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Small hepatocellular carcinoma: detection with optimal monochromatic energy of spectral imaging 1V Pei-jie. Department of
Radiology, Ruijin Hospital, Shanghai Jiaotong University, Shanghai 200025, P. R. China

[ Abstract] Objective: To explore the value of monochromatic energy of spectral imaging in the detection of small hep-
atocellular carcinoma. Methods: This study was IRB approved with patient consent. Twenty-three patients (20men,43~67
years) with subsequently validated small hepatocellular carcinoma (n=26) underwent CT scans with spectral imaging mode
with the simultaneous acquisition of 80kVp and 140kVp on a Discovery CT750HD scanner during the late arterial phase
(AP) and portal phase (PP) of contrast enhancements. Both conventional 140kVp polychromatic images (protocol A) and a
set of monochromatic images with energy ranging from 40kVp to 140kVp with 10kVp increments (protocol B) were recon-
structed from a single scan. Image noise for normal liver or tissue was measured and the contrast-to-noise ratio (CNR) for
tumors was calculated for both protocols. The highest CNR and the lowest image noise were chosen from protocol B and
compared with that in protocol A with Student t test (SPSS 13). Results: The highest CNR from monochromatic images
were distributed at 40kVp (38. 46 %) ,50kVp (26.92%) and 70kVp (69. 23%) energy levels for AP and 40kVp (30.77%)
and 70kVp (69.23%) for PP. The optimal CNR values from the monochromatic images for AP (3. 44+ 2. 00) and PP
(2.15%£2. 33) were significantly higher than those from protocol A (1.49+0.81 and 1. 524 1. 81 for AP and PP, respec-
tively) (P<C0.02). In addition, the lowest image noises in protocol B during the two phases occurred mainly at 70kVp (AP
100% ,PP 93. 33%) ,lower than those in protocol A respectively. Conclusion; The optimal monochromatic energy of spectral
imaging can increase the CNR value of small hepatocellular carcinoma without image quality loss and would be useful for
improving detection.
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