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Dual energy spectral separation

Somatom Go.TOP Somatom FORCE



Dual energy CT and oncology
• Virtual non contrast : dose sparing

• Mono-energetic imaging : 

• detection

• contrast sparing

• enhancement studies :

• Characterization

• Follow up under treatment

• Virtual non calcium imaging : multiple 
myeloma



Contrast uptake ? Virtual non contrast → calcic rim

Single source MDCT

VNC 

versus 

TNC



Single source MDCT

Dual source MDCT with contrast

DRL simple examination : P25 = 320 mGy.cm

DRL complete examination : P25 = 350 mGy.cm



VNC versus TNC
…non contrast

acquisition if contrast

is to be injected

(most often)



Cyst or tumour ?



VNC & Iodine mapping 

→ hyperdense cyst



Contrast uptake

→ small papillar tumour





Cysts !



Let’s move to some cases !!



Case 1

• Man, 46 Y

• Abdominal pain

• Pancreatitis



DECT 

venous phase

Day 0 Day 0



Day 1 art phase
Day 0 venous phase 70 keV

Day 0 venous phase 40 keVDay 1 art phase



Day 1, before treatment Day +15, after onset treatment



Case 2

• Man, 86 y

• Painful macroscopic hematuria

• Prostatic adenomectomy in 2017



65 keV 40 keVArterial phase Arterial phase



Uro-Nephrographic phase



Optimization of metal suppression

Dual energy + IMAR



Search or follow-up of an urothelial tumor : 
dual energy protocol

• 1 dose of Lasix (20mg/2ml IV)

• IV Contrast medium = 350 mg I2/100 ml :

• 60 cc (Force) / 70 cc (Go-Top) 

• Abdomino-pelvic acquisition Start Delay 35 sec >>> VNC 

• 6 minutes

• 80 cc (Force) / 70 cc (Go-Top)

• Abdomino-pelvic acquisition : uro-nephrographic phase 

• IV Contrast medium = 400 mg I2/100 ml :

• 60 cc / 80 cc (Force, Go-Top)



GIST

• PET-CT = gold standard (! Up to 21 % 
without significant metabolic activity) 
>>> baseline (CT + C+)

• CT (thoraco-abdominal) = major tool for 
the follow-up

• But …



Van Den Abeele , The Oncologist 2008; 13(suppl 2): 8-13

• Slight variation of the 

lesions size at short 

(1month) or mid term

• Apperance of pseudo 

new lesions

RECIST criteria alone (number and size of lesions)are 
not relevant enough



Haesun Choi ; J Clin Oncol 25 : 1753 - 1759 

Myxoïd degeneration / haemorrage (2 m of treatment)





« New » CT criteria

• Size and number of lesions (RECIST + 
Choi)

• Importance and extent of contrast 
uptake

• Presence / absence of tumoral vessels

• Presence / absence of solid nodules 
Choi et al ; AJR 2004 ; 183 : 1619-1628



Importance and extent of contrast uptake
Added value of post-processing in DECT

Antonia Dimitrakopoulou-strauss et al ; Clin Transl Imaging (2017) 5 : 183 - 197 



Tumoral vessels : high specificity but low sensibility

>>> mono-energetic imaging

Choi et al ; AJR 2004 ; 183 : 1619-1628



Tumoral nodules (relapse)
>>> mono-energetic imaging

Antonia Dimitrakopoulou-strauss et al ; Clin Transl Imaging (2017) 5 : 183 - 197 



Added value of DECT in head
and neck neoplasia

(squamous cell carcinoma)



65 keV 40 keV Iodine Map

Better tumor delination at low keV

>>> planning of radiotherapy

Reza Forghani et al ; Neuroimag Clin N Am 27 (2017) 445–459



65 keV 40keV

140 keV

Degree of invasion 

of the non ossified

thyroid cartilage

Reza Forghani et al ; Neuroimag Clin N Am 27 (2017) 445–459



65 keV 40 keV

140 keV

Reza Forghani et al ; Neuroimag Clin N Am 27 (2017) 445–459



Dental artifact reduction at high energy

(Dual energy + IMAR)

Reza Forghani et al ; Neuroimag Clin N Am 27 (2017) 445–459



Better soft tissue 

contrast at low kV

Lymph nodes

Heterogeneous

iodine distribution 

on iodine map

Reza Forghani et al ; Neuroimag Clin N Am 27 (2017) 445–459



Virtual non calcium 
imaging (VNCa) and 
Multiple Myeloma



VNCa imaging
• First used to evaluate marrow edema in trauma

• Recently (2014), the International Myeloma Working
Group advocated for replacement of conventional rx
by more refined techniques.                                  
Rajkumar et al ; Lancet Oncol 2014 : 15(12):e538-e548 

• Total body CT

• Pet-CT

• MRI   

• CT > MRI / PET-CT (osteolytic lesions < 5mm) but … 
lack of sensibility in the axial skeleton for non 
osteolytic lesions >>> VNCa imaging ?



Kosmala et al ; Radiology : volume 286 : Number 1 – january 2018

34 patients (MM, MGUS), prospective, MRI = gold standard

• Visual analysis : S=91,3%, sp=90,9%, acc=91,2%, PPV=95,5%, NPV= 83,3%

• Cutoff -44,9UH : 93,3%, 92,4%, 92,7%, 84,3%, 96,9%



Conclusion
• DE = toolbox

• VNC

• VNCa

• Mono E 

• Enhancement studies

• Metal artifact reduction (DE CT + IMAR)

• Many informations !!! >>> good configuration



Somatom and the GoTop

Thank you for your listening !


