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Abstract

Objective: To compare the quality of single-energy images of energy-spectrum CT with that of con-
ventional scans in abdominal enhancement scanning, and to explore the application value of sin-
gle-energy imaging technology of energy-spectrum CT for the optimal display of celiac axis. Methods:
110 cases of abdominal CT enhancement scanning were collected and randomly divided into two
groups: 55 cases in the energy spectrum scanning group underwent energy spectrum enhance-
ment scanning to reconstruct three sets of single-energy images of 50 keV, 60 keV, 70 keV and one
set of 120 kVp-like mixed-energy images; 55 cases in the conventional scanning group were used
in the conventional enhancement scanning as the control group. The CT values of the beginning of
the celiac axis and the erector spinae muscle at the same level in each of the four groups of the
energy spectrum scanning group and the control group were recorded respectively, the SNR and
CNR were calculated, and the radiation doses in the energy spectrum scanning group and the con-
trol group were recorded. Results: The differences in CT values, SNR and CNR between the groups
of single-energy images were statistically significant (P < 0.001) and tended to increase with de-
creasing energy levels; the differences in CT values, SNR and CNR between the 120 kVp-like and
control groups were not statistically significant (P > 0.05); the 70 keV and 120 kVp-like SNR, CNR
differences were not statistically significant (P > 0.05); 50 keV images had the highest subjective
scores, with statistically significant differences between the groups (P < 0.001). Conclusion: Com-
pared with conventional CT scanning, energy-spectrum CT has higher image quality when using
single-energy imaging for vascular imaging, and the celiac axis is best displayed at 50 keV, with
higher CT values and better SNR and CNR.
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JEER MR AL ok itk . Beas SR ZE I . Hoa MR AR 4545, @ LRIERERR 2, i i i s H.
WEAR, RESHIRE RS, KN RKIEZILE S TA R80T T LU SR, EwE, B
%iﬁi%gﬁﬁﬂkfptﬁﬂa [1]o HEONTMEIEPESR 2 W77 R 2GS . I8 CT sariat & CT e

i 5% (computed tomography angiography, CTA). 75 M8 1% 2(digital subtraction angiography, DSA)%§
(2], HAEE CT M DU B, M8, JoOIRe s, Bz A T WA iZ . 54
%,k%w@ﬁﬁ%%ﬂSKE],%%CT#&E%?%%,SﬁﬂMXT%@*%%W%ﬁﬁ,m
W CT (M REE AR BB & (S0 L SO0 LU A LU [4] [S], AR Wi R T it 1 5 20748
R . Bl CT BRERE UG EIARLE LIS . IEs. Ik RgemeE &FﬁmAﬁE¢WQQMﬁE%
RBIVZANE[6] [7] [8] [9], ARSI AT X EER G s A H R IT 09, LU REE CT Mae B R 5% M
G TR, SERTENE CT REEESURHAN IR om B R FHE, SR AE A s 4 o
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2. RIS
2.1. ARMRBANTAE

HEE 2022 4F 9 H~2023 4F 12 A TIREATIEH CT MaRiiin S 110 ], BEHL ML, 4%
551, SREGLHCR FH AE R 4, X RRAURH F U . I R AR AE W R

INFRE: (1) ToBUR 7R A S M i Bk s (2) B HRERZ CT M upAa & H 92828 Jn s Al e 45
(3) BFIIBEE TG LWIER: @) IKRTRTE,

HEBRARAE: (1) ST LERE L Q) BFEMRBERGBIRERE, AFELEER: (3) WRTTEAE
B (4) ARG 7 RNAHACEBUVE R T 8 E N A DU & (5) BRLIhRelaisa . A5 %
PR B 0 S ™ B 8 DL BORS e B

22. ARFZE

2.2.1. \FE

K H GE Revolution CT 34 . HVEF B MM AIR ZHEE T 3. KA GSI Perfusion #/4F1H #i
AT LS, P EIES KA R B . MRS B B RN S KRS R (40~140 kvp)iEE
Ui, B HLL 260 mA, BREF 0.984, HiFE 512 x 512, )% 1.25 mm, [H]FF 1.25 mm. X} b FIALAEEE(300 mgl/mL)
K 1R 3 S AR R AR DA 3.5 ml/s IR VST, 555 1.5 mUkg, ESXTHEAE 20 s, 60 s J51T 8Nk
LIRSy e GESEi

2.2.2. BgEAE

RETR AL KB A% 2 ADW 4.7 TAFuli, GSI Viewer P EE, HEALMZE KJZEEY 0.625 mm. fEi
50 keV. 60 keV. 70 keV ) 3 L aE B AR MG 1 4LHFL 120 kVp-like FIR . BT 83 EIE 5 db
Y ADW 4.7 TAEuE4T, BERmERE. HA%E A (maximum intensity projections, MIP). HH[f]
 2H (curved multiplanar reformats, CPR) & =4 7Z F2 FE B (3D volume rendered technique, VR)% .

22.3. EEFIE

H#FERJE, AR K EFF (dose length product, DLP)H Revolution CT HLH N4, B4R 7=
(effective dose, ED) AL A H H, ED=DLP x k, k AMEHGHIER 1, MR E bREC B 23 R 2 A6
prifE, HUE 0.015,

2.2.4. EgREFH

BRIV : B 1 2 NF Sl TAEZ 50 F 5 12 W40 A 7E I8 s TR 4650 K R 2 T A ) A L s B
SR X (Regions of interest, ROI), it5% CT {8 [ brifE % (Standard Deviation, SD){E, LASSHFLT) SD 1R
MR, WE ROI MEVEEE T M R, ROI 207 i M8 I 2/3. 1HERHEG
Fis 2 L N bk A% LE 8 75 LU (contrast to noise ratio, CNR). 1 M Lt (signal to noise ratio, SNR):CNR = (CT H
PRILE — CT [F)ZHALA)/SD LA, SNR=CT f%/SD LA .

EHREWVFY: 2 67 5 AR DB TAERIG M B A A W2 B g Jm R, Tt BUR #EAT 3 947
BIWA—FDEHE. DA RIE Bk 3T Ror 3 0)E W BRI GiR B2 T 2 VP AR e, 4218 5 7 5L
WEREAT R e PP BT 1 4y, MEDEERIARE S HE: 2 4, MEBEAGREMEESHE: 3 7
A W5 2 BB IS 10 % 4 4y, IMUETEMW . WEIEAGH; 54, M BRI Hih %8 .

2.2.5. GiHESE
N Excel 2010 @57 8045 2, S SPSS 19.0 #HATH RN K 38T, P <0.05 NEFHFHITEE .
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XL R E I MER AT ROTAES o XPAERS . W03, M. ARTEFEECEE — Bl DA A A S 77 B g AT IE S
K, fTE LSS + ARfEZERIR, WAR ESR SRR T K56 AT & IR0 A6
P E, RPN R, P HLECR A Mann-Whitney U 256 o % 72 W UGS & i bm (1L & [7]
JZEAEWLCT {H SNR. CNR). EM PP S AR A B AR T 200 M. i 20 M R it 42 W
GRELHEAT AL 2 B LLEL, T7 255 R M LSD MEHEAT I LLEL, 7 ZATFFHIR IR Bk,

3. 5%
3.1. BEIEHELE AT ERE — MR R ARSI AV EL 3

RETE LA R PR AL ) A Ml . A8 s Doy I IR SE 30— IRBTRIS B ST 2 3 (P > 0.05),
W= 1,

REEZH ) DLP. ED ¥R XA, ZHFHERI%E (P <0.05), W& 1.
Table 1. Comparison of general information and radiation dose between the energy spectrum scanning group and the con-

ventional scanning group

= 1. BEERREMERLRE RN RS T EHELR

fabr RETEZH R K3 E P A
PERI (/%) 32/23 36/19 0.616" 0.432
() 69.00 (58.00, 72.00) 66.00 (57.00, 73.00) -0.407" 0.684
DERISGY) 80.00 (70.00, 91.00) 80.00 (74.00, 89.00) —0.042" 0.967
W4 s (mmHg) 128.00 (115.00, 137.00) 133.00 (116.00, 142.00) -1.121" 0.262
#F 7k I (mmHg) 73.00 (67.00, 82.00) 78.00 (70.00, 85.00) —1.442" 0.149
NTRE 0.64 (0.55,0.74) 0.60 (0.54, 0.72) -0.813" 0.416
DLP 1790.95 (1665.85, 1978.85) 2370.38 (1934.33, 2875.26) -5.823" <0.001
ED 26.86 (24.99, 29.68) 35.56 (29.01, 43.13) —5.823" <0.001
e CRE X IUERIRIRLS Z E: P <0.05 ERAGIFE L.
3.2. ERREEWEM
Table 2. Comparison of CT values, SNR, CNR and subjective scores of images in each group (x +s)
2. HAEG CTE. SNR. CNR BREIHESHILLE (x+5)
21 5 % CT {E(HU) CNR SNR BN
50 keV 537.50 + 74.98 84.75 +20.37 75.69 + 18.66 4.91+0.29
60 keV 386.33 £ 55.80 76.07 +20.08 65.46 + 17.88 4.56+0.71
70 keV 281.41 £ 45.75 60.97 +19.22 49.78 + 16.60 4.18 +0.84
120 kVp-like 230.41 + 40.73 57.38 + 16.65 45.12 +13.53 4.13+0.86
X fi 2 252.04 £ 45.16 53.47 +16.83 42.60 + 14.66 4.15+0.84
F 304.345 27.846 41.695 11.527
P1H <0.001 <0.001 <0.001 <0.001

REREFHEAH DU 50 keV. 60 keV. 70 keV. 120 kVp-like AN B4 5 HUAAFE AR, &4HIAI K CT
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fH. SNR. CNR ZR A ST E (P <0.001), HFEERRHEIIFIK, CT{E. SNR. CNR U@ H. it
— 3B HEAT LIRS 9 EL A, 120 kVp-like ATXHHRZLM CT {8 SNR. CNR Z 348245 (P > 0.05); 70 keV
H1120 kVp-like ) SNR. CNR Z 7L 125 (P > 0.05), W% 2.

3.3. B&ENITEMN

FLRE B G A LEL IR L V2 22 R AT SRS (P < 0.001), ELRfE AEZE I FEAR, 32 0P ok 1 3,
50 keV EMPES> e . P ELEL, 70 keV. 120 kVp-like AN IR AL ) = WPE> 2 RG24 (P > 0.05),
W7 2.

4. Wig

JIG Jis 76 = SRR AL RS T 7 S B IR E B Ak ATRE, 2 SCRBCRIIAR S, WA 3 AN K532 —
k. BNk FFRBhlk, 3T, B, B M. B, TR aERE, REENES
FIXHIRERS . TEREED CT $amfdih, WA TRIMEE, —BOEmE i M R ah i a2 m T B g s,
HARMEERETRGRY. ARy k. AEST R AT, HUOWEE IE A A I 78 4 64 DL I
EREG TCBEHL EAEE[10], AT DAL 528 AR ) 25 00 1) SR 7 A 450 DA S VG B () G4 4 B R R T g 4112
5.

AR P T IO LA CT (A2 b & R R I PR MI 3 0, 1& S MK keV, M CT (A2
F[11]. BETE CT A IREZUIE CT AHEL, 7T BLA: B 40~140 keV RSB BL) 2 41 5 e B RG H T 1 &5 1 2R [ 12],
AEil CT HREEHAR T DL 2 0GE M g, $eTHEBIE13] [14], A RT M & /N 3 )RR
[15][16]. ARFFRER, EARFRBEELF, 50 keV B JEHETH CT {i. SNR. CNR & &, KGR EHLE,
I8 5 & B2 2068 LU S e, VP20 el s BEAE BEZR VI 08, CT {H. SNR. CNR ZHTEBIE . BN F[17]
S BT T R BRI TSIk AR 0 B keV B AE 51 keV AT, SABFRSE RIEAME. AL, AHFRIE
RIL 70 keV. 120 kVp-like Al M 58965 ) SNR. CNR. CNR EWMiFHDE R LG R L, X544
B[S HIBIE Fo 285 R 2 — 5.

b7 EMGR R, GRS R I R ST A AR e, RS SR A, BT RE R A
%, A SRR ) 252 KT 2R [ 18], M AR SEXT G 2R BURk, Qo] a0 4 5 75t 2 — ELAEER FE 1R
AWFFERIN,  Beb I E A 500 BT AN T 75 SR (0 2R 250 A T LA PRI 28 2 A R =
BA— 2 MR E .

AR PR R EEE L RREEJ EURIAT IR, FEARER D,

LR LRk, BeRE CT FIH B Ae B G AT IS TR, 7E 50 keV BN A S G E ., [EHEEE
S g AR L, AT DA SR T LU FRR B, SO I BRAEASEE B D, 3 AT DA B4R 3 71 oo

SE ik
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