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Lean body wight dose determined contrast injection
protocol in spectral CT of colorectal cancer

ZHANG Jingyi, LIU Yijun", WANG Shigeng, TONG Xiaoyu, FAN Yong,
CHEN Anliang, HU Mengting, CHENG Qiye
(Department of Radiology, the First Af filiated Hospital of Dalian Medical University, Dalian 116011, China)

[Abstract] Objective To observe the impact of lean body weight (LBW) dose determined contrast injection protocol on
imaging quality of contrast enhanced spectral CT for dispalying colorectal cancer, and to select the optimal scanning energy
level. Methods Totally 150 patients with suspected colorectal tumors were prospectively enrolled and randomly divided
into total body weight (TBW) group (group A), 500LBW group (group B) and 400LLBW group (group C) (each n=50).
Contrast-enhanced abdominal spectral CT images were acquired with contrast medium of 500 mgl/kg (TBW), 500 mgl/kg
(LBW) or 400 mgl/kg (LBW) in group A, B and C, respectively, and then 2-phase iodine-based material decomposition
images were reconstructed. Images in group A and B were reconstructed at 70 keV, while in group C was reconstructed
40—70 keV (with 10 keV interval) (Cyo70 kv subgroups). CT values of arterial phase superior mesenteric artery (SMA)
and inferior mesenteric artery (IMA), as well as of liver in venous phase were measured. Then signal-to-noise ratio,
contrast-to-noise ratio and liver enhanced CT value (AHU) were calculated, and imaging qualities were comparatively
analyzed. Results Compared with group A, the contrast media doses of B group and C group decreased by 23.00% and
37.19% . respectively (both P<C0.05). During arterial phase, CT values of SMA and IMA in group A, B and Ciog kev
subgroups images were all over 350 HU. The variation rate of CT value of SMA and IMA in group A was 9.42% and
9.32%, while in Cg v was 9.82% and 10.09%, respectively, all lower than those in group A (all P<C0.05). During
venous phase, AHU in images of group A, B and Cio6 v subgroups were all over 50 HU. The variation rate of AHU in
group B and Ceo kv was 8. 60% and 8.67%, respectively, both lower than in group A (both P<C0.05). No significant
difference of arterial nor venous phases normalized iodine concentration was found among 3 groups (both P>>0.05). In
group C, Cg kv subgroup had the highest subjective scores in both arterial and venous phases, which were not significantly
different with those in group A (both P>>0. 05), while subjective scores of other subgroups were lower than that in group
A(all P<<0.05). Conclusion Low contrast injection protocol based on LBW combined with spectral CT could provide high
quality images and reducing dose of contrast media. 60 keV was the most recommended level for scanning.
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HFH 70 keV EE,C AT 40~70 ke VUAIFE 10 ke V) R (Cromro wev T2 B BRI 15 R IE ) ik (SMA) 3 2 T 30 ik
AMA) FIFR KA IF I CT A, THE(F M L 4 L BE MRS LU AR 38 CT EH(AHU), LA A ER i, &R ML A41.B.C
ZH X EE R o B FAEG 23, 0096 8% 37. 19 %6 (P 35<C0. 05) . skl A B 4K Cio—go v AL SMA I IMA 19 CT fH¥5>>350 HU, B
21 SMA 2 IMA i CT {EAE R HA3 510 9. 4250 9. 32% » Coo ey WAL SMA F1 IMA 9 CT {HAEF 5535114 9. 82 %A1 10. 09 %5 41K
T AZH(P#<0.05), #lkiid, A B4R Ciosowev WAL AHU 3#4>>50 HU, B 41F1 Cao v W4 AHU 25 5 243 8. 60% il
8. 67 %0, BT A41(P<<0.05), 3 45 ¥kl 4h B bn L Uk 2 R TR %8 L (P ¥>0.05), CAN Cow A
B B W i B A 4125 RIS (P >0, 05) s oA 24 E AT/ 3R T A 41(P #5<20.05), Zig
FT LBW IR 5 X LA 7R 5 2845 A il CT nl R MR BEFR 570 R R A o R AR MR 5 60 ke V B FI RN B .

B3 150
(RMESEE] R735.3; R814.42 [X#AFRIEA] A

S5 G R IR T 7 G W T iR 3 00 L7 B R PR
T AR CT R AR LY. BBk CT 3
il 2t 121 K K T AT R Ak AFH et A5 A ) sl B A e Al sk
ST HETRESR CT % FHXT LA e 5 LR Bk
JFi & (total body weight, TBW) 2%, jifi % & A %
P AR 2 T 243 DL 2 i AR G i (lean
body weight, LBW) i 5%t b5 57 £, DA 455 708 4> 1 [8]
SRAG2E S LI AR W AL, A AF SR PR AL &R T LBW
R 2 5% LU 3R O AT RE IS 0 CT IR s 45 1
g 98 JO A %) 5% W) O O 2% e AR AT R BE R
1 #BRE5FE
1.1 WX 4  wibErElsE 2023 4£ 5 H—8 J 150
i F K% BE BE K 2 B R 55— B B B2 37 BB 0 4 I 1 o
CT K& EEea My B #, 5 72 . % 78 H,
AEWEY 31~88 % FHI(64.44+9. 1) F BEHL/Y A AB.
C 34,54 50 i, AW &G i &4t (PJ-
KS-KY-2023-364) , 6 A Fif 8 3 ¥ 2 8 J G Rl = 45
L2 U5k W2l HERATEEE 8 h, FHiHT
K 600 ~ 900 ml, * H GE Revolution CT 1%, DA
4.0 ml/ s 2 F v i 5% (350 mgl/ml), A #H % IR
500 mgl/kg( TBW)™/, B, C 41 4> %I #% B 500 mgl/kg
(LBW) & 400 mgl/kg (LBW) 1% %F H 71 7 & (50 ~
100 mD Ff LA AH [F] 90 2R B2 v Az B R K, T 9 SRl
30 s, LBW (B k) = 1. 1 X T fi — 128 X & Jig it/ £
Y LBW (M) = 1. 07 XK BT — 148 X K i &%/ &
L BN em™ L SR B B B il & HR T
gﬂﬁiiﬂﬂfk(superior mesenteric artery, SMA) ZHIE £
BIkik180 HULRR AL 3l Ik KI5 L HE IR 28 s SR i Ik
WIKMG ., 5050 IE 80/140 kVp W14, 45 H i 1
$£ GSI-Assist 2, NI 10, Hijf & 40 %0 H & W Gt A dE
(adaptive statistical iterative reconstruction Veo, ASIR-
V), FHH#EEE 5 mm, B A% 9 80 mm, Bk 4 M
0.5 s/rot. M2H# 0.992: 1, %F A\BHEH 70 keV E%.C

SR s 2B AR X LT RN BTSSR ST RS &
[(XEHS]

1003-3289(2024)03-0441-05

AN 10 keV FH 40~70 keV BR3P BHEHN Co-rorey
WD) ; f A2 S K B FE 4R 1. 25 mm, B 45A 5 E 60%
ASIR-V B XU B A, Off B KR 1% = GE AW 4.7
J A BT A il AT S I, AR A T 2H 25 AR R (volume
rendering, VR) F1 fx K % J¥ # % (maximum intensity
projection, MIP)EI LTG50 #T. WA 1,

1.3 I B R

L3.1 ZWIEHr & T bk b Az R I SMA
Z R T s ik (inferior mesenteric artery, IMA) 3T & [A]
JZIRH WL CT {H M ARAEZE (standard deviation, SD) ; T
I J A0 7 IR e O 22 T i JHF A i b B B
Ao CTEIFBOCE M. LA L SD (EAE R 5, 43
AHA SMAIMA J I 52 i () 45 M B (signal-to-noise
ratio, SNR) K %I Lt & B 75 Hb (contrast-to-noise ratio,
CNR) : SNR=CThp /SDgs » CNR= (CTpgs — CTuessm )/
SDugysp o THFF I 1 58 CT fH (AHU) . AHU =
CTwmmmsenr — Clpmpam . KL AHUZ=50 HU i fFIE &
ESRAETY . A LS CT (i S AHU B 50 A8
R=CT {4 SD/CT {H-F¥{H < 100% .

B X 285 BRIE S 1) 235 L 1 R e kb R R BOER KT 3
B Abr ME fB B M E ( normalized
NIC): NIC = it ¥ By /Mt ¥
FE v s ammamaan . LA DSBS 3 U0, BOP B,
1.3.2 FWWH 2 HEAEUET/EZTR
TSR B IR T ¥ DL 5 40 i VA & 2 = 4 e = 4 &
BT RN AR LSS W O =3 20 A A I R
W EOR s B AN — B B R A R — 3K
L4 GEibfsrtr KA SPSS 26. 0 Giit bk, L
T SRR A RS T BERE, DUh A7 8B R
STBO FRRAFFE & X B.C4LS A dAT S FEAS ¢
K86k, Mann-Whitney U K5, C 20 AT R K 7 24
Brak Friedman #5535 ; DA A3 7R 118055 kE 41 1] L 3847
RS, SRITECR o K5 L 20 [B] 28 5% . L Kappa

iodine

concentration,
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1 ZEBMYEE SR CT HAK AB AYPBMS6 2 HEFEER S CT VR E (A K& MIP E (B), TBW # 75 kg, X [t
FIF R 100 ml; C.D.BL4HBYE 60 2 H ¥ B #FH £ EHE CT VR K (C) K MIP K(D) ., LBW 2 52. 79 kg, %f L #] %I 75 ml; E.F.C 4
T 45 B G R E Coo wev WAL 2 IEHE 3 CT VR K (E) & MIP EI(F),LBW 4 58. 26 kg, X HL IR N 67 ml (L1757 7% [B 45 15 50 Bk s

BRI TR B LK AR LRSS s O

o 50 Ll 55 W ¢ 3 18] 3 WLV 43 19 — B, Kappa™ 0. 75
h B R, P<<0.05 HESRAGIH¥E XL,
2 4#ER

SYl — M WERH ERFH LG FE L (P >
0.05), A A 4, B, C 4 X I # 1 & 5 5 BA%
23. 00 % 1 37.19% (P ¥5<C0.05) , A J5 %5 B 45 R AF
SE 89 A .3 A A E 2 F R E R L
(P>0.05), W1,
2.1 FWPEAN
2.1.1 Bk A H.B A, Coswv 4 SMA F
IMA ) CT {5 >350 HU, B4l SMA #1 IMA  CT
HAS 5 R 5 %k 9.42% (38.61/409.66) 1 9.32%
(34.95/375.15) KT A 40 B 11. 87 % (46. 38/390. 87)

F111. 28 % (41. 30/366. 23) (P 3J<C0.05), Cio—so v W.2H
SMA il IMA ) CT {6.SD {H .CNR ¥J5 T A 4 (P ¥<<
0. 05) s Cip—sokev WEZH SMA [ SNR 15 F A 41 (P ¥ <<
0.05). [ IMA SNR 4b,C 21 1N 45 35 4 25 Bt 68 ¢ T 5 1
BREAR (P 19<20.05) . Coo v L4 SMA 1 IMA 1) CT
A8 5 3% 2 Bl Sk 9.85% (53.47/543.03) F1 10.09%
(49.52/490. 63) ik F A 4 (P ¥J<C0.05)., L3 2,

2.1.2 Fhk  AB A Cioowv W4 AHU >
50 HU,B 241 AHU 72253y 8. 60 %6 (4. 58/53. 23) ik
T A HB 9.87% (6.30/63.84) (P<C0.05), C 4 AT
SEf CT fH.SD A K AHU ¥ b 68 9% T+ = i B {15
(P #<20.05) , Hid Cop v EAH AHU<T50 HU, Cio—ro ey
A JFSE BT SNR AT CNR Z1KF A 41 (P #<C0. 05) .0
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53 () X E 3 7 W9 oz = (4
45 — i) TBW (kg) LBW (kg) BMI(kg/m?)
% E3 (mD) 4 17
A (n=50) 24 26 65.08E8. 48 65.35+9.03 49.11£6. 64 23.70£3.09 91.33£10. 61 11 20
B 2 (n=50) 27 23 63.60+9.99 64.70£9. 45 49.23£7.49 23.58+2.38 70.32+10. 69" 17 14
CH (n=50) 21 29 64.50+8. 96 65.17+10.96  49.27+8. 14 23.29+2.91 57.36+8.12" 16 11

T * o5 AGIE P<0.05; # : A B.CHMEAT BN 31,31 J 27 fi]

Cuo—sowev AL FSE T CT .. 2 SSEWBMYEE SR CT 3h k4 % WS 5
SDH M AHU ¥ kT A4 } SMA

(P ¥ <C0.05), Cepev . 21 Al CT i (HU) SD i (HU) SNR CNR
AHU 5 A 4 %4 (P> A4 (n=50) 390. 874 46. 38 13.52+1.84 29.5345. 95 29.0245. 96
0.05), G L AHUZESRA - B o oss mvtes st sroeini sreira
A 867 (5.72/65.95), I8 ¢\ WM (n=50) 786944031275  22.4545.47° %  35.6205.54°%  40.19-7.00" %

F ALHP<<0.05), W3 3, CoorvlZ(n=50) 543.03453.47" %4 16,6042, 14" ¥4  33,13+14.56" A  36,38+7.30" #4
2.1.3 mIEE 3 Hzh.H Crokev 21 (n=50) 388.34+38.117A% 13,0641.54%AL  30,0743.977AL 29 5044, 377 AL
. . A S = A}

N IMA
ok 491 1 15 v 45 B g NIC 415
N N CT i (HU) SD i (HU) SNR CNR

xR ILGEITFE XL (P

§ A (n=50) 366. 23+41. 30 13.38=+1. 60 27.8244.99 26.9145. 29

%>0.05), B4 (n=50) 375.15434. 95 13.1041. 66 29.0243.98 27.2243.96

2.2 FEWMIEH WMEH A Ciorv 4 (n=50) 1023.38+118.24*  37.36-6. 74" 28.2746. 33 38.1946. 57"

> = —, S50 kev 20 (n= 92.84+76.40% 7 5.41+3.58* % .73+4. 35.00+6.01*%

TP A e PR T B K R L()kvﬁé(ﬂ 50)  692.84-76. 40 . 25.4143.58 . 27 73+4 62 35.0046. 01 R
Coo kevIEZ (n=50)  490.63+49.52* A 17.76+1.93" 27.9043.79 32.4346.06"

J =oay y A

(SN il At R Crokev EZH (n=50) 361.67+35. 687 AL 13,17+1.297°4%  27,66+3.31 27.28+4. 647 AL

(Kappa: 0.768 ~ 0.909: Py b s 1ot P0. 055 % 2 59 Cuo er TALHAE P20, 055 A+ 55 Coo v AL AR P20, 055 A+ 15
¥<0. 05) , B HETREMGEIE  Coo vy B4LEE P<0. 05

or¥ =3 0y i R I R 2 W

ok, ABAEAR EWAIF 4 AHY (P >0.05), C  (LBWOBE TR B 40~70 keV FAEH AR, KB
Y P48 4 Bl L KO T 4 B DL Coo ey WAL A8 4y TESIIKIY 60 keV REZLT . il A8 X LG JBE K 300 ¢ 50 1) 32
e A5 AAER LGS EZEL(PH>0.05)H  mfEET A 4.5 LAT S5 M 25 54045 C X

KA THBMET A H(PH<<0.05), WE 4.5, FLFRIR SRR AR 37. 19 %6, Mo DL AF AR 71,
3 Wik AHEIE LA AHU AE Iy 37 0 6 Bk 30T AE 45 45 . %

AW FETEEE X BEMLE B R F AR CT fa#&r B B4 AHU>50 HU, H AHU R R A 4 8%
H1, LA 500 mgl/kg(LBW) J7 S 15 %F Lo 37 i 47t 4k A, UEEA L LBW W 48 4 1 53 %6 Lo 7510 5510 o e 3k 4%
K% 3 Bk 3 SMA F1 IMA /9 CT {835 48 o b (. W — Bk, S e B AR R B fb 42 At Tk dls . C 4
280 HU""™, g Z W< 8h ik 32+ 2 43 3%k L 37 58 481 R 4 PL 60 keV RAMH K E4 M AHU 5 A 404, A
TG LR ERGR ALY )t L TBW £, AR SRR A AL 3R R HZ 7 R R R A B T S R
Xof B ) B AR 23000 04 5 i — 2B AL AR 400 mgl/kg B IF B AL

K3 LB B R CT #0472 W2 B L

2051 JFE2R CT {H(HU) JFS2 R SD {E (HU) FFSE R SNR JFS2 R CNR AHU(HU)
A H(n=50) 111.98+7.11 12.094+1. 44 9.39+1.25 5.3540. 90 63. 84+6. 30
B4 (n=50) 101.434+6.00" 12.21+1. 34 8.4040. 98" 4.5240.68" 53.23+4.58"
Cio kev IE2H (n=50) 200. 63+18. 62" 25.84+3.45" 7.87+1.13" 5.1141.178 153.24417.70*
Cso kev L2 (n=50) 147.09+11.32* 7 18.69+2.38" % 7.98+1.05" 4.8040.99" 99.70410. 33"
Coo kev IE2H (n=50) 113.45+6. 6774 14.28+1.81* %4 8.0641.04" 4.5540.91* 65.95+5.72%4
Cro kev IE2H (n=50) 93.20+5.00* AL 11. 6041, 277 AL 8.11+0.82" 4.01+0. 69" AL 45.70+4, 03" AL

E: x5 A Y P<<0.05; # .5 Coo kv I L P<L0. 055 A5 Coo kv WA HEL P<C0. 055 A 25 Coo wev LA HLEL P<C0. 05
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Wit it 8 NIC A] HE B T F4 SEEHHMY G SRR CT #a AR 2 WPE0 i
Pt 0O B BT A R v 213 kI — 4 bk — 4 BBk =4
)}F{EO z'gﬁﬁ%xmﬁi’%zilﬁlxd‘ttﬁlj{f A H(n=50) 5.0(5.0,5.0) 5.0(5.0,5.0) 5.0(5.0,5.0)
B4 (n=50) 5.0(5.0,5.0) 5.0(5.0,5.0) 5.0(5.0,5.0)

577 %% NIC 52, & 3 B.C
Hah ik IR NIC 5 A H 2%
S TG S R DL LBW
SRy B 0 1 5 O 8 AT AE ARG L
FRUF 01 B0 T P E B R A Ak

Cio kev IE2H (n=50)
Cs0 kev I (n=50)
Coo kev IE2H (n=150)
Cro kev IE2H (n=50)

3.0(3.0,4.0)"

4.0(4.0,5.0)" %
5.0(5.0,5.0) %4
5.0(4.0,5.0)* %4

3.0(3.0,4.0) "
5.0(4.0,5.0) " F
5.0(5.0,5.0) 7
4.0(3.0,5.0)* %4

3.0(3.0,4.0) "

4.0(4.0,5.0)" %
5.0(5.0,5.0) 74
5.0(4.0,5.0)*#4

Hex 5 AHHE P<0.05; #: 5 Copwev WA HLE P<0.05; A: 5 Coorev WH L P<

0. 055 /A : 5 Coo rev MEZH HE P<C0. 05

TR,
e R ~ T =0 B 4 15
25 LT LBW AR R & X F5 HBMWY RESEEE CT ML K E W4 e
PRV 4 Bh Ik — 4k k0 — 4k h Ik = 4k
tlﬁffﬂﬁ%?é‘%ﬁﬁﬂgﬁ. CT aﬁﬁ%ﬂi : /H 5] Bl k3 — 4k i bk 0 — 4 A0 Ik 9] = 4
L P A4 (n—31) 5.0(5.0.5.0) 5.0(5.0.5.0) 5.0(5.0,5.0)
X L SR BRI AR A o o e ] B4l (n=31) 5.0(5.0.5.0) 5.0(5.0.5.0) 5.0(5.0,5.0)

18,0160 keV AL RES .

H &

b 5%

BEXLF ;AL ERF BB AF

Cuo kev I (n=27)
Cs0 ke WL (n=27)
Coo kev I (n=27)
Cro kev LA (n=27)

SECE IO TS F3

3.0(3.0,4.0)"

4.0(3.0,5.0)* %
5.0(5.0,5.0) 74
5.0(4.0,5.0) "%

3.0(3.0,4.0)"
5.0(4.0,5.0)*F
5.0(5.0,5.0) %4
4.0(3.0,5.0) " %4

3.0(3.0,4.0) %
4.0(3.0,5.0)*
5.0(5.0,5.0) %4
5.0(4.0,5.0) " &
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