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[HHZ] B 38T £ A %K FZ (ASIR-V) /£ CT 11 #Ak R (CTPV) ¥ i & B Fi 2 69 5 A W8, F73% 1 ) 4E Revolution
CT#: % CTPV &% 604 5t KA A B4, FLL¥) KA E B /R 120 kV. %k & 3540 10 AP A & 450 mglkg, 42864 %
J& , AR 40%ASIR, B 28K A 40%ASIR-V, 4 A0 = MMk £ T VA 3 #MAE 269 CT A CTAARE £ , 5
i+ HAS R A At e G . TE R & CT 2R 7 2464 (CTDL,, ) .7 & K E R AR(DLP) , 5+t H A 484171 2 (ED)
W % IR BT R S kAR AR R AT R R 2R, R AR F — TR 5845 2 (CTDI,,
DLP .ED)Aes o7 8 &8 £ F it F 2L (P>0.05), WK ET 180k A A& £ CTIA3¥ R4t 5 257+ (P>0.05),
AMITFHIRET 1HI A XA A X CTIAMAREZ S T B, A 2045 % Azt tbwk 5 WAk T B 41, B £ 73 B A %it 3 &L
(P<0.05). ™4 &I x¢ # 40 B A% £ ILAF 4 B A AR 4 09 — Bk (Kappa 16>0.75, P<0.05) ,BAAE B £ Wit 45 2 F & T A4
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Application of adaptive statistical iterative reconstruction-V technique in CT portal venography

for improving image quality
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Abstract: Objective To explore the application value of adaptive statistical iterative reconstruction-V (ASIR-V) technique in
improving the quality of computed tomography portal venography (CTPV) image. Methods Sixty patients who underwent CTPV
using Revolution CT were enrolled and randomly divided into group A and group B. Tube voltage of 120 kV, noise index of 10
and contrast agent dose of 450 mgl/kg were adopted in both two groups. After scanning, group A was reconstructed with 40%ASIR,
while group B was reconstructed with 40%ASIR-V. The CT values and its standard deviations of the main portal vein (MPV), the
left branch of portal vein (LPV), and the right branch of portal vein (RPV) were measured, and their signal-to-noise ratios (SNR)
and contrast-to-noise ratios (CNR) were calculated. The volume CT dose index (CTDI,,, ) and dose length product (DLP) in two
groups were recorded, and the effective dose (ED) was calculated. The subjective scores of image quality were assessed blindly
by two experienced radiologists using a 5-point system. Results There was no significant difference between two groups in general
information, irradiation dose (CTDI,,,, DLP, ED) and the total contrast agent dose (P>0.05). The CT values of MPV, LPV and
RPV showed no statistical difference between two groups (P>0.05). Moreover, compared with group B, group A had higher standard
deviations of CT values and lower SNR and CNR for MPV, LPV and RPYV, with statistical significance (£<0.05). There was a good
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agreement between two radiologists (Kappa>0.75, P<0.05). The subjective score of the images in group B was significantly higher

than that in group A (P>0.05). Conclusion ASIR-V technique can significantly improve the quality of CTPV image, thereby

providing better CTPV image for clinical diagnosis.
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CT ['] #f Bk 1% 1% (Computed Tomography Portal
Venography, CTPV)AE R BT VFAT T H# DK iy 3 22
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(Adaptive Statistical Iterative Reconstruction, ASIR) 1]
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W 2019 4F 1 A 25 T AERR P v B2 25 K 2= [ &
BEBe AT CTPV B E o IANRIE A >18 %, 75
1TCTPV, HEEZS SN . HEBRARIE : ] # K W 2
o S I AR A T I DR M ) 50 D L C TPV K
BRI o AT I NN B 60 4, H-BEHL 7K
A B, A EE306 . AdBEHEF 196, & 11
1], - 349 4F 1% Ry (62.47+13.40) %, B 14 T = 45 5%
(Body Mass Index, BMI) 4 (22.63+2.47) kg/m’; B 41
B 16 191, Lo vk 1449, P 4R O (60.09+9.75) %7
BMI #(22.66+2.13) kg/m>,
1.2 wEFE

A e 4% F 5% [ GE /A 7] Revolution CT A&
AL . BEAMEM BT E TSP, K A Tk T
WP N 25, IF %8 HER R Je 2 s AT Bl 4P . P33R
FH 120 KV 45 L L 8l 48 L o R B R R R K
(Noise Index, NI) 10 #M #% 5 & 80 mm #2H 0.992.
1.000 %34 0.5 s/ro P ZH 2136 B 25 RU6F L5 vt
fi£ (350 mgl/mL) , X bt ) FH & 450 mgl/kg, ¥ #
4.0 mL/s. TG AR L5 1 om 2 U050 T
Z , FAMIZ)IR S mm, % 95 350 HU, % {7 40 HU. shfik

ST R 1A fh % B R A6 T2 18 1 32 3 ks s
T E 4k X (Region of Interest, ROI) , IfiL 4 [ {H i5
200 HU B 47 fih & 20 k914348, 118 Bk 201 78 3 ok 39
2E A 2R 30 s fil & 3
1.3 BGREZRTM

AR H I R 4 58 WU, A 415K FH 40%ASIR, B 41
K 40%ASIR-V H 4, AR JE N 1.25 mm. 7E[]
B DK 32 TR K AE SR R DK A SR R 2 T SO
A8 1R 2 43 50 e ROIL, [RIB 78 ] i ik 3=+ K2
AT ) A I B A 4 LR RO, i % 551~ RO (1)
CT{H Al CT A A5 1 25 , B3 4> ROL Y F- 34 {8 Ay e ¢
CT{H % CTEARMEZE . M CT{HF CT (B A5
2915 {5 M [t (Signal-to-Noise Ratio, SNR) FI X Lt i
75 [ (Contrast-to-Noise Ratio, CNR) , H 1 SNR & X
NI TR CT (5 5 1 1# Ik CT {45 1 2 19 HL{E , CNR
FE SO T TR KRN AT i CT A [H] () 2248 -5 45l 5
WLCT (B bR EZE ) LLAE . X 4 I-HR A il R A 7 25 R
B (Volume Rendering, VR) | fix K % & & &
(Maximum Intensity Projection, MIP) = 4EFi 2 , HH A
HHA SAELL L TARZ 5 AR B IR H 5 43
X PG B R AT OO0 18 By, BARTE 4y
F& MG S A2 A X HLEE (T TR KOOy S R T
Bt SR RG22 W, DL S 2 dilE 2 45 EG
W 2P o o HARTE AR - 5 00, R T i fe df 5 4
g, BME BT Bhf 5 3 4, BB it — 5 2 4, EMR
W 2E 15 R AR 25 . Horh 343 R A 3 2 I
IR, 253 B VAT Toik il IR IR
1.4 BEHFIERILEFRE

3 AE SR W 2H B CT 28 BRI 4 48 21 (Volume
CT Dose Index, CTDI,,, ) . fl & K & 3 # (Dose
Length Product, DLP) , Jf it 5 A & 4% 0 # &
(Effective Dose, ED) , H:Ht ED=DLPxk, k 4 & #4 5F
FIHE e 4 N1, BUE M 0.015 mSv/(mGy-ecm), ic 5%
XF LU R B, I 1 6T L AR S R R L R R
(g)=5F He 35 i it (mgl/kg) < M40 i it (kg ) x0.001
1.5 GitZEHHm

K1 SPSS 22.0 B AF#EAT S o0 M, T Bk
KR AR 22 307N o AL RS — TRk (3R
FR TR ) R & 6 LR K WS E(CT
{8 \CT fEAR#EZ  SNR FI CNR) K FH I SZFEAS (A 3G
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&% 3= WE 73 % ] Mann-Whitney U K556 , P<0.05
ZS ARG FE L WA BRI — Btk
H Kappa f:56. H:Hp, Kappa {E>0.7,, — S8R 45 0.4
<Kappa {H <0.7, — 35 1% % 4 ; Kappa {H <0.4, — £
P2,

P2 R AR N H 22 Bk (L8 TR0 AR IS L 5
R OBMD R, 2 R TG (P>
0.05) (R 1) . W4 HE & 4 957 & (CTDI,,, . DLP,
ED) I8, 22 S5 I Ge it 24 5 50, H g 4ixg te il G i b
B, 225G L (P>0.05)(FK2),
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Tab.1 Comparison of general information between two groups

ZH A4 B4l Sille P
PES (53 /40) 19/11 16/14 0.617*  0.432
sk 62.47+13.40  60.09+9.75 1.469°  0.710
B /ecm 165.87+7.01  166.0049.04  -0.064*  0.949
PR i kg 62.1346.37  62.63£8.99  -0.249°  0.805
BMI 22.63£2.47  22.66+2.13  -0.043>  0.966

a N RIS, b WS AEAS (R B St ik

2 WAESTFISMII LT S SR
Tab.2 Comparison of radiation dose and contrast agent dose

between two groups

2 A B4 it PME
R
CTDI,/mGy  13.49+3.31 13.2842.40 0264  0.792
DLP/mGy-cm  415.22+102.89 369.23+76.42 1.965 0.064
ED/mSv 6.23+1.54 5.54+1.15 1965 0.064
XJ AR i /g 27.96+2.86 28.19+4.04  -0.249  0.805

A DM B TFRIKF T 1A S T Rk A
X CTH A, 2R G2 L (P>0.05) ;B4 1
ik £ TR ZE KA K CT AR B E LT A
2 (P<0.05) ; B 4L 1T # ik £+ T T ## ik 22 52 B A 52
SNR 1 CNR {2 3 = T A 41(P<0.05) (£ 3). HH
PGB IO T Dk B B i 1 P S R T 447,
H W& B W 3 03 o B ARG — 3%t
(Kappa fE >0.75, P<0.05) . W45 = IfiXt B 411 i Bk
FUG T 1) P4 8 2 e T ARG T i, H2E 5
HA B3 X (P<0.05) (%3, K 1~2),

3 MLEIT)ERRK CT & CT (&R ZE . SNR, CNR FIEWIT 43 ELEE

Tab.3 Comparison of CT value and its standard deviation, SNR,

CNR and subjective score between two groups

ZH A4 B4l giitit PfH
CT{H

[Tk ET 152.25+15.84 155.97+17.89  -0.852*  0.398
[T#kAE S 151.80£12.09 153.8916.43  -0.561*  0.577
[THHkA S 150.52+11.78 153.96£16.83  -0.918*  0.362
CT {EbRifEZE

[Tk ET  21.88£2.06  17.43+2.76 7.070°  <0.05*
¥k 21.01£2.57  18.05+4.00 3.410° <0.05*
[TEkA S 20.90£2.24  16.7643.16 5.870° <0.05*
SNR

[Tk E T 7.02+1.02 9.19+1.95  -5.408* <0.05*
[Tk A 32 7.33+1.05 8.83+1.73  -4.085" <0.05*
[T kAT = 7.30£1.13 9.53+2.14  -5.032* <0.05*
CNR

IT#k T 2.3240.71 2.95+1.05  -2.749* <0.05%
I TH bk 26 32 2.33+0.65 2.83+0.95  -2.361* <0.05%
[T IkAT S 2.25+0.66 2.83+0.96  -2.722* <0.05*
FNTFE45

BEi 1 4.07+0.45 4.46+0.55  -2.707° <0.05%
B2 4.13+0.43 450+0.52  -2.806" <0.05%

a AT FEAR (KSR SETTi b AR S HUKE 5 Mann-Whitney U K56
Giitit

Z JZI205E CT LA AR A B i 28 ) 73 B
FCri CTPV S JH T VT AG 170 80 K e 751 0 45 4 e
CTPV J&: S P i BKAH A2 A%, I £ CTPV Hhfii
R 58 v AR X b ) ARG £ S 1D R I 1 8 o
PR PR P A0 T, 90K e Kt 552 70) A6 e X LR
FHE S DR W PR RS TE KU B AN 2 R . il
aod AR X EE 7R P e mT LAl A R T (R B 2
e AR LA AR B i, DAAE 3 R T U F1 i 2 4K
507 AR Wk R PG i (H 3l 2 5 1R B iR
ST R I 5 ) AL

AR E HE — B ) CT BMG E AR, e R
(R EE IR Z IR R R pilhd G Sy TR
B0 A S8R, L AT 7 e I A S5 70 ) ) M o
KGR, ASIR 9k ik oo RO 7 i o6
MIGETE Rt JF 5 C R G2 o0 A 3R AT L8R L 1E
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a:40%ASIR

b:40%ASIR-V
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Fig.1 Maximum density projection
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a:40%ASIR

b:40%ASIR-V
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Fig.2 Reconstruction images of the main portal vein and right portal vein
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BEARTT A A AT A IEY 0T DL R R AR S
Mars , H ASIR 59575 08 T BRI 23 18] 43 B 8 %5 i
Gy R, UG PR AT 3257 1 o al ol B AR B4, ASIR iy
I R $2 i 0%~100% 1) T 2 A EE , Bl %5 ASIR ] 3
f, IR MR TS A, {H 7 75 o A LE ) ASIR A 43 LU A
OUT, BB I EE 23 (] 73 B3 RS o 1 S i 23 %
fiK1™ . ASIR-V 36 BT 5 /55 2 11 Wt i AE 70 I A AR A
RUSCEL T Wy AR, 55 Tk AR g b AR 1Y R
Gl gt il AR5 L ASIR B 4 A 4% 0 K AR AL
(Y EE R DA A R 2 40%ASIR EIZ AT LA
1 2 AT PR M 75 LR o i e A, DR AS BF 590 3
B 40%ASIR 1F by Xif HE 41 i) B 4 7 v , R AH 7] o 4t
Fb 5] 40%ASTR-V T Ay X 18 21 00 22 1] i ik 1%
G G

ABIEFE T, R B AR [A) 45 L R 120 KV TR LE 580
1 450 mgl/kg #47 CTPV I, 40%ASIR F140%ASIR-V
F14) B S5 790 DX B 7 FH £ B 3 22 5% (P>0.05) , 2 B
iz AR [R) 4 H Fe ARORT B 70t B 3 4 2 B8R T 33
ZEXF R R A B A R R TR, 5 R

40%ASIR H [t , 40%ASIR-V 1] L & 2 B A% &% CT
{EbRiEZ , $2THE % SNR HI CNR, 3 H 40%ASIR-V [&]
15 F V53 i 25 70 T 40%ASIR , 26 B 78 A 59 o 4
FR AU B S TR T, ASIR-V AT Lt 2 0 4l
PG el /D RS A5 |, 38 0 P 8 oy SR A
T+ CTPV B4 i #2" . 40%ASIR B 40%ASIR-V 2
40% 1 2% A 2 (ASIR B ASIR-V) Fil 60% i€ % Jz %
L E IR A AT 1 BOM [F] L 1] (40% ) 1Y
ASIR B¢ ASIR-V, ik /b T PRl 326 A B L 51 2 A 3| Ak 1]
G EUG PR RE e MG T i 1Y) 25 5% B0 T ASIR-V
A DA [RIG o i ) A] Sk

AR AR A P & S Y CT RS A B 4 A
A ST R E R P AR 8] 5 =X B AR Bk i 1
FK G T i B 452, R A T ASIR-V AT ZE [ ] # K AR
G s EGTTR , h I PR rh SE LI £ CTPV 244t
TRIE . (AASBI G W A7 6N R 2Z A R F S A 1]
F bk R E R AR D AU IE W T T B BT R R A
WEGE , AR ER T 1 S BO0F 17T IOk s A5 1 e S5 551 &
XF I B . AR LU BIRFSE TAES A ik
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