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The effect of adaptive statistical iterative reconstruction technique on the image quality of computed tomography porto-venogra-
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[Abstract] Objective: To investigate the effect of adaptive statistical iterative reconstruction (ASIR) technique on the
image quality of CT porto— venography in adults. Methods: From March to December 2015,68 patients had routine enhanced
CT of liver on a multi-slice spiral CT equipment. Images were reconstructed with FBP and 100% ASIR techniques respec-
tively,and were subjectively evaluated by two senior radiologists double-blindly. The mean CT value of liver parenchyma and
portal vein were recorded manually. The contrast-to-noise ratio (CNR) of portal vein relative to liver parenchyma was calcu-
lated. Wilcoxon signed-rank test was used for statistical analysis of subjective rating. Paired ¢-test was used to analyze the
time required and CNR. Results: The subjective rating of VR-enhanced CT images of hepatic portal vein was 1. 81+0. 64 for
FBP,2.5040. 83 for ASIR (P<C0. 05). No significant statistic difference was existed of CT value of portal vein and hepatic
parenchyma (P>>0. 05). Yet there was significant difference between the two techniques in terms of background image noise
(FBP:18.44+2.5,ASIR:6.9+2. 3,P<C0.05). The CNR of the reconstructed image using ASIR (5. 56=+1. 91) was higher
than that using FBP (1.99=0.51) (P<C0. 05). Conclusion: The CNR and image quality of enhanced CT portovenography
was higher on the reconstructed images with ASIR technique.

[Key words] Tomography,X-ray computed; Iterative reconstruction; Portovenography; Image quality

CT I3 MR H AR BB B2 1 TP E i &
FAH A 1D J AR 2 1
JE U 0 i ks A0 G v o 161 0 Do ik 1 2

A b
w. A w5 HE

o AWFFERIR  ASIR $EAR X B RFAE CT 3 5k
T B T ASIR £ARTE BN

R Gk A0 E 3 1 (adaptive statistical iterative re-
construction, ASIR) & —Fh & 09 %4% CT g B,
T A A ] — e TR B A R R S BB A 5 A
5% 50 1) ik ad I B 52 55 1 (filtered back projection,
FBP) AL, B FEAR AR 8 S s 5 & 1 BHR R

EH B 434100 Wb, Wb BB B AR IZ ﬁﬁlﬁ] B Gk &
JE6) 3430060 BRI, iR 2N R R B O B (2 5 TR R L 28 L AR
XEK En O

EHZ B ik A0 (1970 —) . B WAL A, @l EATEIF, FEMN

AR TAE,
BINEE & = €, Email: zhayunfei999@126. com

1 — 5k

2015 4 3 J —2015 4F 12 H kA e st i2 1 K5 BE
JH T o5 67 B8 it A8 1 o A8 T 422 52 I BG 5 CT K6 2 1
68 Bl J . 55 45 ], L 23 B AR 31~82 %, i 4F
1% 68.9 % KT 48~79 kg, F-+(51.9£6.5) kg,

2. A& STk

¥ i GE Optima CT 680 64 Hf 128 J2#25& CT, 17
WO & R A R EL120kV L B



TSz 2017 42 3 A% 32 %45 3 ] Radiol Practice, Mar 2017, Vol 32,No. 3 259

A L R ) (100/700), R HE 0. 984, Bk 4 5 3
0.5s/r, 4 )28 H 0. 625 mm, 4 2 J5 2 (7] JE 8
0,625 mm, DIOBURE i R 5 4% 28 i ko S it
5 (350 mg I/mL)75~90 mL, Ji & 3. 0 mL/s, H 5 )5
FESR 25 s AT kI A 4 23R 60 s 47 1] Bk 4, 4
R 120 s B3R WA M 5 8 B0 B ol 9. 88,
Ve A AN L G B R, Sk SR R T B T R
B TR 43 55k F FBP A 100 % ASIR 1 i 7
AT BB E

3. EME ST 5 I

% GE HealthCare AW4. 6 T /E 3 % L 3 17
FUPEO A PE AN . A8 1] K0 2 AR B CVR) 3
Wi, 43 B e 6 A5 i B IE B AL A7 BT A 15° 4 R
R 30° AHTA 457 AT HTRL 60°FIAHIAL 757,

TV . 2 44 8 A BT AR 2 W7 B R L OSUE
20 3% FBP fil ASIR #E g  9 JiF UE 17 8 ik 51 VR
PR AT 32 O BEA 5 A — St 3 [ & Bl B i 3k A
—&, BE T 400 HU, #1240 HU, 34 A9 45 1) 49
TR K ET T E K — . S =%, BB R
VAR 3 40 :1 4o MG T & 25 e T 914l (1A
L AT E AN BN A DA - WS Uk 3T
BT RE 25052 3 BRI i — i, T LA L (R A2 3158 i
MR D5 B R R BN RS 5 3 4y IR O o A,
7 N B R O L5 A AN 5 I R 2 T .

B . £ GE AW4, 6 T
Ve bR 48— 0 v 58 I B Ao %
PBP J¢ ASIR & it47 1. DA
RIS BE 2 T R 5 CT (R Y A o 22
(SDOE R G MR . 4351 F Tid
SIS TR CT A, K%
R X (ROD 43 B 7E T A2 A i1 2
A S5 L 0 e e N sk T A
PRI A e AR ok A R B L R
2 4b I 5 7 A AR O TS5 Y
CT1{H. ¥ ROI 4y & 16 '] # ik 19
R Sl oy A R R R )
EAE R Tk CT fH.,

I3 H oK 6 EE R RS B (contrast
noise ratio, CNR) [y 158, i3 FH /A
# CNRy s = (ROIL s — ROLyy )/
SDyy o Bl CNRyy = (ROIyy —
RO ) /SDygye » HoHpt ROT; 5 417
wpk CT {E M IME. ROLyy NAF  E1
S CT A WY 4 ME - SDye s 1T
BERN IR CT B A b5 o 22

4. Biil2E b

K 1 SPSS 16. 0 B #E4T 48 11 2% Ak 21, 45 )+ 458
WL Fom . X T BRS040 8 ok AR
ZH Wilcoxon 1§45 Bk FUk: 30 J7 125 o X F 43 41 T 75 15 [i)
K CNR A L8R FHBC AT ¢ #0360 07 1. 5 44 e 5 B 12
Az UV 43 199 — SO R F A Kappa 5811 & #4797
#fro Ph P<C0.05 h2ER HA g E L,

Z R

68 5] 52 K 5 Y7 A1) 52 )T 22 S B o CT 4 4
KA CT X RN R RIS, Hd, &2 s
a2 E 15 B AR J5 2 A B & 5 6L I I
BB 11 ) R 19 B, e 2 ) OE R R
16 5, 47T VR EGE @R 4350 % : FBP (116, 5+
72.1) s, ASIR (89.7450.9) s, W & jr 5 I [a] B A7 2%
S HA SRR L (P<<0.05),

P24 L EE 5 R I RS 5 CT 1R ks VR K&
FPESF WL 1. U0y BIAS BT & A0 J7 1, P 44 0
GEEAE A B WG E AR ASIR $0R ¥ 5 T FBP
(P<<0.05, WA 1,

1 FBP B & L. T# ik py CT {6 4 (140. 5+
12.1) HU, J[Fs2 iy CT {2 (104. 74+7.9) HU, 7
42 Tk SR E AR X AR VR % & 2 5 SR A — 3
A (k {2l 0. 65~0.78), ASIR K14 I, [1# ik
B CTAE M (138.2+10. 6)HU, iF 52 G CT{H Ky

B.,49 %, a) ASIR "T#Mmig: b) ASIR 1T# ik VR B1%; o FBP IT# Mk
#%; &) FBP 1T# 8k VR &g, @i s Z LA F ASIR 69 1T # 8k VR &A%, 35 &
BREFEHNHFR - = ZAS XHERT FBP R A EH AR A TR S (P
0.05),



260 AT 2F Sz 2017 4 3 A% 32 %45 3 ) Radiol Practice, Mar 2017, Vol 32,No. 3

1 2RBAVHEREABGREF ALK

JIFE XS 4 LR 1 Ox B R0 I S 2

E 71 EJF 2

O J PR AT 1 e DI 3 A5 o X 2 s 1) T30

A P14 P14 . . e . .
FBP  ASIR FBP  ASIR X2 HAT CT SAR AR FE (1) 5 5 ) 2
17 Bk . s e TR 2Y 3 s INTE
N#REF 217 2,93 <0.05 247 310 <0.05 ;%H”ﬁg%%mah@ﬁ%ﬁ&ﬁUH
— %% 2.03  2.85 <0.05 2.16  2.63 <o0.05 FIEFEIEBK CT EZ. Wk o & o
{-é&h\i 1.51 2.49 <0. O? 1. 80 2.39 <0. 05 %Mjﬂﬁ'éfg CT ﬁ%%{%%éﬂiﬁﬁﬁ@%,ﬂ
EV TS .22 2.57 <0.05 1.26  2.41 <0.05 } > o
B RRRE 1,40 2,58 0.0001 1.90  2.48 0.0001 TEREMRT HLFHE BE A R4 T . GST feff CNR

(104.848.4) HU, MFpE @k # ik CT {4 &
JFSE CT i) 22 K ¥ WA G it 22 & L (P>0.05),
SR PIRDEL G L M A W 22 R R A SRR
Y (FBP Jy 18.4+£2.5,ASIR 6. 942.3,P<C0.05),

K HI ASIR 2 # 1) K& 1 CNR 225 T % i FBP
A EL T8k CNR 43518 5.56+1. 91,1, 99+
0.51), i 0] 22 543 Gei2# B L (P<<0.05)

o

1 PO JFE IO ) 32 0 o 4 3 L B SR FAE 70260 L
At TR K A A AT X T AR e A R T
AR Oy B2 HE AT M A B A R A 1R
b2z 5 VIR AR 5 & Bk 51 i A1 & AF D fig A 29 =

ALl N i o R SR W T ]
i RN E R R EE R R R U, AR HT
(8 PP T 3 UK 2R 48 14 B AT B oy A 1 B0 F R UEAR I
STAEAR R AL SRR BR 2 BT I RS
HNEE L AR e R B R B R S I IR A T4

ASIR J& GE 2 @ B & ) — il 42 58 1 181 15 e 45
s JLAE MRS IR D 52 A DL BAGGR i CT U8 7 e
TR —, HETE B T AT R R . e T DA
I ) R B A o 500 1 9 b UL I 25 B TR M s
i 1 A5 M 5 /0N o ) s e R B R B TR I L S
P B RIBEIT C 4 R R IZ R T AR B
G R 12 W 5 R Sk o0 IR ML 6 8 & &5 CT K
B,

BHE I T# K CT ZFR ARG ER. T2 H
BAF S SR B A AU R CT B 4 28 38 1 (]
SRR EE 2R EN RS R LR R T
I ARG 12 W . RVl 7 5 109 Y o el B v R T
3y M A s s Tk AR AR I fift H 3 — 0] 850, A B 13
T TTE K CT i 4 A8 5 b B B e . ASIR 45 AR
A3 IR T X — R BT E A B M R AL
AR KT LU IR 75 L o T L2 SR 1T e kL A B AR 1 5 el gt 3
AH I MU/ . oAb, ASIR 24640 T 11 bk CT 4
(1 R] 5 A TAT A CT 5 L 174 35 5 o 5 3, 2 5 5
B U ) AR

TE 8 KR S5 B3R B R CT 3 5 &6 b, iF

BARE I G AR S R T DK S

BU IR 7 L o AR G 8 R ] Rk O Ay S, BRSO
1f R WRE CT JE LR Rl & R 19 2 80 Blending
Width I Blending Center 15 & X Ht W 75 1L 9 1] #
i = 4 B 15 B . DY R B K A e
(70 ) FIE IR B F) ) 2 (2. 5 mL/kg) 75— & F2 i 1
A A AL SR K CT B & A7 R T 3R
T CT R, RS IESE 80 kV 454 1%
AL = MDCT [ KBS rT A7 1Y LA
IR T H MR CT, U AR — e R LR
T Ik CT BUS A FEZR 5T &L H 388 5 A A2 L 38 3 5%
CT F145 2 B s LR ¥k A B 1) 2 A AN o AT A 1 3
TIEZ AR i 0 Ak RS O A AR B[] RS T AERCR .
AHIFEAEAS R B 3 S50 AT IR I ] | 25 28
AT EE R Ll 5 T B A ASIR HiAR , —#U
T ASYG N B A B R] 3K 3] R G AR R R R
CNR, 15 %) 1= Jot 42t 1) 1] ok T 4%

AHEFE R AT ASIR $ AR BEAR G W A T 1]k CT
B HFSEE CT (33 JC B B 028, T #E ik CNR 1 75
T 64.3%(ASIR 5.5641.91,FBP 1. 99+0.51), &%
JoT B AH N 4 5 . 5 1% 58 FBP A EG, ASIR 78 £ 0
BRI WP A 5, R TERE AR T 62. 5%
75 (FBP:18. 442, 5, ASIR: 6. 9==2. 3) fi§ [fi] B} . 3k
15 TR . MRS KOP 1 B AR 21 1 O AR T
X SRR L G FBP 5 5N BB A R0 PR B
B 00 LA B A3 B SR A B e AR AL 2 R AR A R R
it IR R R M TG 85 B 1 T Yy L IR I R Al
PN E ARG R ORGSR LS R R T
S — R ASTR 2 A W38 i 2 7 e 75 P Jo R 4
YA RS, AR AT 53 7 vk 38 B e e 1 TR B Ay
e I BE A SR AR S

AWFFE Y R BRAE : O % W52 IE S5 ASIR $ AR 7E 1]
i K bR A O T R AL A BE N T JUE 3 Bk
W RAR WA T T — 2 0h 5, O IR R 3 CT 3l ik
I AR Fi A, ¥ 38 FBP Xt e & CNR B 4% AR
W E s QAR B IR R T 100% 9 ASIR 5 A 7
ok B T ) EL A kSR R [ A I 7 A ) AR
TR AN A9 ASTR ASCEE {H B AR M2 75 1 6 7 LA B %t
LR WoR RE ) S5 IR T IR A .



ATz 2017 42 3 A% 32 %45 3 ] Radiol Practice, Mar 2017, Vol 32,No. 3 261

%i}i)fﬁ , ASIR j:i 7'{ o] DA ﬁ &‘5[ %Eé fg} }ﬂ: HH‘: i gﬁ KTL\ [6] Chang KJ,Heisler MA, Mahesh M,et al. CT colonography at low
E I\] %Hﬂ‘( CT &,{% E,(J CNR, H E % jﬂ j:i% [%— Fé—l 'f% E.tl E , tube potential ; using iterative reconstruction to decrease noise[ ] ].
o 2 N N N Clin Radiol.2015,70(9) :981-988.
JFBS 40 CT 1A 0 e T 76 e 1 17D Bk s

[7] Perez-Johnston R, Lenhart DK, Sahani DV. CT angiography of the

*ﬁﬁﬂzm ¢E€ Et} E]/\J llﬁﬂ{@ﬁﬁﬁﬁ% ° hepatic and pancreatic circulation [ J]. Radiol Clin North Am,
SE 2010,48(2) :311-330.

[1] Zhao L, Winklhofer S, Yang Z. et al. Optimal adaptive statistical [8] Shuman WP,Chan KT,Busey JM,et al. Standard and reduced ra-

iterative reconstruction percentage in dual-energy monochromatic diation dose liver CT images: adaptive statistical iterative recon-

CT portal venography[J]. Acad Radiol,2016,23(3) ;337-343. struction versus model-based iterative reconstruction-comparison

of findings and image quality[J]. Radiology, 2014,273(3);793-

[2] Wang X,He W, Chen J,et al. Feasibility study of radiation dose

reduction in adult female pelvic CT scan with low tube-voltage 800.

and adaptive statistical iterative reconstruction[ J]. Korean J Radi- (97 gk e X 2 5% X SCZE 45 AIRVR XS FE I RE G CT B RE 4t Ji 1800

0l,2015,16(5) ;1047-1055. R 1) K AR B A A F 5 [0 ] O 2% 55 % 2015, 30 (4) £ 360~
[3] Kaul D,Kahn J,Huizing L,et al. Reducing radiation dose in adult 363.

head CT using iterative reconstruction-a clinical study in 177 pa- C10] B, X0na . £ 50 5. WHE CT AR 4 M Al & A B2 8 11 ik

tients[J]. Rof0,2016,188(2) : 155-162. BRG] E BRI R 2014, 22(6) 1 427-430.

(L] 5 80 A B S A1 il Ik i) 0 DK 5910 8 6 L 70 X6 T8 Al 288 355 171 e Bk
W CT G mEMRm L] A BE AR E . 2014,14(5) . 314-

[4] Takahashi M, Kimura F, Umezawa T,et al. Comparison of adap-

tive statistical iterative and filtered back projection reconstruction

techniques in quantifying coronary calcium[]J]. ] Cardiovasc Com- 317.
bt Tomogr 201610 1) 16165, [12] AREH R  BRIK2E 55 SOKV 45 3 i F 3T 0k 17 2 J2 8L
[5] Padole A,Singh S,Lira D,et al. Assessment of filtered back pro- CT T BRBAR W ATHE DR T L) ] b AR B o 5 B 7 2

jection, adaptive statistical, and model-based iterative reconstruc- 2013.33(5):551-554.

tion for reduced dose abdominal computed tomography[J]. ] Com- Ci e F 4 :2016-04-08)

put Assist Tomogr,2015,39(4) :462-467.

T W) 2017 F(HKE L&)

(RMHAFEBRI)ATBAREAIEE A PHBERXFAFEZREIA. 5250 LAARYRTE
REF R 245 32 A, 2015 F 6 A ARFFERIEEANSLLLRKRFFAFLTZRBABIEHRN T
A AER IHVERHARFALTRAZRAMAAFNAIRT EFHALAALRE—(FTEH
SHAEBREE), XA 1999,2008 FX 5% 3 RNGEGAKREF/HFMNEFEZ SR,

AAABERS S REFHURESFANASA TR LEZER AN REZOHAR IS, L@
B X & CT HEAR ANEHFAAER REGH BEF FEBRAFFEZH R T @R,
HRR. BT KYBRERYEBE L,

AR AR ZHBRTBHRAEIAZCHA  FEMAFI XREELTRAAN.EEBCOFEFRH
) GE AR ¥ & 5 3 R HLE ) PAT IR EF b 4 3F ACCA]—CD HE ) JATH F 7).

FEEB . RF SEHFTEL . FREH R ERRE XS E KRR EBHR A ERBIR
FOHBRHERF B E FRADE FESH RARE ol RN B REFTF.
AR A AR EM 1S T AFEMN 180 T,

ER%%—F[S: ISSN 1000-0313/CN 42-1208/R HRE{K S : 38-122

B1E : (027)83662875 fEHE :(027)83662887

E-mail: fsxsjzz@163. com R 3k http://www. fsxsj. net

MREBEDMAL 430030 KX T A K 1095 F R F E RCGEH T %K) % 3

N



