



