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[ Abstract] Objective To compare the imaging characteristics and qualities of spectral computed tomo-
graphy ( CT) virtual non-contrast (VNC) versus true non-contrast (TNC) scans for pediatric skeletal muscle
tumors/tumor-like lesions and explore the accuracy and feasibility of using spectral CT VNC for diagnosing
these conditions. Methods A retrospective analysis was conducted for the radiological data of 43 children with
skeletal muscle tumors/tumor-like lesions receiving spectral CT plain and dual-phase enhancement scans. Then
the raw data were processed into VNCa and VNCv. Also the corresponding normal skeletal muscle and fat on
TNC,VNCa and VNCv images were measured. Signal noise ratio (SNR) and contrast noise ratio (CNR) were
calculated for comparing the image quality and diagnostic efficacy of three types of images. Results No statis-
tically significant difference existed in CT values of skeletal muscle and skeletal muscle lesions among three
types of images (skeletal muscle; F' =0.663,P =0. 517 ;skeletal muscle lesions: F =2.139,P =0. 122). SNR
value of VNCv was significantly higher than that of TNC (P <0.01). No statistically significant difference exis-
ted in CT signs of skeletal muscle tumors/tumor-like lesions between TNC and VNC images (P >0.05). The

subjective scoring consistency of three types of images by two observers was excellent (TNC:x =0.554;VNCa:
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k=0.501;VNCv:k =0.628). The consistency of CT values of normal skeletal muscle between VNCa, VNCv
and TNC images was excellent (average difference; VNCa =1.330 HU, VNCv =0.518 HU). And the consis-

tency of CT values of skeletal muscle lesions between VNCv and TNC images was also decent (average differ-

ence = —3.870 HU). Conclusions Spectral CT VNC technology has demonstrated similar image quality and

diagnostic value to TNC in diagnosing pediatric skeletal muscle tumors/tumor-like lesions. It may minimize the

number of routine plain scans and lower radiation dosage.
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Table 1 Comparison of CT features in 43 children with skeletal muscle tumors/tumor-like lesions on TNC,
VNCa and VNCv images(n)
CT g k32 5 1k WAL IR5E il AR

A7 R L] Gl % il % Ll % # i
TNC 19 24 20 23 15 28 7 36 12 31
VNC

VNCv 22 21 19 24 12 31 7 36 12 31

VNCa 23 20 18 25 11 32 4 39 10 33
X2 {8 0.820 0.216 0.969 1.216 0.355
P 0.737 0.974 0.693 0. 600 0.907

HEOTNC: HSCFH; VNC A5 VNCa: Sbkdl] VNC |81 VNCv: #ikil] VNC 154
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%2 TNC L5 VNCa VNCv =FpEHLH CT {EF1 SNR {H .CNR {EH 1 L (x 5)
Table 2 Comparison of CT,SNR and CNR values on TNC,VNCa and VNCv images(x +s)
CT it ?T‘{E(HU) AR R
AU AL IEHEEHAL Ay SNR CNR
TNC 38.867 +8.071 57.742 +5.812 99.114 +12.907 6.566 £2.330 1.805 +1.186
VNC
VNCa 41.072 £9.351 56.412 +5.547 91.384 +13.871° 7.892 +3.524 0.174 £0. 120
VNCv 42.737 +8.640 57.223 +4.787 88.314 £14.137% 8.534 £3.697* 1.416 £0.968*
F 14 2.139 0. 663 7.149 4.220 39.652
P{H 0.122 0.517 <0.001 0.045 <0.001

7 OTNC: ELS2F4H; VNC: B IE4; VNCa: 3hkiH VNC [&{%; VNCv.: %k VNC [#14; SNR.{ZI 1L ; CNR.Xf M by HU. 2G4
fii; *: 5 TNC H#, 22 R A Gt X

*&3

P4 TS R BRI 34 {515 LA/ e e Ao 722 8 JL TNC \VNCa 1 VNG [EIR Y T 0LE2 255 (f1))

Table 3  Subjective scoring results of two radiologists for 34 children with skeletal muscle tumors/tumor-like lesions on TNC,

VNCa and VNCv images(n)

. VNC
TN
WML VNCa VNCv
3% 4%y 54 3% 44y 5% 34 44 5%
1 7 17 19 8 15 20 9 13 21
2 7 17 19 4 17 22 8 15 20

i OTNC. ES2FH; VNC: ERISEH ; VNCa: 31kl VNC E5; VNCv. #ki VNC F{%

5 TNC B S, IE & B8 LK VNCa El& 5
VNCv UGS 22406 4 314 1. 330 HU 0. 518 HU,
LoA FLAMNBURE S N 6.977% 2. 326% ., #5 L
ikt VNCa K8 5 VNCv G2 2216 5 518 -

i ACTNG, TR R U BE I 2% BE 345, S F9E T ;. B VNCa, gk /s 15 M , PRI UL
SCHAT LS TNC o s C: VNCy iR s T T, PIIROLEEHO X L8 % 5 TNC 6575 TNC: LS4
VNC: P-4 VNCa: ZiJikil] VNC [#1%; VNCv. #i kil VNC Fi%

111 A5 MR LZE T RS W2 %) TNC VNCa 5 VNCv [
Fig.1 TNC (A),VNCa (B) and VNCv image (C) of a 11-month-old boy with vascular

malformation in left lower extremity hemangioma

17.544 HU . -3.870 HU,LoA $LANECdR 5 HL 0 3 K
4.651% . B FAEWIZ/) VNCa EI{2 5 VNCv E&
SR 24BN 7. 730 HU ., - 10. 800 HU, LoA %
HMEAE U1 2. 326% (K 4. 81 2) o

%4 TNC.VNCa 5 VNCv Elf% CT {EH—2Hk 447
Table 4  Consistency analysis of CT values for TNC, VNCa and VNCv images

S AL IEHE L BT
VNCa VNCv VNCa VNCv VNCa VNCv
Z{HIE(HU) -17.544 -3.870 1.330 0.518 -7.730 -10.800
SD {§ (HU) 8.854 5.806 5.059 5.813 6.703 7.850
Y80 +1.96s(HU) -0.190 7.510 11.245 11.911 5.408 2.467
% - 1.965(HU) -34.900 -15.250 -8.586 -10.875 -20.868 -26.186
Z({H > LoA 4.651% 4.651% 6.977% 2.326% 2.326% 2.326%

i TNC: ELSFH; VNC: R4 VNCa: SIS VNC E1{&; VNCv: # ki VNC &% HU: ZICH 5 SD B FRiE2E{E; LoA: —8tk

SR
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Fig.2 Bland-Altman scatter plot for consistency analysis of CT values between normal skeletal muscle and skeletal muscle lesion
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