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[HE] BW T RRA A AE R % &K EEASIR) & FAEA 89 % K £ 4 (MBIR) /£ 100 kVp £k B 2 R 4
CTU & F g B R MAL, FF3E:30 Bl f 5B B E 0 AW, 100 kVp 4 15 B, 574 2 F AR5 HRE ET LA B
ARER-BEHCTAK120kVp A 1564740 FE CT TR 2 kEEsT A EHERAMF B Z AR,
100 kVp ey B ER-FEHMEKRAE I00KkVp FHTFTRE AW ARAG BRI E120kVp FHTRE, THEAKRE
#.100 kVp A% %= Fi-B %4 FBP.50% ASIR.100 % ASIR . MBIR w48 4% ;120 kVp 41'F Z 41 FBP B4%. % % A & %t
100kVp 484 120 kVp A CTU €2 @R AR @A A EARKZHFEN T, MNEEARFT I RE ESFAEKCT
18,3+ F Pk % B (CNR) . 32 F7 A 5% 4] A A & (ED) Ao ik B 45 5 12 5] 34518 (SSDE) , St - i7 5  F o047, &R
100 kVp 21 MBIR.50 % ASIR 5 120 kVp L B % i & £ F 5 £ F £ 43 5 & L (P>0.05),100 kVp 41 FBP.100 % ASIR
BA% R 2+ 516 T 120 kVp 41 (P<<0.05) ;100 kVp 28 MBIR,100 % ASIR B4 & 1% F 120 kVp 28 (P<C0. 05),100 kVp
28 50%ASIR 5 120 kVp BBk F £ F L %4t F Z L (P>0.05),100 kVp 248 FBP B &= # & F 120 kVp 41 (P<<
0.05);100 kVp 48 MBIR B 1% & 8 % CNR & F 120 kVp 42 (P<C0. 05),100 kVp 28 50% ASIR,100% ASIR 5 120 kVp
21 B A B % CNR £ F R %3 5 & SL(P>>0.05),100 kVp 21 FBP B 4% & B &k % CNR 4& F 120 kVp 28 (P<C0. 05),
100 kVp 21 ED & SSDE #4&F 120 kVp £2(P<C0.05), £5#£:ASIR & MBIR ¥ K T3 & B LR & .38 e B A& 3T e, 42 %
AA F A 100 kVp 4k B i CTU 2 2| AT FAF & EL KA ZE =8 CTU RABEZR A M A ZHEK X &84
1%,
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The initial application of ASIR and MBIR in 100kVp split-bolus 2-phase CTU HU Juan, WANG He, WANG Xiao-ying. et
al. Department of Radiology,Peking University First Hospital, Beijing 100034 ,P. R. China

[ Abstract] Objective: To evaluate the effect of adaptive statistical iterative reconstruction (ASIR) and model-based it-
erative reconstruction (MBIR) in 100kVp split-bolus 2-phase CTU. Methods: Thirty patients with hematuria recruited in
this study were divided into two groups. 100kVp group: fifteen of them underwent split-bolus 2-phase CTU examination.
120kVp group:the other fifteen patients underwent single-bolus 3-phase CT examination. The images of nephrographic-py-
elographic phase of experimental group was acquired with 100kVp,and the reconstructed images included FBP,50% ASIR,
100% ASIR and MBIR. All the other phases of two groups were acquired with 120kVp,and the reconstruction method was
FBP. Scores were assigned by two qualified readers to evaluate the image quality of each technique. Quantitative evaluation
(noise, CNR) of each patient was measured segmentally. Results: There was no significant difference in the image quality be-
tween MBIR and 50% ASIR images of 100kVp group and 120kVp group (P=0.095,0. 081). The image quality scores of
FBP and 100% ASIR images were lower than 120kVp group (P=0. 000,0. 004). The noise of MBIR and 100% ASIR ima-
ges were lower than 120kVp group (P=0. 000,0. 000). There was no significant difference in the noise between 50% ASIR
images and 120kVp group (P=0. 290). The noise of FBP images of 100kVp group was significantly higher than that of
120kVp group (P= 0.000). The CNR of each segment of urinary tract on MBIR images of 100kVp group was significantly
higher than that of 120kVp group (P=0. 000~0. 049). There was no significant difference in CNR of urinary tract between
50% ASIR and 100% ASIR images of 100kVp group and 120kVp group (P=0. 059~0. 548). The CNR of each segment of
urinary tract on FBP images of 100kVp group was significantly lower than that of 120kVp group (P=0.000~0. 029). The
ED and SSDE of 100kVp group were significantly lower than that of 120kVp group (P=0. 000,0. 003). Conclusion: ASIR
and MBIR can provide the same or better image quality comparing with 120 kVp single-bolus 3-phase CTU. And these new
methods of CTU can reduce the radiation exposure but do not need more iodinated contrast agent.
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CT JR ¥ 1% (computer tomography urography,
CTU) J& IfiL JR 2% P 1) B 16 AR 22 K A 7 it % CTU
KA 7 2 (0 HH 56 BF 98 AR 200 e dh 43 kA T O
CTU B M IE CTU 2 T 48 5k 55 52 5 T 1Y e A1 4 5
B CTU 48 75 2%, 4K 10 W& 43 0 A7 78 i R X e
FIFH B R e GRS A Rl R, A BFRES G WA CT
A4 77 % IR A 3E 6 483 2% A 4 (adaptive sta-
tistical iterative reconstruction, ASIR) F13& T 5% 7Y {1
H ## (model-based iterative reconstruction, MBIR)
ik AEERH AR, B ERV I — 2004 CT IR 8% 1%
JrE Ry Al AT

MRETE

L. o5 191 ¢

2012 4F 4 3 —6 ATEABEH “ MR 5 &7 o1 i CT
R 8% AR A A 1Y 30 191 3% S99 191 . 9 191 4 A A = D T
B T RE A 4 LWL <<133 pmol/L) s @ J6 HoAth il % e
I HIAE B QB E — A O n] AT 2 B AR
(D 8 7 A A B B O R Al 52 T 4 P 9

W 30 B R 3 BT A, o 100 kVp 4 15 i, 55
7B 8 L AR 18~T79 %P2 48,7 B B R iR
5% (body mass index,BMI)18. 2~27. 3 kg/m”*, -1
23.3kg/m’;120 kVp 2 15 ], B 13 fil, 2z 2 ], 5%
28~74 % ,F-#5 58.5 % ,BMI 17. 7~26. 4 kg/m’, F
17 23. 2 kg/m”,

2.CT AT %

Bi 4 & K A8 B 30 ~ 60 min Kk /K 500 ~
1000 ml, K6 5 |if B Dt 2 2F FE AR . 100 kVp 44
JEAT R — R A 0. 4 mL/kg), FIREZ), B 600~
900 s J5 #EAT 45 W 1 (0. 7 mL/kg)  #EIR 75 s J5
i gRAS 92 -5 d B R . 120 kVp 4111 J5 Bk A
H (1.1 mL/kg) , J5 4ER 60 s 175E B A B T IR A&
2, JEIR 600~900 s J5 AT W F W . P92 B 1) 4%
11 mL/ beg ) 5 7340 Ho 0 B IR 56 (320 mg T/mL) ,
K JH [F] 2L 5 8 R 0 S i

CT HHi ¥ % A GE Discovery CT750 HD (GE
Healthcare, Milwaukee, USA) # $5 1% . 1 4 75 [l S XL
M ERR A BEDE. 100 kVp 2 SE - d B Al S 4L
EHLUE 100 kVp. B gl 2 2%, B 7S 55 80 11, 57, e il
0.8s/r, 85 0. 984,64 1X0.625, 100 kVp 4 VFH &
120 kVp A WA SH: A2 % A IE%10. 41,
BV 0. 8s/r, BB 0. 984,64 1X0. 625,

3. BB e Ak B

100 kVp 20 52 - o 1 R e AL B k47 8
PeAg Uk I I $% 52 580k B & (filtered back projection re-
construction, FBP) ., 50% ASIR. 100 % ASIR K%, J5

U KAl e T R TT AR T CT AR WF 52 o0 1 4R
3 MBIR & 14,120 kVp 20 ¥ & 9 8% R 1] FBP &
. A G EEJZJE 0. 625 mm, JZ [ BE 0. 625 mm,

4. BG4t

FH PRS2 0T A6 A D7 12 AN I 1 BE I 3 i 4 4R
8 4 CTU LAEZ %) % A [m) 51 4 7 vk 1 52 ot 5 o 0
W R AT B R AR PR R AT T 1
g1 B AR 2%, Tk TR 2 40, R T B 8K
25 T TR 53 41 R B — % /] TR 5 4
g1 BB i 507 38 T A5 5 4, IR B i R R 4F .
BWES RGN 4 B B3 (SDH VB & (S2) i IR &
(S3) B IE (S4) . 73 391l I 42 70 A I 2 o R A
CT i, BCF 1, A S1-S3 Bell #8801 KL
CT H R K IEFB EJ7 2 em N3 CT B A9 A 1
20 BRI L CT E (CT #O K5 5= (CT
M) o XoF TP 7 125 ) T s (BB 40 1A Oy B 4 DN i 1
Fe A F D 545 B IR B 9 % EL I 75 L (contrast noise
ratio, CNR) ;

CT g#%— CT %
CT =2

WAL H CT HlaE i (CT dose index,CT-
DIvol) .51 | )& e 1 (dose length product, DLP), {2
AR (2) T34 %) & (Ceffective dose, ED) , 1l & 4
I 5B K ¥ B 22 A5 A% (Lat) FHIT IS £2 (AP, 4R 3
(Lat+AP) A )5 3 H F (25 (£ D B A KX G
B R B A & Al 3 {E (size-specific dose esti-
mate, SSDE) |

ED=0.015XDLP (2)

SSDE= 22X X CTDI} 3

5. geite o

K SPSS 13. 0 Geit At dt A e it br. X
2B Fr & B Y — ot 2 R Weighted Kappa £
5, Kappa {6 <C0. 4 ¥4 — 8Pk 25, 0. 4<"Kappa <<
0.75 BN —E Mk R4 Kappa {5>>0. 75 9 08 — 2 Ak
WUF. X100 kVp AR E# KRS 120 kVp HE1G
9 F LB B P2y W R MR % BUR B CNRLVED J
SSDE [t #5 K JHAE 2 8Bk F K: 5 (Mann-Whitney U) ,
LA P<C0. 05 AZESAGIH2E .

CNR= (D

& R

1. A 5 7)o

100 kVp £H 3 CTU,120 kVp 41 = CTU i
BRGNS R (13, 745, 1) F1(26. 5+8. 7) mSv, 2%
SH G X (Z=—3.588,P=0.00);100 kVp 2
- o 1. 120 kVp 4 E & ] SSDE 43 il b
(16.5+4.2)F1(22.3£5.6) mGy, Z R B FEIT¥FE X
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(Z=—2.924,P=0.003),

2. R 5T B PP A

P 4 B R TR % R O Sy — bk R 4
(Kappa {8 =0. 81), F WLIF4345 5 57 o 90 4L 61 45
Fp CTU &g EHR Y n il R 2 Wi sk (B 1.2) . E4
JB e 4 W4 AT CNR M 45 036 1.

100 kVp 41K [6) 5 42 J7 5 ER 4 3l 5 120 kVp 41

B 1 4 % # 100kVp 4 %k H iz %8
CTU % F-% & FBP, 50% ASIR,
100% ASIR, MBIR ¥ & B 1%, B 1% =2
7R A AR, B R T R G,
a) FBP £ 2 B 1%; b) 50% ASIR B
%5 ¢) 100% ASIR B 1% ; d) MBIR H
B, B2 FAFLELLRAEZ
MMCTU B &4 FBP € 2 B 1%, £ 4
AFAZTRYE, TR,

120 kVp4l, %ﬁiﬁﬁ?fﬁﬁ?%X(P {H 17 <C0. 05);

100 kVp 40 50% ASIR 5 120 kVp 41 K4 i &2 3F 4
B & BOR M CNR 22 8 G278 L (P
$717>>0.05);100 kVp 41 100 % ASIR B4 i & iF 4 . Bl
BUESEALT 120 kVp . 2R A G # B X (P =
0.004.0.000) , 5 £ [] 4% B JR % CNR 22 % T4t it 2%
B X (P {H3>>0.05);100 kVp 41 MBIR & 1% it & i}

K14 k47 b . 100 kVp 41 FBP & 14 W 5 & T
120 kVpdl, B & 5 & 3 4 . 45 B R i CNR /8 F

ST 120 kVp . HE R BT % B L (P =
0.095) , MM A IR F 120 kVp 41, 45 Bt R % CNR 3

k1 BAEAFLEFURALEAZACNRIELR
o 100kVp 28 120kVp 4
T

? FBP 50% ASIR 100% ASIR MBIR FBP

UL 3.240.4 4.240.6 3.940.5 4.940.4 4.540.6

R 14.3%1.5 10.6+1.5 7.241.2 3.541.1 11.3+2.2

B % CNR 21.6+16.2 30.2+19.6 42.84+30.3 88.7+57.1 32.4+15.0

%% CNR 21.6+16.2 30.2+19.6 42.84+30. 3 88.74+57.1 32.44+14.9

#r k% CNR 14.34+12.3 21.2+15.1 28.3+23.1 60.2+45.5 31.2+13.1

BB CNR 10. 710.0 16.64-13.2 22.2422.1 49.14£50. 4 22.7419.2

k2 RAZNRR BFURAREAZACNRKEER
100kVp 241 FBP 100kVp 42 50% ASIR 100kVp 8 100% ASIR 100kVp 28 MBIR
8 AR 5 120kVp 21 5 120kVp & 5 120kVp 4 5 120kVp 4
Z 14 P14 A P 1 A P 1& A P14

EX R —4.260  0.000" —1.744 0.081 —2.858  0.004" —1.669 0.095
v —3.673  0.000" —1.058 0.290 —4.211  0.000" —4.668  0.000"
B % CNR —2.178  0.029" —0.684 0.494 —0.726 0.468 —3.505  0.000"
¥ % CNR —3.132  0.002" —1.887 0.059 —1.099 0.272 —2.344  0.019~
k% CNR —3.546  0.000" —1.721 0.085 —1.804 0.071 —2.136  0.033"
B Bt CNR —2.924  0.003" —1.016 0. 310 —0.601 0.548 —1.970  0.049"
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T 120kVp . ZREH G2 E X (P {H¥)<0. 05,
%£2),

it

CT MR Z BURAE — R PEVEM b LR IR 8% 14 [ B
A WLEE WA PR B A G AR 8 L S B H A R A S e
ar 2, PR LR 5 A SR W E R ATy
TEN SR AR B R B IBE B HEHE P DR B% 3 R (in-
travenous pyelography, IVP) #1 MRI, = #] 9 #§ (3}
S VB S D CTU fie K S 56 50 ® 5K
CT A6 2 v A8 5 42 52 1) A S0 5] B OR J52 31) R KA 5
T LUk Z IR CTU #fF 78 R ALARA JFN,
AT AL A AT $ 5 58 R AT A S AR A SR P A9 HOR F 4
WA I R AN S S e B s N SR R B B 1]
WARAE T

SR ATE R CTU Bt 45 15 b H 56 531 57 12 5%
MR A A s 3 3o 4 R AR LU R A A ) S SR B[] —
YA T I SR AT S T F0 o IR T A — IR i
FE AR o AE TE WO E R o 5 2 1 B . R
B TR = ) CTU 3 Wb 91 5, R 2 R I X T
FOHEAAM 2EG R EEGRE S RHALWNXT I
B L T A U A XU CTU SR 45 Y 52 - 301 1 1%
B RSEARENNER. W TIREESGRESK
T FEAIXT L 5 5 B 2 R R HE AR . B AR SC B
TR W U CTU X B 7 #2120 ~
150 mL CH <100 mL) , ¥ & 300~320 mg I/mL, %%
FE AR A W CTU BAR R T 56 5 500 o (H 1
JIYX H SR 2 X A DI RE 5 Y R 1
T A X BT Y XU

ALHWFTE P Y 43k AT B CTU R I H HLR) &
(1.1 mL/kg, ¥ ¥ 320 mg 1/mL) %} k7, 5 b -4 ik
75— e A 1 (0. 4 mL/kg) , 3 F IR E 3h 2
PR H R 15 5] 23 A A B e Y H B 43 )2 10 ~15 min
Ja PR B R BEAT 55 Z O H AR T3 (0. 7 mL/kg) | 4
B 75 s FEAT A I A — P T X B 3
2 I SR R B 2R R B R R B T
SE e IR B ARA L - R S AT A
[0 i M CTU B d AR L X 1.1 mL/kg X g 5
[Fi) IS A5 8 S 00 S 0 IR AR R AR G RS i R B
B G0 R B R B R AT BT B0 R B BT R R A AL
FORE 32 B

¥ 100 kVp 4 5 70 K HE XU CTU M 454,
ANACAT 3 — A5 AT B 55 50 4 [ T i oy 5 L U
CTfE, —&fE B b yg ik 1 BR B& A N B RS LE 57 48 X
U D i A R AR B AR A ). {H 100 kVp 14
[F] EF 7 ok 7 PRI M 7 G e 114 T R, 3 22 WF 9 K H TR

HEREEE LA G 0T LLREAR CT KA 19 55 £ 7
L EG F R L BRI LR R = . ASIR
AT BRAG I AN L CT K25 v 2 40 20 i i 9 57 120
I MBIR W GE R4 B 24 CT fi#& b2y 50% ~
80 26 M4 G 37 L Ak, ASIR Al MBIR 72 B A% 48
S5F 70 45 14 [) B 3 T 0 PR B R

A5, 100 kVp HAE R 50 % ASIR 100 %
ASIR MBIR H # £ R Ji5 , M 75 7K - ¥ 8 FBP &%
A« FA ARG 8 3 43 5 N 26 96 .49 %6 .75 %% L FH IV 4% BE R %
CNR 7RI Ea# . 5 120 kVp HAH I, 100 kVp 21
50 % ASIR FEZ M 75 KT I 45 Be PR i CNR 5 120 kVp
ZHAH R . 100 % ASIR , MBIR M 75 7K - AR 4 B IR 2%
CNR #5456 BMG 5 B WFE45r, 100 kVp 40k F
T CTU 50 % ASIR &5 1T 35 2] 5 % MU s R Sk 14
Hd CTU AH LA AR 850R] . 100 kVp 20 Al i CTU
100 76 ASTR &5 B4R % 03T H 38 o (H RS it 3200
PR BAR, X AT E S ASIR BOAR & 5L T 5 — B R 1 %
REEFA 5 ESLA MR FHIE AT 28 ¢, o
JEE R AT S BOEE B B ARAE D2 7. i MBIR &
T AR R (1% 2 A R R I R R B R S
FLAC MRS [ 7 AR SR R S L2, 100 kVp 43Ik A
1 CTU MBIR EM§ 30 R ROR 5 5 HLAE i Bk
HE CTU ML . K WIEM L % 8 CTU,

ABFFEH 100 kVp 20 SSDE %% 120 kVp 4 I8 A% 24
26 %0 3 43 AN RGN CTU /b — #4814 i — 2
W T RS R L A ED #5120 kVp 4% 48 %,

25 BTk . 100 kVp 4r W AT 5 A0 g R A
56 AR PR UE B0 A SR B A ] B R U b e R
i, AT LR . 78 100 kVp 43 1K AT 7 3L
B CTU H1,50 %19 ASIR g5 How 5 gt il 38 &
HEMNHF IR, MBIR £ A J& B M 52 & pi 4% i &
ORI B AR I — B IRADESR
5% 3Tk
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