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History

A 61-year-old male patient, being 
treated for diabetes and hypertension, 
came to the hospital for a routine 
 ultrasonography (USG) examination. 
A liver lesion was detected and a mild 
increase in hepatic stiffness was shown. 
A triple phase TwinBeam Dual Energy 
(TBDE) CT scan was requested for  
 further evaluation.

Diagnosis

Noncontrast CT images showed a mild 
bulge of the Glisson’s capsule in seg-
ment 6 of the right hepatic lobe (Fig. 1a). 
Heterogeneous enhancement, not 
 visualized in the early arterial phase 
(Fig. 1b), was barely perceptible in the 
late arterial / portal venous phase, 
suggesting a solitary subcapsular focal 
lesion (Fig. 1c), measuring 2.2 × 1.5 cm 
in size. The contrast was washed-out 
in the delayed phase (Fig. 1d). DE 
Monoenergetic images displayed at 
50 keV (Fig. 1e) showed significant 
 improvement in lesion visibility and 
contrast-to-noise ratio (CNR). DE 
 iodine maps (Fig. 1f) revealed a lesion 
iodine uptake of 2.2 mg/mL (Fig. 2). 
Mild  diffuse nodularity was shown in 
the hepatic parenchyma, correspond-
ing to chronic liver disease.
Hepatocellular carcinoma (HCC) with 
liver cirrhosis was suspected, and sub-
sequently confirmed by MRI.
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1     Axial images acquired in noncontrast (Fig. 1a), arterial (Fig. 1b), portal venous (Fig. 1c) 
and delayed (Fig. d) phases show a mild bulge of the Glisson’s capsule in segment 6 
(arrows), barely perceptible as an enhancing focal lesion. A DE Monoenergetic image 
 displayed at 50 keV (Fig. 1e) and iodine mapping (Fig. 1f) demonstrate significantly 
improved conspicuity of contrast enhancement. 

2    Axial iodine 
map shows an 
enhancing focal 
lesion in 
segment 6, with 
an increased 
density of 29.4 HU 
and an iodine 
uptake of 
2.2 mg/mL. 

The outcomes by Siemens Healthineers customers described herein are based on results that were achieved 
in the customer’s unique setting. Since there is no “typical” hospital and many variables exist (e.g., hospital 
size, case mix, level of IT adoption), there can be no guarantee that other customers will achieve the same 
results.
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Comments

HCC is the most common primary 
malignancy of the liver and is strongly 
associated with cirrhosis. Since en-
hancement patterns are the key to cor-
rect CT assessment of HCCs, a higher 
contrast-to-noise ratio (CNR) is re-
quired. TBDE enables the simultane-
ous image acquisition at two different 
energy levels to decompose materials 
and extract iodine. Images displayed 
at a lower energy level, e.g., 50 keV, 
 using syngo.CT DE Monoenergetic Plus, 
have a significantly enhanced con-
trast. Iodine maps as well as virtual 
noncontrast (VNC) images can be 
generated and the iodine uptake can 
be quantified, using syngo.CT DE 
 Virtual Unenhanced. These lead to 
improved conspicuity of contrast en-
hancement and lesion characterization. 
These images may also serve as a 
baseline in follow-up studies for treat-
ment response assessment (1,2,3).   

Examination Protocol

Scanner SOMATOM Definition Edge

Scan area Abdomen and pelvis Rotation time 0.33 s

Scan mode TwinBeam Dual Energy Pitch 0.45

Scan length 318 mm Slice collimation 64 × 0.6 mm

Scan direction Caudo-cranial Slice width 1.5 mm

Scan time 6 s Reconstruction increment 1.0 mm

Tube voltage AuSn120 kV Reconstruction kernel I30f

Effective mAs 248 mAs Contrast 350 mg/mL

Dose modulation CARE Dose4DTM Volume 70 mL + 50 mL saline

CTDIvol 5.33 mGy Flow rate 3 mL/s

DLP 140.4 mGy cm Start delay Bolus tracking in the 
descending aorta with a 
threshold of 100 HU and 
an additional delay of 6 s
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