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Spectral photon counting computed tomography (SPCCT) is
emerging as a new technology with the potential to overcome some
of the common limitations of CT systems equipped with energy-inte-
grating detectors. In this issue of Diagnostic & Interventional Imaging,
Jungblut et al. investigated the utility of SPCCT to discriminate
between empyema and reactive pleuritis, an application not yet
assessed in the literature [1]. Interestingly, these researchers decided
to restrict their analysis to only some of the theoretical advantages
offered by SPCCT. In fact, the use of photon counting detectors in
SPCCT systems results in improved spatial resolution, reduced noise,
improved spectral resolution [2—5].

So far, attention on human applications of spectral imaging with
SPCCT has been dedicated to improved visualization of the lumen of
cervical [2,3], intracranial [4] and coronary arteries [5], and calcula-
tion of extracellular volume of the left ventricle [6]. Nevertheless, all
types of applications previously evaluated with dual-energy CT
(DECT) scanners are expected to benefit from spectral reconstruc-
tions with SPCCT at least as much as with DECT. For thoracic struc-
tures, these applications include, among others, the assessment of
lung perfusion [7] and detection of embolic perfusion defects, septic
[8] or not [9], the assessment of first pass myocardial perfusion
[10,11], the reduction of the volume of contrast material needed for
coronary artery evaluation [12] and the reduction of acquisitions
needed to detect intramural hematoma of the aorta [13]. Mono-ener-
getic and iodine maps are among the most often used spectral images
because that can help boost the presence of iodine and make identifi-
cation and quantification easier. In their article, Jungblut et al.
showed that, as expected, at low mono-energetic energies, the sig-
nal-to-noise and contrast-to-noise ratios of infected pleura are
greater than those observed on conventional CT images and greater
than those of non-infected pleura [1]. In addition, they found that the
use of iodine maps increases readers’ confidence for discriminating
between empyema and non-infected pleural effusion [1].
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photon counting computed tomography
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Nevertheless, SPCCT is more than a DECT with energy-integrating
detectors. As already mentioned, among their most interesting prop-
erties are improved spatial resolution and less electronic noise. These
properties have been assessed and confirmed in recent human stud-
ies for vascular and lung imaging, with the use of voxels in the order
of 200—250 pum and high matrix sizes of 1024 x 1024 [2,5,14]. With
these parameters, pleural fissures are very nicely depicted [14]. Nev-
ertheless, the potential benefits from high resolution were not yet
exploited to study pleural pathology. Among the artifacts reduced
with SPCCT are beam hardening artifacts, as confirmed in human
studies, especially in the paravertebral region [15]. This is of particu-
lar interest for lung imaging, as it is the region where early lesions of
interstitial lung diseases appear, but also for the assessment of pleu-
ral effusions. Also these advantages are still unexplored.

Regarding the possibility to combine the very high spatial resolu-
tion of SPCCT together with spectral properties, it should be noticed
that this remains a field completely open for investigation since, so
far, only one study has reported its use [5]. While further studies are
likely to confirm that knowledge gathered from DECT is applicable
also on spectral images obtained with SPCCT and to show further
improvements, SPCCT has the potential to bring more revolutionary
changes to CT imaging thanks to the so-called K-edge imaging and
the development of new contrast media specifically designed for this
type of imaging going towards molecular and theranostics imaging
[16,17].

Human rights
Not applicable for editorial.
Informed consent and patient details
Not applicable for editorial.
Funding

This research did not receive received specific funding.

2211-5684/© 2022 Société frangaise de radiologie. Published by Elsevier Masson SAS. All rights reserved.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.diii.2022.10.009&domain=pdf
https://doi.org/10.1016/j.diii.2022.10.009
https://doi.org/10.1016/j.diii.2022.10.009

Author contributions

The author attests that she meets the current International Com-
mittee of Medical Journal Editors (ICMJE) criteria for Authorship.

Disclosure of interest

The authors have no conflicts of interest to declare.

Sara Boccalini*™’

Salim Si-Mohamed**©

2 Department of Cardiovascular and Thoracic Radiology, Louis Pradel
Hospital, Hospices Civils de Lyon, 69500 Bron, France

b Université Claude Bernard Lyon 1, 69100 Villeurbanne, France

¢ Université Lyon, INSA-Lyon, UIM-Saint Etienne, CREATIS, CNRS UMR
5220, Inserm U1206, 69100 Villeurbanne, France

References

[1] Jungblut L, Abel F, Nakhostin D, Mergen V, Sartoretti T, Euler A, et al. Impact of
photon counting detector CT derived virtual monoenergetic images and iodine
maps on the diagnosis of pleural empyema. Diagn Interv Imaging 2022. doi:
10.1016/].diii.2022.09.006.

[2] Boccalini S, Si-Mohamed S, Dessouky R, Sigovan M, Boussel L, Douek P. Feasibility
of human vascular imaging of the neck with a large field-of-view spectral pho-
ton-counting CT system. Diagn Interv Imaging 2021;102:329-32.

[3] Symons R, Reich DS, Bagheri M, Cork TE, Krauss B, Ulzheimer S, et al. Photon-
counting computed tomography for vascular imaging of the head and neck. Invest
Radiol 2018;53:135-42.

[4] Michael AE, Boriesosdick ], Schoenbeck D, Lopez-Schmidt I, Kroeger JR, Moen-
ninghoff C, et al. Photon counting CT angiography of the head and neck: image
quality assessment of polyenergetic and virtual monoenergetic reconstructions.
Diagnostics 2022;12:1-15.

52

Diagnostic and Interventional Imaging 104 (2023) 5152

[5] Si-Mohamed SA, Boccalini S, Lacombe H, Diaw A, Varasteh M, Rodesch P-A, et al.
Coronary CT angiography with photon-counting CT: first-in-human results. Radi-
ology 2022;303:303-13.

[6] Mergen V, Sartoretti T, Klotz E, Schmidt B, Jungblut L, Higashigaito K, et al. Extra-
cellular volume quantification with cardiac late enhancement scanning using
dual-source photon-counting detector CT. Invest Radiol 2022;57:406-11.

[7] Si-Mohamed S, Moreau-Triby C, Tylski P, Tatard-Leitman V, Wdowik Q, Boccalini
S, et al. Head-to-head comparison of lung perfusion with dual-energy CT and
SPECT-CT. Diagn Interv Imaging 2020;101:299-310.

[8] De Stasio V, Delahaye F, Moreau-Triby C, Pozzi M, Si-Mohamed S, Douek P, et al.
Integrated imaging evaluation in infective endocarditis: a pictorial essay on clini-
cal cases of extracardiac complications. Int J Infect Dis 2021;105:62-7.

[9] Lu G, Wu S-Y, Yeh BM, Zhang L-]. Dual-energy computed tomography in pulmo-
nary embolism. Br ] Radiol 2010;83:707-18.

[10] Boccalini S, Si-mohamed S, Matzuzzi M, Tillier M, Rotzinger DC, Revel D, et al.

Effect of contrast material injection protocol on first-pass myocardial perfusion

assessed by dual-energy dual-layer computed tomography. Quant Imaging Med

Surg 2022;12:3903-16.

van Assen M, Lavra F, Schoepf U], Jacobs BE, Williams BT, Thompson ZM, et al.

lodine quantification based on rest /stress perfusion dual energy CT to differ-

entiate ischemic, infarcted and normal myocardium. Eur ] Radiol
2019;112:136-43.

Rotzinger DC, Si-Mohamed SA, Yerly ], Boccalini S, Becce F, Boussel L, et al.

Reduced-iodine-dose dual-energy coronary CT angiography: qualitative and

quantitative comparison between virtual monochromatic and polychromatic CT

images. Eur Radiol 2021;31:7132-42.

Si-Mohamed S, Dupuis N, Tatard-Leitman V, Rotzinger D, Boccalini S, Dion M,

et al. Virtual versus true non-contrast dual-energy CT imaging for the diagnosis of

aortic intramural hematoma. Eur Radiol 2019;29:6762-71.

[14] Si-Mohamed S, Boccalini S, Rodesch P-A, Dessouky R, Lahoud E, Broussaud T, et al.
Feasibility of lung imaging with a large field-of-view spectral photon-counting CT
system. Diagn Interv Imaging 2021;102:305-12.

[15] Symons R, Pourmorteza A, Sandfort V, Ahlman MA, Cropper T, Mallek M, et al.
Feasibility of dose-reduced chest CT with photon-counting detectors: initial
results in humans. Radiology 2017;285:980-9.

[16] Si-Mohamed SA, Sigovan M, Hsu JC, Tatard-Leitman V, Chalabreysse L, Naha PC,
et al. In vivo molecular K-edge imaging of atherosclerotic plaque using photon-
counting CT. Radiology 2021;300:98-107.

[17] Halttunen N, Lerouge F, Chaput F, Vandamme M, Karpati S, Si-Mohamed S, et al.
Hybrid Nano-GdF3 contrast media allows pre-clinical in vivo element-specific K-
edge imaging and quantification. Sci Rep 2019;9:1-8.

(11]

[12]

[13]


https://doi.org/10.1016/j.diii.2022.09.006
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0002
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0002
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0002
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0003
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0003
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0003
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0004
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0004
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0004
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0004
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0005
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0005
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0005
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0006
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0006
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0006
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0007
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0007
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0007
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0008
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0008
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0008
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0009
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0009
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0010
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0010
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0010
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0010
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0011
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0011
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0011
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0011
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0012
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0012
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0012
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0012
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0013
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0013
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0013
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0014
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0014
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0014
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0015
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0015
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0015
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0016
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0016
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0016
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0017
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0017
http://refhub.elsevier.com/S2211-5684(22)00197-8/sbref0017

	Spectral photon counting CT: Not just a pimped-up new version of dual-energy CT
	Human rights
	Informed consent and patient details
	Funding
	Author contributions
	Disclosure of interest
	References


