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Clinical Benefits of PCD-C

Improve signal and contrast to noise ratio (optimal energy weighting)

Improve low-dose/low-signal performance (reduced ele nic noise)

Improve spatial resolution (smaller detector pixel)

Improve dose efficiency (no septae; small pixel effect; optimal
weighting; reduced electronic noise)

Simultaneous multi-energy + high spatial resolution imaging

Simultaneous multi-energy + high temporal resolution imaging

Simultaneous multi-energy multi-contrast agent imaging
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Increased lodine Signal and CNR

CT-values [HU]
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Gutjahr, et al., Investigative Radiology. 2016
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Increased iodine signal and CNR
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Clinical Benefits of PCD-C

Improve signal and contrast to noise ratio (optimal energy weighting)

Improve spatial resolution (smaller detector pixel)

Improve dose efficiency (no septae; small pixel effect; optimal
weighting; reduced electronic noise)

Simultaneous multi-energy + high spatial resolution imaging
Simultaneous multi-energy + high temporal resolution imaging

Simultaneous multi-energy multi-contrast agent imaging
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PCD: Improved low-dose/low-signal performance
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PCD-CT

EID-CT
Improved visualization of the brachial plexus ~ Courtesy Dr. CH McCollough
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Clinical Benefits of PCD-C

Improve signal and contrast to noise ratio (optimal energy weighting)

Improve low-dose/low-signal performance (reduced electronic noise)

Improve dose efficiency (no septae; small pixel effect; optimal
weighting; reduced electronic noise)

Simultaneous multi-energy + high spatial resolution imaging
Simultaneous multi-energy + high temporal resolution imaging

Simultaneous multi-energy multi-contrast agent imaging
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Improved spatial resolution on PCD-CT

EID — max spatial resolution PCD — max spatial resolution
(~28 cycles/cm, 178 um) (~40 cycles/cm, 125 um)

In-plane spatial resolution Longitudinal spatial resolution
(modulation transfer function) (section sensitivity profile)

— 5196 (HR mode. 120 x0.2 )
—B76 (STD mode, 144 x 0.4 mm)

—Hr76 (STD mode, 144 x 0.4 mm)
— Hi84 (HR mode, 120 x 0.2 mm)
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Kawashima H. et al, Med Phys 2022 Rajendran K et al, Radiology 2022
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Improved visualization of large joint

EID, Br62-2, 33.8 mGy PCD, Br76-2, 18 mGy

Baffour F et al, Euro. Rad., 2022 (In press)
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Improved visualization of inner ear
EID-CT Ur85 (0.4 mm) PCD-CT Hr84 (0.2 mm

{

: Mean =42.9 HU O

SD =187.2 HU
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Improved bronchial wall delineation

EID-CT PCD-CT

Courtesy Drs. Akitoshi Inoue and JG Fletcher, Mayo Clinic 3
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Clinical Benefits of PCD-CT

Improve signal and contrast to noise ratio (optimal energy weighting)

Improve low-dose/low-signal performance (reduced electronic noise)

Improve spatial resolution (smaller detector pixel)

Simultaneous multi-energy + high spatial resolution imaging

Simultaneous multi-energy + high temporal resolution imaging

Simultaneous multi-energy multi-contrast agent imaging
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Noise is much reduced at equal dose/resolution

Same dose, 47% lower noise

Mean =37.6 HU Mean = 38.6 HU

SD =69.4 HU SD =36.8HU X
Dose reduction can be

O achieved if noise matched

EID-CT Bré62 (2 mm)

Rajendran et al, RSNA 2021




7/12/2022

[ MAYO cLINIC EID-CT CTDIvol=14.1mGy PCD-CT  CTDlvol = 9.7 mGy
Improved

visualization of

small joints at

68% dose

Rajendran K et al, 2022
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Clinical Benefits of PCD-CT

Improve signal and contrast to noise ratio (optimal energy weighting)

Improve low-dose/low-signal performance (reduced electronic noise)

Improve spatial resolution (smaller detector pixel)

Improve dose efficiency (no septae; small pixel effect; optimal
weighting; reduced electronic noise)

Simultaneous multi-energy + high temporal resolution imaging

Simultaneous multi-energy multi-contrast agent imaging
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Simultaneous multi-energy and high-resolution

P igh resolution PCD —multi-energy

/
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High resolution head CTA Automatic calcium removal
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Clinical Benefits of PCD-C

Improve signal and contrast to noise ratio (optimal energy weighting)
Improve low-dose/low-signal performance (reduced electronic noise)
Improve spatial resolution (smaller detector pixel)

Improve dose efficiency (no septae; small pixel effect; optimal
weighting; reduced electronic noise)

Simultaneous multi-energy + high spatial resolution imaging

Simultaneous multi-energy multi-contrast agent imaging

Cardiac Multi-energy CT

EID-CT: 90 kV

PCD-CT: lodine m
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Clinical Benefits of PCD-C

Improve signal and contrast to noise ratio (optimal energy weighting)
Improve low-dose/low-signal performance (reduced electronic noise)
Improve spatial resolution (smaller detector pixel)

Improve dose efficiency (no septae; small pixel effect; optimal
weighting; reduced electronic noise)

Simultaneous multi-energy + high spatial resolution imaging

Simultaneous multi-energy + high temporal resolution imaging
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Use of multiple k-edge contrast agent

> lodine and gadolinium

— Single scan for multi-phase liver and kidney imaging —(Muenzel et al, 2016; Rolf et al, 2017;
Ren L et al, 2020; Zhou Z et al, 2022)

lodine and bismuth

— Small bowel imaging — separate lumen and bowel wall (Qu et al, 2010, Morgan et al, 2012;
Ren L et al, 2021)

lodine and tungsten

— multi-phase in one single scan (Mongan et al, 2012)

lodine and gold + calcification

— Cardiovascular — characterize macrophage burden, calcification, and stenosis of
atherosclerotic plaques (Cormode et al 2010; Baturin et al, 2012)

lodine and gadolinium + calcification

— CTA - detect endoleaks at arterial phase (1) and at venous/delayed phase (Gd) following
endovascular aortic repair (Dangelmaier et al, 2018)
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Simultaneous lodine/Gadolinium imaging for bi-phase liver

lodine injection Saline injection
(40 mL, 5 mL/s) (20 mL, 5 mL/s)
14 8s R (R
\J v

Gadolinium injection Saline injection MECT scan
(80mL, 10mL/s) (40 mL, 10 mifs) Arterial phase (lodine) & Venous phase (Gadolinium)

Ren'L et al, Invest Radiology 2021
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Simultaneous lodine/Bismuth imaging for small bowel imaging

400/40 HU

Bismuth oral adminisuration _lodine ntra.
(180 mt pepto Sismal +  vascula nfection
~420m Salne -~ 600ml) (40l Smijs)

| -

PCD: [25 140] keV

w/L

Ren L et al, Invest Radiology 2020
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Challenges in PCD-CT Clinical Applications

High-spatial resolution = high noise

Multi-energy spectral performance need further improvement

A large amount of new scan/recon parameters = challenges on
protocols

— Spectral or non-spectral; Threshold low or VMI at different keVs

— High resolution or regular = appropriate selection of kernel and matrix size

A large amount of new information = challenges on user training
and radiologist interpretation
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Summary: PCD-CT Clinical Applications

High resolution chest High resolution joint

Artifact reduction Ultra-low-dose Peds High-temporal+Multi-energy ~ Multi-contrast+Multi-energy
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