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HEZE] BR R LME3RECTA b K Bes R & BAR ATk 5 )L (CNR) (AT e A A E P i,
R OSBUT EMERCTF 42 A B A3 5 424 B4 1260, 4 A I fesf AL, £-6346), SRIh20 & A bR SR Ak
CT A IE BE K, b Mo 7 A aF #7300 mg/kg, I 5K A I8 0k B AZF ik (FBP) IR AFALL A4S ; R g R R B iE w 4eit ik
R ELAHAR(AISR)RABA A K, BRI FHCT-F 4248 X.(120 kVp), 4L &8t F 4450 me/kg, K AFBPK
FCHBEMK. i Z B 40 keV .50 keV .60 ke V3 kA Fe 1T B0 69 B AL R 7 A BAT e T30k E 3 Ik
#9CNR, FFar e AL /73R 0, R Z407240 keV .50 keV .60 ke Vi bk A= 11 # k0 64 B ARk 5 gk, 2 7
HA T FE L (F 31=187.72.246.35.51.98 . 127.50.23.15.48.96, P¥) <0.05) . # # b2k 25 R R 7, Z£40keVHh Ik
BFe 115 Ak, CLL B4k B K TBLLAr A28 (¢ 5 #1=8.32.9.37, P3 <0.05) ; Z£50ke VEI Bk B A= 11 4 Bk B B, B A
CHRAMEE 75 39 90 AR T ALL (¢ #1=5.73.6.84,P3 <0.05); 7260 ke V3 kA= 1146 Bk 4 0, BLA B 455k 5 39 0 2
KT ALLACL (g5 #1=3.83.3.63,P4 <0.05), =204240 keV .50 keV .60 keV3) bk 4= 11 #k H 69 FF e L 230
R (114 bR CNRAE FL %5, £ % B A %531 5 & L (F451=8.52.33.94.60.59.72.70.69.38 ,44.06;8.27.33.65.42.68 .
79.84.45.73.80.93;10.64.33.14,31.12.,59.96.,62.93.39.12, P¥) <0.05), 7240 keV.50 keV .60 keV i}, BLL3)hk
FF e ML E B BRCNRAL Ae [T 8 AR AT M 1T 3 ARCNRAE ) W 23 TALACH, ZFHALRT FEL (¢ F)=
16.73.8.72.12.71.10.82.14.65.15.71 . 11.67.12.51 .8.77..10.52.9.79.13.80; 8.79 . 12.83.10.62 . 14.62.10.81 .
8.51.10.66.12.79,13.72.9.81,10.53.,12.49;4.49.5.64.,6.82.,10.53.7.52.5.93.11.61,9.27.6.31.,10.65.9.51 . 10.11,
P¥<0.05), Z4440 keV.50 keV.60 keVh bk A= 11 H k0 09 AR5 104k, 2FH A AT FEEL (FoRl=
42.58.77.97.18.30.25.04.,4.25.5.14, P¥ <0.05) , # # Yo 22 25 R 27, ££40 keV .50 keV .60 keV 3y b Fe 175 B
B, BLEA BAEIE S RS, AR S TALACA(gH #1=6.94.7.81.6.02.7.10;3.77.4.58.3.20.4.13; 2.97.2.29.2.58.
2.02,P¥<0.05), &5t LM AIECTA AL I Bedi K845 AT 5 F ALCT-F 428 X eyt b M R & B A m A B i
RS EARE U ARG, LRI & BALCNRAZ AR L H) A &, M ekt S B R = .
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Application of upper abdomen energy spectrum CT intelligent matching technology in improving image CNR
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[Abstract] Objective  To explore the application of upper abdomen energy spectrum CT intelligent matching
technology in improving image CNR and reducing contrast agent. Methods A total of 126 cases undergoing upper
abdominal CT scan and double phase enhanced scan were selected and divided into experimental group and control
group with 63 cases in each. The upper abdomen energy spectrum CT intelligent matching technology was applied
in the experimental group. The contrast agent iodine content was 300 mg/kg,and the images that obtained by filtered
back projection (FBP)were defined group A. The adaptive statistical iterative reconstruction technique was used to

obtain images as group B. The conventional CT scan mode (120 kVp)was applied in the control group. The contrast

DOI ; 10.13558/j.cnki.issn1672—-3686.2017.02.007 agent iodine was 450 mg/kg,and the images that obtained
PEH AT 321000 Wivl 4tk , &feiihEERES by FBP were defined group C. The images’ noises of 40
AR keV,50 keVand 60 keV in the arterial phase and portal
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venous phase and CNR of the liver and pancreas,portal vein and abdominal aorta were compared as well as imaging
The images’ noises of 40 keV,50 keVand 60 keV in the arterial phase and
portal venous phase among were significantly different(F=187.72,246.35,51.98,127.50,23.15,48.96,P<0.05). Further

analysis showed that the images’ noises of group C at arterial phase and portal venous phase were significantly

scores among three groups. Results

lower than group B and group A in 40 keV (q =8.32,9.37,P<<0.05). The images’ noises of group A at arterial
phase and portal venous phase were significantly higher than group B and group C in 50 keV (¢=5.73,6.84,P<
0.05). The images’ noises of group B at arterial phase and portal venous phase were significantly lower than group
A and group C in 60 keV(¢=3.83,3.63,P<<0.05). The CNR of 40 keV,50 keV,60 keV in arterial phase and portal
among (F =8.52,33.94,60.59,72.70,69.38 ,44.06;
8.27,33.65,42.68,79.84,45.73,80.93;10.64,33.14,31.12,59.96,62.93,39.12,P<0.05). In 40 keV,50 keV,60 keV,the
CNR of group B of liver,pancreas and aorta abdominalis in arterial phase and liver,pancreas and portal vein in
portal venous phase were significantly higher than group A and group C(¢=16.73,8.72,12.71,10.82,14.65,15.71,11.67,
12.51,8.77,10.52,9.79,13.80;8.79,12.83,10.62,14.62,10.81,8.51,10.66,12.79,13.72,9.81, 10.53, 12.49; 4.49, 5.64,
6.82,10.53,7.52,593,11.61,9.27,6.31,10.65,9.51,10.11,P<<0.05).The image scores among three groups in the 40 keV,
50 keV,60 keV arterial phase and the portal phase were significantly different (F=42.58,77.97,18.30,25.04,4.25,5.14,P<
0.05). The images scores of 40 keV,50 keVand 60 keV in the arterial phase and portal venous phase of group B
(g =6.94,7.81,6.02,7.10;3.77,4.58,3.20,4.13;
2.97,2.29,2.58,2.02,P<0.05). Conclusion The upper abdomen energy spectrum CT intelligent matching technology

venous  phase three  groups were statistically  different

were significantly higher than that of group A and group C
could obtain the dosage of contrast agent with conventional CT scan mode. Combined with adaptive statistical
iterative reconstruction technology,it could not only improve the image CNR and reduce the amount of contrast
agent,but also improve the image quality.
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tered back projection, FBP) 375 AZH F1% ; 2R J5 % H
Him W g it iE R EHF A (adaptive statistical itera—
tive reconstruction technique, AISR VIRAABAHER . %)
HEA1 R FHFBPER AR CAL RS o

122 EURALRE DX A B & ER BT 5%
i C R L% B HealthCare AW 4.6 TAE U, (3£
GEAE T )T 53T ; QFF IS4 BRIX (region of interest,
ROD) 7355l & T8 AR LD T B 1] i bk I 32 3l ik
Ab I EECTE ; @ROLE TEEE N ARITA , UG R
PIARIBREZ ; @I B 7E40 keV .50 keV .60 keV
S BRI RN gDk 0T 18 P P A KT e T ek
fE FBIPKICNR. 2420 : CNR ROL=(CT ROL -CT 3
FALA)/SD, HrACT ROIYROI CTIH, CTHHEAL

AL A CTE, SDOA USRS,

123 BRI 344 M A T s AR B A X
BT, AR EIE. PR : D143
EUGAE , T2 W, s 5 B s @24 - ERER
YN BMEZ W, W B i B34 : BRI
M P ] 257 5 A543 - MG AN AL T, W AN i
553 : UL AN IE T , FEAAFAEME RS,

1.3 SeiteFdiyk SRHISPSS 19.04ci 4. RAF
Rrge ok A = 4P IE R 22 F R E . R gk s it
TIPS . BEP<0.05 M E S HA G FE X,

2 #R

2.1 BFETE40 keV .50 keV .60 ke VI AT Tk
HI G 7S A L 222

R2  HEAEA0 keV .50 keV .60 ke VB FKIYIFN ] BRI A0 UG M H e /HU

ki) WLt
vl n
40 keV 50 keV 60 keV 40 keV 50 keV 60 keV
A4 63 45.62+10.72  30.11£8.75 18.58 £6.24 46.71 £9.52 32.69£5.82 21.73 +4.83
B4 63 28.32+6.71*%  21.82 +4.38* 13.37 £5.26% 23.13 +7.52% 22.07 £4.25% 13.48 +5.07*
CH 63 19.24 + 4.57* 19.28 +4.57* 19.37 + 4.49* 19.33 + 4.65* 19.28 £ 4.72%* 19.32 +4.52*

H 5 A A, P<0.05;%: 5 B 4 H A, P<0.05,
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SR T Y R S LA, 25 A S
X (F4y 51=187.72 .246.35 .51.98 . 127.50 .23.15 .
48.96,P¥)<0.05), P UL W7 , 7 40keV 5
AT T k0], CEH R A5 AT B2, B T A
M, 27 A FE L (g5 51=8.32.937,P¥ <
0.05); TE50 keVBIKEIA TEHIKIART , B4 AICL &

10 JE A 22 57 (¢=1.28,P>0.05) , {HBZH FIC4H
FUG = Y AR T AL (¢4351=5.73.6.84,P¥] <
0.05); 7E60 ke VSl kM T HIGU IS, BAL S M
I RAIR T AZHFICAH (¢53511=3.83.3.63, P <0.05 ) .
2.2 JEETTERIK S SR CNRAE LA

221 fBAEATEA0 ke VBIBKIHAN T IR0 A B T
Frlik JE E SR CNRE Hed WL443
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Sk [WFEgieil
ZH 5] n o X
AT Jik 6 =3k AT fik I Tk
AN 63 0.73 £0.62 2.35+1.03 10.87 £4.72 2.16 +1.28 1.83 +0.57 5.88 +1.47
B4 63 1.33 +1.18* 372+ 1.71%* 20.63 + 6.58* 4.73 + 1.52* 3.76 £ 1.93* 9.62 + 4.55%
C4H 63 0.87 + 0.64* 1.82 £ 1.17%* 11.72 £ 5.06%* 237 + 1.16%* 1.22 + 0.86" 5.14 + 1.37%*

W 5 A IS, P<0.05;%: 5 B 404, P<0.05,

230 WL, = ZHCNRAE4AO ke VK IFIT T 5 bk
W R =Sk RO LeER, 22 5 B gt
2FT SL(F531=8.52 .33.94,60.59 ,72.70 ,69.38 ,44.06 , P
1 <0.05) . P HLd s, 1640 keVISE, BZH sh kY]
JHF R R Sl K CNRAERN [T i k0 B 11 e ik
CNRAEYIH B i FALRICH], 2 3 AE G it E X
(¢53=16.73.8.72.,12.71.,10.82.,14.65 .15.71 . 11.67 ,

12.51.8.77.10.52.9.79 .13.80, P <0.05).,
222 BETE 50 keVBIKIAFN TREDKIA RO . B
[Tk 8 323K CNRAA L L 4

4] W, =ZHCNRAESO ke VSl kI FT I H ik
W R S =Sk T RRIK) LR, 2 5 B giit
22 (P53 51=8.27 33.65.42.68.79.84 .45.73 .80.93, P
¥1<0.05), PITELE B, 7650 ke VA, BLH ) ki
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JF B S0k CNRAFCRTT Dk S0 AT L e L 1) i fbk
CNRIEBIW W TAZIMICH, 25 a5H5 R

X (g5 51=8.79.12.83.10.62.14.62.10.81.8.51.10.66
12.79.13.72.9.81.10.53 .12.49, P¥ <0.05) .

R4 LETE 50 ke VBIBKIIAN TR BT e 1R K IR E SR B CNRAE LA

kA WEgie:l
ZH 51 n s \ ;
il ik Ji £ sh bk JiF Jik I ik
A4 63 0.64 +0.68 207 +1.18 943 +3.52 207 «1.12 1.93+1.04 418 +1.91
B4 63 1.26 + 1.15% 3.72 £ 1.56%* 17.28 + 6.94* 4.71 +1.53* 3.37 + 1.46* 9.26 + 3.78%*
C4AH 63 0.91 + 0.65" 1.82 + 1.47%* 10.69 + 4.26%*" 2.15 +1.32* 1.52 +0.83" 4.20 + 1.447
5 A 4 HER, P<0.05;%: 5 B 41 HEE, P<0.05,
223 BETE 60 keV KA TR, B, IE EShIK TERKICNRIE FL B L3RS
R5  HBETE6O ke VKA TEHIKIDI B AT R G 0K 1 1ER K CNRIE L4
ki) WEegiiei]
415 n - ‘
fiT ik Ji = sh ik Jils Jik I T ik
A 63 0.75+£0.61%* 1.88 £0.91* 9.72 +4.51% 2.13+£1.18%* 1.73 + 0.66* 4.29 +1.87*
B4 63 1.39+1.17 3.41+1.52 15.83 £+4.97 427 +1.35 2.82 +0.80 728 +2.72
C 63 0.82 £0.67* 1.90 = 1.12* 11.03 £4.22% 226+ 1.15% 1.53 +0.61* 4.33 +1.82%

x5 B A, P<0.05,
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