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• Differentiate the technology between dual and multi-energy CT

• Understand the clinical implications
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2.3. Technological aspects of dual-energy CT platforms

Several DECT platforms are available to generate or detect the two
photon spectra at high and low energy. Techniques and spectral per-
formances differ, and various types of spectral images are available
depending on manufacturers (Table 1).

2.3.1. Canon Medical Systems
For Canon Medical Systems, the two photon spectra are obtained

from three different spectral acquisition techniques for five CT sys-
tems. Acquisition and reconstruction parameters depend on the CT
system and are detailed in Table 2.

The rotate-rotate axial kVp-switching (Dual-energy rotate-rotate)
mode consists of performing one rotation on a volume with low tube
voltage (80 or 100 kVp) and then another rotation on the same vol-
ume with high tube voltage (135 kVp). Between these two rotations,
another rotation is performed without X-ray emission to let the CT
system invert the two voltage tubes. The two acquisitions are per-
formed on the same axial volume between 40 and 160 mm depend-
ing on the CT system. With this acquisition mode, the tube current
modulation system can be used. The process of material decomposi-
tion is performed on the raw data and the VMI energy levels range
from 35 to 135 keV.

In helical kVp-switching (dual-energy helical) mode, the acquisi-
tion is performed in helical mode by alternating the kVp (80 or 100
kVp and 135 kVp) at each rotation. For this purpose, the projections
are acquired over 360° with a switching time of 0.1 to 0.2 s. There is a
partial scan mode for dose reduction purposes that limits direct irra-
diation of radiosensitive organs. This mode cuts the X-rays when the
tube is around zero position with a no-exposure period before reach-
ing 0° and an identical period after 0°. The table moves slowly with
each rotation and a low pitch factor is automatically set by the CT sys-
tem according to the rotation time. With this acquisition mode, the
tube current modulation system cannot be used. The process of mate-
rial decomposition is performed in the image domain and the energy
levels of the VMIs with energy ranging from 80 to 135 kVp.

Rapid kVp-switching consists of quickly and repeatedly switching
(<1 ms) from high (135 kVp) to low kVp (80 kVp) as the tube detector
rotates around the patient. During rotation, the rotation time (or the
number of projections) is divided into two equal parts between the
two voltage tubes. This tube potential switching provides data acqui-
sition from two different energy spectra, closely aligned, temporally
and spatially. Spectral reconstruction works by transforming views
acquired with one energy into the other to create deep learning
views using a trained deep neural network. Deep learning spectral
acquisition mode is available only with the Aquilion ONE Prism CT
system. Rapid kVp-switching can be carried out in helical (with a
pitch between 0.5 and 1.5 and beam collimations of 40 and 80 mm)
or axial (with volumes of 40 and 160 mm) acquisitions. The tube cur-
rent modulation system and the cardiac mode with gating can be
used. The process of material decomposition is performed in the raw
data domain itself rather than post-reconstruction in the image
domain. This is because raw data-based decomposition has been
demonstrated to be less impacted by beam-hardening and other
biases that occur when material decomposition is performed in the
image domain. The energy levels of the VMIs provide gray scale
images in any of 101 energy levels ranging from 35 to 200 keV.

For all acquisition modes, the smallest reconstruction slice thick-
ness available is 0.5 mm, with a reconstruction field of view (FOV) of
up to 50 cm and 5122 pixels matrix size. The iterative reconstruction
algorithm AIDR 3D is available for all CT systems, except for the Aqui-
lion ONE Prism. For this system, the deep learning spectral recon-
struction algorithm is available [54].

The different types of spectral images generated on the Canon
DECT systems are described in Table 1.

2.3.2. GE Healthcare
With GE Healthcare, ultra-fast kVp-switching is available on four

CT systems (Table 3). The principle of ultra-fast kVp-switching has
already been described in previous studies [55−61]. It consists of
quickly switching from 80 kVp to 140 kVp, which is needed to main-
tain sufficient energy separation between the two spectra. Fast kVp-

Fig. 2. Illustration of the spectral dual-energy CT capabilities available on all the current dual energy CT platforms.
A, Conventional image of the multi-energy CT phantom (GammexTM Technology) showing 10 inserts made of different tissue from which their characterization will be revealed

using the spectral images.
B, C, D, Virtual monochromatic images at 40, 70 and 135 keV, respectively, that show the iodine boost expected from both calcium and iodine at low keV.
E, Virtual non contrast image that simulates a conventional image without the iodine component. This explains the low density for iodinated inserts numbered 2, 8, 9 and 10.
F, Iodine image that shows the iodine component in the iodinated inserts numbered 2, 8, 9 and 10. Due to the limitation of a material decomposition into only two energies, the

calcium components found in the inserts numbered 1, 5 and 7 are noticeable in the iodine images.
G, Z-effective image that measures the average atomic number of a tissue. This map allows new contrast in CT such as observable with the insert numbered 3 that is made of fat

tissue (i.e., a low atomic number).
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I. Principles



µ(E) = µP (E) + µC (E) = αP fP(E) + αC fC(E)

Principle

( αP , αC , αK-edge): tissue-type specific
αP = d Zeff

3

αC = d k
D : tissue density, et Zeff : atomic number

( fP , fC ) : depend only on the energy
fP = 1/E3

fC = 1/E0.3 = Klein and nishina fonction
E : photon energy



µ(E) = µP (E) + µC (E) = αP fP(E) + αC fC(E)

Principle

µ(EL) = αP  fP (EL) + αC  fC (EL)
µ(EH) =αP  fP (EH) + αC  fC (EH)

Pros
• Generate tissue attenuation at different energies
• Generate specific images of tissue and contrast agent
• Generate specific image of chemical and physical composition of 

tissue



Material decomposition images

µ(EB) = αP  fP (EB) + αC  fC (EB)
µ(EH) = αP  fP (EH) + αC  fC (EH)

µ(EB) = [C°]iode µiode(EB) + [C°]eau µeau(EB)
µ(EH) = [C°]iode µiode(EH) + [C°]eau µeau(EH)

• Material decomposition in 2 basis based on their specific attenuation

Ø Measurement of tissue/agents concentrations based on specific attenuation



Material decomposition images

• Material decomposition in 2 basis based on their specific attenuation

Iodine-type image Water-type image



Ø But it offers many different solutions to be explored & validated

Material decomposition images

Z effectif Electronic density



Spectral CT imaging = Multiparametric imaging modality

Mono E 40 – 200 keV

Z-effectif

Two basis MD

Electronic density Color K-edge imaging



II. Technology



Technology

Energy integrating detectors (EIDs)



Technology

Si-Mohamed et al. Review: Spectral Photon-Counting CT technology in Chest Imaging. JCM 2021

Energy integrating detectors (EIDs)



1. Perform a material decomposition of the Photoelectric and Compton effects

BUT
1. Perform a limited sampling of the transmitted spectrum in 2 energy windows

2. Limitations of EIDs:

1. Limited spatial resolution

2. Limited dose efficiency

3. Absence of energy-resolving capabilites

Advantages & Limitations of dual-energy CT technology



Technology

Energy integrating detectors (EIDs) Photon-counting detectors (PCDs)



Technology

Si-Mohamed et al. Review: Spectral Photon-Counting CT technology in Chest Imaging. JCM 2021

Photon-counting detectors (PCDs)



Impact on spatial resolution

Si-Mohamed et al. DIII. 2021



Technology
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Technology

Si-Mohamed et al. Review: Spectral Photon-Counting CT technology in Chest Imaging. JCM 2021



Impact on the noise

Si-Mohamed et al. Review: Spectral Photon-Counting CT technology in Chest Imaging. JCM 2021



Technology

Si-Mohamed et al. Review: Spectral Photon-Counting CT technology in Chest Imaging. JCM 2021



Impact on detectability

PCDsEIDs

Si-Mohamed et al. Eur Radiol. 2021



Technology

Si-Mohamed et al (...) Nuclear Instruments and Methods in Physics Research A 873. 2017



Technology

µ(E) = µP (E) + µC (E) + µK-edge (E)

µ(Ebin 1) = αP  fP (Ebin 1) + αC  fC (Ebin 1) + 
[C°]K-edge µK-edge (Ebin 1)
µ(Ebin 2) = αP  fP (Ebin 2) + αC  fC (Ebin 2) + 
[C°]K-edge µK-edge (Ebin 2)
µ(Ebin X) = αP  fP (Ebin X) + αC  fC (Ebin X) + 
[C°]K-edge µK-edge (Ebin X)

( αP , αC , αK-edge) : tissu-)type specific
αP = d Zeff

3

αC = d k
D : tissue density, et Zeff : atomic number

( fP , fC ) : energy dependant
fP = 1/E3

fC = 1/E0.3 = !"#$% &%' ($)*$%& fonction
E : photon energy

µ(E) = µP (E) + µC (E) = αP fP(E) + αC fC(E)

µ(EB) = αP  fP (EB) + αC  fC (EB)
µ(EH) = αP  fP (EH) + αC  fC (EH)

2 basis model 3 basis model



Color K-edge imaging

Si-Mohamed et al. Eur Rad Exp. 2018

Ø Absolute quantification of multi-contrast agent imaging



Ø Absolute quantification of multi-contrast agent imaging

Color K-edge imaging

Si-Mohamed et al. Eur Rad Exp. 2018



1. Improve the intrinsic spatial resolution

2. Reduce the electronic noise 

3. Improve the contrast

4. Perform a more accurate sampling of the transmitted spectrum

5. Identify the photoelectric effect of a contrast agent around its K-edge energy

6. Provide unprecedented specific and quantitative imaging of a contrast agent

BUT
Emerging technology in need of development & validation

Advantages & Limitations of multi-energy SPCCT technology



III. Current applications of Spectral CT 

imaging



v Iodine and water images enables to quantify physiopathological process

N=203 patients

Clinical applications in need of quantification

relevant for the calculation of effective Z values as this process can

be described be described by a linear combination of spectral basis

images for which VMIs are a special case.40 Therefore we suspect

that the nominal effective atomic number for the adipose surrogate

is inaccurately reported by the phantom manufacturer. This assump-

tion can also be backed by the fact that calculating the effective Z

(a) (b)

(c) (d)

F I G . 8 . The relative bias of the measured iodine concentrations using the three available phantom sizes in shown in (a–c). For
concentrations ≥ 1 mg/ml, the relative bias less than a few percent. For concentrations below 1 mg/ml, the values rise quickly due to the RMS
errors in the range of 0.1 mg/ml – 0.3 mg/ml and decreasing nominal values. The distribution of the RMS concentration error across the
phantom configurations and exposure levels is shown in (d).

TAB L E 3 Quantitative evaluation of the measured effective-Z values. The nominal values for reference were supplied by the phantom
manufacturer. For all tissue-equivalent materials with the exception of adipose-like insert the match between measured and nominal values is
typically within 1%. A Bias of up to 8% is exclusively seen in the adipose-like material, indicating a potentially incorrect reference for this
sample.

Insert Nominal eff. Z

CTDIvol = 10 mGy CTDIvol = 20 mGy CTDIvol = 30 mGy

Measured eff. Z Relative bias (%) Measured eff. Z Relative bias (%) Measured eff. Z Relative bias (%)

Water 7.21 7.20 0.1 7.18 0.4 7.18 0.4

Liver 7.32 7.31 0.1 7.25 0.9 7.24 1.1

Muscle 7.31 7.34 0.4 7.27 0.6 7.27 0.6

Adipose 5.65 6.11 8.2 6.04 6.8 6.04 6.8

HA 200 9.76 9.72 0.4 9.70 0.6 9.68 0.8

EHN ET AL. | 11

Ehn et al. JACMP. 2017



Clinical applications in need of functional imaging

Si-Mohamed et al. In vivo demonstration of pulmonary microvascular involvement
in COVID-19 using dual-energy computed tomography. ERJ. 2020

Functional imaging

Iodine image

v Iodine images provides a functional imaging of  diseases

Functional imaging

Nuclear imaging (SPECT/CT)



Clinical applications in need of functional imaging

Si-Mohamed et al. In vivo demonstration of pulmonary microvascular involvement
in COVID-19 using dual-energy computed tomography. ERJ. 2020

Ø Sars-COV2
Ø First phase

Morphology imaging Functional imaging

Conventional image Iodine image

v Iodine images provides a functional imaging of  diseases



Si-Mohamed et al. In vivo demonstration of pulmonary microvascular involvement
in COVID-19 using dual-energy computed tomography. ERJ. 2020

Clinical applications in need of functional imaging

v Functional imaging provides a characterization of  disease course

Ø Sars-COV2
Ø Disease course



v Tissue characterization

½ dose avec images mono 
énergétique à faible énergie

Une dose en image 
conventionnelle

MRI 

Invasive right heart catheterization
Scully P.R. et al. JACC: CV imaging. 2020Si-Mohamed et al. JACC: CV imaging. 2021

clinical scan, with no additional contrast used for
research purposes. The additional acquisitions for
research were a baseline “axial shuttle mode” pre-
contrast after the calcium score and further pseudo-
equilibrium axial shuttle mode datasets, both trig-
gered 250 ms after the R-wave, at 3 and 5 min post-
contrast (following the FLASH whole-body scan). All
axial shuttle mode datasets (4 repetitions every other
heartbeat, single breath hold) were acquired at a fixed
tube voltage of 80 kV and tube current-time product
of 370 mA. Image reconstruction was performed by
using the same field of view in all 3 datasets. An
additional dataset was reconstructed from the retro-
spectively acquired CTCA at 250 ms of the R-R inter-
val, with a field of view matching that of the axial
shuttle mode datasets (Figure 1) to be used as a
landmark for ECVCT measurement and overlay.

ECV ANALYSIS. We have briefly described this tech-
nique previously (29). Nonrigid registration software
(Hepacare, Siemens Healthineers) allowed averaging
and aligning of the axial shuttle mode datasets to
improve image quality and reduce noise. The aver-
aged baseline image was then subtracted from the
averaged 3- and 5-min post-contrast images
(providing a partition coefficient) and then registered
with the CTCA image. A region of interest was placed
in the LV blood pool on the CTCA image and the

hematocrit (usually taken on the same day) inputted,
generating a myocardial ECVCT map via the formula:
ECVCT ¼ (1 " hematocrit) # (DHUmyo /DHUblood), where
DHU is the change in Hounsfield unit attenuation pre-
contrast and post-contrast (i.e., HUpost-contrast"
HUpre-contrast) (18,30,31). This information was loaded
into prototype software (Cardiac Function, Siemens
Healthineers), which allowed the ECVCT map to be
superimposed on the CTCA image, the myocardial
contours to be edited, and the results to be displayed
as a 17-segment polar map (Figures 1 and 2). When
calculating total ECVCT, focally elevated ECVCT (e.g.,
likely myocardial infarction) were not excluded, but
American Heart Association segments with significant
beam-hardening artifacts from adjacent pacing wires
(n ¼ 4) were excluded. LV mass was calculated using
the standard automated software on clinical syngo.via
(Siemens Healthineers) workstations.

Statistical analysis. Statistical analysis was performed
by using IBM SPSS Statistics version 25 (IBM SPSS
Statistics, IBM Corporation, Armonk, New York)
software. Where appropriate, results are described as
mean $ SD or median (interquartile range). Kruskal-
Wallis analysis of variance was used when
comparing >2 groups as the omnibus test, with the
Dunn-Bonferroni test for pairwise comparison.
Bland-Altman analysis was performed to compare 3-
and 5-min post-contrast time points, as well as the
impact of dose reduction. Receiver-operating char-
acteristic curve analysis was used to assess diag-
nostic performance. Student’s t-test or the Mann-
Whitney U test was used to compare continuous
variables and either chi-squared or Fisher exact
testing for categorical data was used as appropriate.
Univariate and multivariate analyses were performed
by using binary logistic regression, with the presence
of AS-amyloid as the dependent variable. Variables
for the multivariate analysis were selected based on
statistical significance on univariate analysis and
clinical relevance, while avoiding multicollinearity
(e.g., only 1 parameter reflecting LV mass was
included). Variance inflation factors for each inde-
pendent variable used in the multivariate analysis
were calculated as one divided by the tolerance
(defined as 1 " R2 of the regression model for the
studied variable). The voltage/mass ratio was not
included in the multivariate analysis to avoid
excluding nearly one-third of patients (32 in total)
with bundle branch block or ventricular paced
rhythm. The DeLong test was used to compare areas
under the curves (AUCs). A 2-sided p value <0.05
was considered statistically significant.

FIGURE 3 Box and Whisker Plot Showing the Variation in ECVCT Between
DPD Perugini Grades
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p < 0.001 for trend and for the pairwise comparison of grade 0 versus grade 2. Ab-
breviations as in Figures 1 and 2.
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atrial fibrillation were common in this group of pa-
tients. Venous hematocrit was 0.38 ! 0.04, which was
usually taken on the same day as the CT scan (median
0 days; interquartile range 0 to 22 days). Twenty
control subjects were also recruited separately to
provide an idea of “normal” ECVCT (65% male; mean
age 60 ! 11 years).

DETECTION OF AS-AMYLOID. In this substudy, 16
patients (15%) had AS-amyloid diagnosed according
to bone scintigraphy (grade 1, n ¼ 5; grade 2, n ¼ 11);
their average age was 88 ! 5 years, and 56% were
male. A plasma cell dyscrasia was detected in 6 pa-
tients (38%), who were either referred to the National
Amyloidosis Centre or reviewed with the clinical
team, and light-chain (AL) amyloid was believed un-
likely in all cases. All patients genotyped so far (n ¼ 9
[56%]) were wild type.

There was no difference in the age (88 ! 5 years vs.
85 ! 5 years; p ¼ 0.08) or proportion of male patients
(56% vs 41%; p ¼ 0.25) when comparing patients with
AS-amyloid versus those with lone AS. The cardio-
vascular risk profile (hypertension, hypercholester-
olemia, and diabetes mellitus), presence of AF, or
permanent pacemaker pre-procedure were similar.
Patients with AS-amyloid had a longer QRS duration
and higher prevalence of right bundle branch block
(RBBB), as well as lower ECG voltage according to
Sokolow-Lyon criteria and lower voltage/mass ratio.
In AS-amyloid, parameters reflecting LV thickness
and mass were higher, whereas the MCF was lower.
Global longitudinal strain was impaired in both AS-
amyloid and lone AS but did not differ. Both hs-TnT
and N-terminal pro–B-type natriuretic peptide levels
were higher in AS-amyloid (Table 1).
ECVCT findings. ECVCT was feasible for measurement in
all patients for whom data were obtained. ECVCT was
32 ! 3%, 34 ! 4%, and 43 ! 6% in those patients with
Perugini grades 0, 1, and 2, respectively, using a 3-
min post-contrast acquisition (p < 0.001 for trend)
(Figure 3, Central Illustration). By comparison, ECVCT

in control subjects was 28 ! 2% using a 5-min post-
contrast protocol, lower than in those patients with
lone AS at similar post-contrast timing (33 ! 4%;
p < 0.001). For the detection of any cardiac amyloid in
patients with AS (DPD Perugini grade 1 or 2), the AUC
was 0.87 (95% confidence interval: 0.75 to 0.98) using
a 3-min post-contrast acquisition (Figure 4). Different
ECVCT thresholds could be set: 29.2% (sensitivity
100%, specificity 19%, negative predictive value
100%); 31.4% (sensitivity 94%, specificity 48%,
negative predictive value 98%); or 33.4% (sensitivity
88%, specificity of 66%, negative predictive value
97%). If repeated for the detection of only grade 2

AS-amyloid (because there is more uncertainty about
the clinical significance of a Perugini grade 1 DPD), the
AUC improved to 0.95 (95% confidence interval: 0.89
to 1.00), and an ECVCT of 33.4% offered 100% sensi-
tivity and 64% specificity, with a negative predictive
value of 100%.
Combined parameters. The voltage/mass ratio was
lower in AS-amyloid and performed similar to ECVCT

for the detection of any cardiac amyloid (AUC: 0.87)
but not as well for the detection of DPD grade 2 car-
diac amyloidosis (AUC: 0.85). However, nearly one-
third of patients (32 in total) had to be excluded
from this analysis due to the presence of bundle
branch block or a ventricular paced rhythm. MCF also
performed reasonably well as a screening tool for any
cardiac amyloid (AUC: 0.67), similar to PWd (AUC:
0.75; p ¼ 0.12) but not as well as ECVCT (AUC: 0.87;
p ¼ 0.003) (Figure 4).
Predictors of amyloid presence. Univariate analysis
identified ECVCT, the presence of RBBB, and param-
eters associated with LV wall thickness or mass (IVSd,
PWd, indexed LV mass, MCF, and voltage/mass ratio)

FIGURE 4 Receiver-Operating Characteristic Curve for the
Detection of Any Cardiac Amyloid (DPD Perugini Grade 1 or 2)
Using ECVCT With a 3-Min Post-Contrast Acquisition, PWd, and
MCF
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The voltage/mass ratio was not included because this approach
would have excluded nearly one-third of patients (32 in total)
due to bundle branch block or ventricular paced rhythm.
AUC ¼ area under the curve; CI ¼ confidence interval;
MCF ¼ myocardial contraction fraction; PWd ¼ posterior wall
diameter; other abbreviations as in Figure 1.

Scully et al. J A C C : C A R D I O V A S C U L A R I M A G I N G , V O L . 1 3 , N O . 1 0 , 2 0 2 0

ECV Quantification by CT in TAVR Patients O C T O B E R 2 0 2 0 : 2 1 7 7 – 8 9

2184

Si-Mohamed et al. JCM. 2023

Clinical applications in need with multimodality imaging

Nuclear imaging



IV. Incremental applications of spectral 
photon–counting CT



Detection of elementary structures

Si-Mohamed et al. DIII. 2021



Detection of elementary structures

Si-Mohamed et al. DIII. 2021



Detection of elementary structures

Si-Mohamed et al. DIII. 2021



HRCT SPCCT

W, 39 yo
SSc

MD thesis of A. Bleunven. JFR. 2023

Quantification of elementary lesions



Clinical impact of Spectral CT imaging

Si-Mohamed et al. Inv Radiol. 2023

1. Earlier detection of disease

2. More precise diagnosis

3. More reliable diagnosis

4. Substitutive of invasive imaging

BUT

1. Need to adapt the work flow

2. Need to retrain the semiology



V. Cutting edge applications



Color K-edge imaging
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2. Direct conversion detector 

X-ray photon Energy

Multiple sampling of energy-dependent information to detect the K-edge 
energy-specific attenuation of a material and quantify its concentration

Si-Mohamed et al. Nuclear Instruments and Methods in Physics Research. 2017



Diagnostic energy range

Iodine K-edge 
33.3 keV

Color K-edge contrast agents

Ø Need to develop and validate dedicated K-edge contrast agents



Color K-edge coronary angiography

Si-Mohamed et al. RSNA. Poster. 2017

Acide gadotérique, 0.5 M (Dotarem )



Color K-edge aortic angiography

Halttunen, Niki et al. Scientific Reports, 2019, Boccalini et al. DIII. 2022

Hybrid Nano-GdF3 Contrast Media

Conventional
images

K-edge
images



Color K-edge myocardial perfusion

Development of a 1.25 M (700 mg/ml) of 

gadoteridol

Si-Mohamed et al. Poster RSNA. 2017



Patent N° 22306578.0

Color K-edge atherosclerotic aortic angiography



Color K-edge lung perfusion imaging

Patent N° 22306578.0

Conventional imaging Functional Color K-edge imaging



Color K-edge lung perfusion imaging

Only relative attenuation of -466 HU Absolute C°of 2.6 mg/mL

Conventional imaging Functional Color K-edge imaging

Patent N° 22306578.0



Color bi-modal K-edge myocardial infarction imaging

Conventional CT Color K-edge Fusion

Patent N° 22306578.0



Color bi-modal K-edge myocardial infarction imaging

Patent N° 22306578.0

SPCCT Cardiac MR Staining TTC



Bi-Color functional K-edge imaging

ØSimultaneous imaging of 2 physiological processes
Si-Mohamed et al. Sci Reports. 2019



Molecular functional color K-edge imaging

Si-Mohamed et al. Nanoscale. 2017

Dr Cormode’s lab



Molecular functional bi-color K-edge imaging

Si-Mohamed et al. Radiology. 2021

Gold K-edge image

Iodine image

Dr Cormode’s lab



Days Post-transplantation

AuNPs

Intracerebral
transplantation

AuNP-labeled
therapeutic cells Specific cell tracking

with Gold K-edge
image 

Quantification

C
el

lN
um

be
r

Gold 
nanoparticles

Spectral photon-counting CT

SPCCT monitors and quantifies therapeutic cells and their encapsulating scaffold 
in a model of brain damage

Cuccione et al. NanoTheranostics 2020

Bi-color K-edge imaging for cell tracking



Theranostic imaging

Halttunen et al. Sci Rep 2019
Cuau et al. Nanoscale. 2024

Conventional imaging Color K-edge imaging 
with a radioluminescent

contrast agent

Luminescence induced by X-rays for dynamic
phototherapy



Versatility of Spectral CT imaging

Spectral ultra-high resolution imaging with lower X-
ray dose and higher contrast

Color molecular imaging

Multi-color imaging

Color functional imaging

Multicolor Cell tracking
Luminescence Color imaging 



ERC starting grant : KOLOR SPCCT Imaging 

April 2024 for 5 years
Positions available !!

Post-doc, PhD, Eng, MSc

« The time has come to color lung diseases »



However, patience is required

Greffier et al Spectral CT imaging (Review). DIII. 2022 



Conclusion

Spectral CT imaging promises to push back the limits of conventional 

imaging by :

• Providing incremental improvement of current applications

• Providing paradigm shift for current applications

• Offering new high-resolution morpho-functional applications at 

the forefront of biology, chemistry, medical imaging, bio-engineering

High potential for improving the current state-of-care

High potential for improving the patients’s survival



Principle, technology and 

cutting-edge applications of 
Spectral CT imaging 

Speaker: Salim A. Si-Mohamed (MD, PhD), Associate Professor
salim.si-mohamed@chu-lyon.fr, https://www.spectralphotoncountingct.com/

Affiliations
a – Hôpital cardiothoracique et vasculaire, Louis Pradel, Lyon

b – University of Lyon : LabCREATIS, Team MYRIAD, CNRS – INSERM – Université Lyon 1 – INSA

Follow us

kolor spcct imaging
https://www.spectralphotoncountingct.com/
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