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DECT 
and Pseudo Monochromatic Imaging 

Pseudo monochromatic imaging is a linear combination 
of DECT fL and fH: 
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Monochromatic Imaging 

• Pseudo monochromatic imaging 
– Image-based postprocessing  

– Provided in clinical DECT scanners 

• Virtual monochromatic imaging 
– Rawdata-based preprocessing  

– Constraint on consistent rawdata 

• True monochromatic imaging 
– Would require monochromatic x-rays – not applicable here 



Series Expansion 
• Series expansion of the polychromatic attenuation: 

 
 

fL = f0 

f f f 
linear nonlinear 

(0/200) 

(0/200) 

(0/200) 

(0/200) 

(0/200) 

(0/200) 

fH = f1 

f1.67 

(0/200) 

(0/200) 

(0/200) 



pseudo monochromatic 
image-based processing 

virtual monochromatic 
rawdata-based processing 

fH = f1 

(E = 93 keV) 

maximum CNR 

fL = f0 

(E = 67 keV) 

f1.67 

(E = 221 keV) 

CNR = 4.3 CNR = 3.9 

CNR = 4.5 CNR = 2.7 

CNR = 6.4 
 = 0.61 
E = 79 keV 

CNR = 4.3 
 = 0.21 
E = 71 keV 

CNR = 1.7 CNR = 1.9 

(40 / 400 ) 

g1 

(E = 93 keV) 

maximum CNR 

g0 

(E = 67 keV) 

g1.67 

(E = 221 keV) 



C = 0 HU, W = 800 HU 

z = -264 mm z = -178 mm 

fL = f0 

(E = 67 keV) 

fH = f1 

(E = 93 keV) 

f1.50 

(E = 140 keV) 

f1.90 

(E = --- keV) 

(E) 

2 

1 

0 

-1 

-2 

-3 

20 40 60 80 100 120 140 160 180 

E / keV 

Patient Data Set – Pseudo Monochromatic Imaging 

(E) 

2 

1 

0 

-1 

-2 

-3 

20 40 60 80 100 120 140 160 180 

E / keV 

(E) 

2 

1 

0 

-1 

-2 

-3 

20 40 60 80 100 120 140 160 180 

E / keV 

(E) 

2 

1 

0 

-1 

-2 

-3 

20 40 60 80 100 120 140 160 180 

E / keV 



Conclusion 
• Pseudo monochromatic imaging 

– cannot completely remove metal artifacts, 

– can sometimes reduce metal artifacts, 

– reduces CNR, if used for metal artifact reduction. 

• Rawdata-based DECT decomposition is to be preferred. 

• Rawdata-based MAR methods such as FSNMAR1,2 
should be preferred. 

• The additional information available in DECT should be 
used for spectral imaging rather than for artifact 
reduction. 
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Thank 
You! 

This study was supported by the Deutsche Forschungs-
gemeinschaft under grants KA 1678/5-1 and LE 2763/1-1. 

Parts of the reconstruction software were provided by 
RayConStruct® GmbH, Nürnberg, Germany. 

This presentation will soon be available at www.dkfz.de/ct. 


