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Simultaneous conventional and spectral Ct imaging
The first and only spectral detector CT system that has been designed for spectral imag-
ing from the ground up (as opposed  to modifications of existing CT systems) has just 
been introduced to the market.  Based on a new detector-based system which allows  the 
detection of high and low  X-ray photon energies at the same time the new IQon Spectral 
CT from Philips gives not just anatomical information but also provides the ability to iden-
tify and characterize structures based on material content.   If desired, such spectral infor-
mation can be generated retrospectively  from  every normal  scan, without the need for 
any special protocol or special acquisition mode.  

dEtECtoR 
At the heart of the new system is a spe-
cially-designed detector, the NanoPanel 
Prism which even at low-dose enables 
simultaneous spectral energy separation 
with low noise. This performance is due to 
the Yttrium-based scintillator [Figure 1]

The detector is optimized for 
energy separation, has low image 
noise and gives simultaneous detec-
tion in both time and space with no 
intra-layer scatter. In addition there is 
high light output at low energy. 

It is the dual layer structure of this 
radically new detector technology 
which allows the simultaneous dis-
crimination between X-ray photons of 
high and low energies. 

Featuring the first-of-its-kind technol-
ogy, the IQon Spectral CT enables color 
to be used within CT images to identify 
the composition of the visible anatomy. 
Through this quantitative approach, spec-
tral resolution can be added to the image 
quality. Thus not only is the anatomical 
information that is normally available in 
standard CT still provided in the new 

system, but in addition it is possible to 
characterize tissue and structures in the 
image based on their material content. 

siMultAnEous AnAtoMiCAl And 
stRuCtuRAl inFoRMAtion 
The fact that such data is acquired simul-
taneously means that it is not necessary 
to decide up-front whether a normal CT 
or a spectral protocol should be selected 
before scanning. Both sets of data are 
available simultaneously. If any suspi-
cious or difficult to understand struc-
tures are observed in the “normal” CT 
scans and it is considered desirable to get 
additional compositional information, 
all that is needed is to ask the system to 
provide the spectral information. This 
is carried out using a so-called “Magic 
Glass” window which when passed over 
the underlying conventional CT scan 
provides the spectral data in color. 

This is illustrated in Figure 2

dosE. 
Both in black and white and now in color, 
excellent CT image quality is obtained 
at significantly lower doses in the IQon 
Spectral CT. Spectral resolution is thus 

added to Philips’ usual image quality and 
Philips’ customary  high-quality image 
improvements in noise reduction, spatial 
resolution, and low-contrast resolution are 
maintained in the new system. The low 
required dose is the result of Philips’ pro-
prietary iterative model reconstruction 
(IMR) system which has set a new direc-
tion in CT image quality with industry-
leading low-contrast resolution and vir-
tually noise-free images. Long associated 
with MR, this improvement in low-con-
trast resolution is a made possible through 
IMR, the first technique to be built on 
a knowledge-based model. Enabled by 
hardware innovation, its reconstruction 
speed allows IMR to be used in even the 
most demanding applications. 

As shown in objective quantitative 
phantom tests, it is possible to achieve 
60 - 80% lower dose than usual , and at 
the same time, improve low-contrast 
detectability by 43 - 80% and lower 
image noise by 70 - 83%, relative to 
standard (FBP) reconstruction. 

The benefits of signifcant dose 
reduction and improved conventional 
image quality from spectral acquisition 
are achieved simultaneously. 

FigUre 2.  CTA carotid with Spectral Results MonoE 64 keV 
The left panel shows the “normal” CT scan. The right panel shows the image obtained after passage of 
the “Magic Glass” to show the spectral information. This is presented in  differential color, with yellow 
indicating iodine and calcified and non-calcified plaques being represented as red and black respectively.  
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FigUre 1. The Yttriim-based scintillator has a top 
layer of Yttrium which is transparent to high energy 
photons, which pass through to be detected by the 
second layer of gadolinium oxysulfide (GOS). This sec-
ond layer absorbs 99.5% of the high energy photons.


