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70V £ B LS Bk JE £ 3 Bkeg CT {4.SNR & CNR 5 120 kV Fh Bk A4 b4 £ 5] R %+t 5 & L (P>0.05), 15 120 kV
HRBANERABRS, EMNALTFENL(P<0.001), 70kVABRBRFEZEINF2»S T 120kV 4.5 120kV S hik
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The application of CT angiography at 70kV for diagnosis of nutcracker syndrome in children WU Shuang.ZHOU Chang-
sheng.ZHANG Long-jiang. et al. Department of Medical Imaging,Jinling Hospital, Nanjing 210002, P. R. China

[Abstract] Objective: To assess the diagnostic value of CT angiography at 70kV in children with nutcracker syn-
drome. Methods: 27 subjects with clinically suspected nutcracker syndrome underwent CT scanning at 70kV (70kV group)
and the other 37 subjects underwent CT dual-phase abdominal enhancement scanning at 120kV (120kV group). The CT
values of left renal vein,superior mesenteric artery,abdominal aorta, psoas muscle and the standard deviation of subcutane-
ous fat were measured and the signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR) of the images were also calcu-
lated for each patient. Two radiologists evaluated the image quality using a 4-point scale and calculated each effective dose
(ED). The differences of radiation dose and image quality between two groups were compared. Results;: The 70kV group
showed higher CT values,SNR and CNR of left renal vein than the 120kV group (P<C0.01),and the CT values,SNR and
CNR of superior mesenteric artery and abdominal aorta in 70kV group were significantly higher than those in 120kV venous
phase group (P<C0.001),but there was no statistical difference between 70kV group and 120kV arterial phase group (P>
0. 05). The subjective score of image quality in 70kV group was higher than 120kV group, but there was no significant
difference between 70kV group and 120kV arterial phase group (P=0. 137) ,while there was significant difference between
70kV group and 120kV venous phase group (P<C0. 001). Compared with 120KV group,the radiation dose was significantly
lower in 70kV group,and the effective radiation dose was reduced by 93. 7% (P<C0.001). Conclusion:70kV mixed phase
CT angiography can effectively reduce the radiation dose while maintaining image quality in children with clinically suspec-
ted nutcracker syndrome.
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P B A AR E PG ] A 77 5 — AR 64 HE R
CT F5 =A% 128 HERUE CT. %5 P X i ik B8 & 41 3
TR AT bk . BE A EN TR B R e R
A2, 70 kV AR AUMIE CT Lt &
FE 2R 70 VL IRBE A 1. 25 2R ATV 7 B ik & 414 B 4%
R P 1 mL/ kg 4F 2§ B LG 5] fit s 2k 300 mg
I/mL, i 4k 2 mL/s . 8% X B 78 I 3 30 ik 5 20 ik
HKAFAE .70 kV LHAEESERIX CT {iik 100 HU Ji5 SER
15 s J5 fih % 49 4 345 2l # BK IR & 015 g & AR A
SAFIRE # A E & A Y, 120 kV A —RE CT
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noise ratio, SNR) FI%f Lt M 7 L, (contrast-to-noise ratio,
CNR), SNR=#& 14 CT {H/# &M ; CNR= (I
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Pied or, BG & E W 4F, Joiz s O s A 30 & Bt

F 53 43 G BRL BT 38 B Dh 2 /N i T 2 /0
B it T2 E 82 o KR — R A
16 d g S T ST, ¥ nT T2 Wi 1 4, BHR
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105k B ) 37 K 1) ) A K B I B (dose length
product, DLP) .CT 2 5] & 35 % (volume computed
tomography dose index, CTDIvol), 315 & % 7 &=
(effective dose,ED), 120 kV 20 A G & N 36 ik
K Bk A &R 2 F . ED S DLP 5564 2450 k
ok fH (10 % DA | £ =0. 015 mSv/mGy * cm, 5 ~
10 % k= 0. 020 mSv/mGy * cm, 5 % DI F k=
0.030 mSv/mGye+cm!™) .
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K 1 SPSS 18. 0 #4343 A B4 1 i B8 5
DA B £ bR o 22 R IR OB B CT i, SNR,
CNR,#: 7  CTDIvol \DLP.ED, R B FEA ¢ #5670
kV 2] & 1 48 1 R Rk A AR R D 22 43 BT Cone-
way ANOVA); & W K 4 i & ] Mann-Whitney £
5. WS R — Bt R ) Kappa 4341 (k0. 81~1. 0
N—E AR I, k0. 61 ~0. 80 iy —F 4T, k0. 41 ~
0.6 N—FME— M. £<<0.4 Jy—F 12 LI P<<0.05
RERAGIEE X,
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70 kV 21 J 120 k'V Bl [Tk 20 A2 B ki & L
Sk MR ES Bk CT (H T & 55 & 4 B3 m 1
44, 6% 14. 3% F0 11. 7%, W4 2215 &k - 44 CT fi 2%
S G L (P<<0.001) , i 2 - 3h bk i 32 3h ik
P CTEER LS E L (P>0.05), 70kVH4
MG 5 F 120 kV skl 2R A58 X
(P<<0.05);70 kV 4 2 B # ik SNR & CNR & F 120
kV Sk ZH (P 43 51k 0. 004 K <C0.001),70 kV 4H
i 2 ol ik % M s ik A SNR B CNR 5 120 kV
SR H 4R 22 57 G 8 L(P>0. 05, % 1),

1 T0kVALE 120kVHRBAENEGREN LK

B A 70kV 4 120kV 3h pi A 48 t P
£ Ak
CT A (HU) 253.80£51.79 173.43£36.66 7.274 <C0.001*
SNR 19.454£7.79  14.87%4.37 2.99  0.004%
CNR 13.9046. 04 9.22+3.46 3.92  <20.001*
W0 A Bk 3 He
CT {8 (HU) 265.25+81.91 232.14+51.08 1.854  0.071
SNR 19.8747.60  19.79+£5.22  0.049  0.961
CNR 14.3246.31  14.13=%4.54  0.142  0.888
LT
CT 1A (HU) 263.14£71.29 235.64449.74 1.722  0.092
SNR 19.8147.52  20.10£5.21 —0.179 0.859
CNR 14.2746.07  14.44%4.47 —0.127 0.899
e 14.3044.49  12.0842.06  2.387 0.023"

E.* P<0.05, 2% A%t FFEL
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70 kV 4 Je 120 KV # bk 20 20 B w0k & B B
Sk I8 FE Sk F- 2 CT B A& 555 & 4 33 m 1
97.7%.91. 6% .88. 9%, 22 R AF G F XL (P<
0.001),70 kV 21 G M 5 55 T 120 kV # k41 (P =
0.006) ,fHJ& 70 kV 2 22 F i ik 7 & B 3h ik 8 3=
FKk SNR & CNR &+ 120 kV # k4l . 22 H 1
Yt L (P<<0.001,% 2),

%2 T0kVAE 120kV #RAAZNEGREN LR

A 0KV 4 120kV BEMA (M P A
£ K
CT 45 (HU) 253.80£51.79 128.37424.18 11.688 <C0.001
SNR 19.4547.79  11.49%2.98  5.044 <C0.001
CNR 13.9046. 04 5.29+2.30 7.043 <C0.001
o 7 B 30 Bk
CT 14 (HU) 265.25£81.91 138.47426.75 7.746 <C0.001
SNR 19.8727.60 12.38%3.12  4.830 <C0.001
CNR 14.3246. 31 6.1842.48 6.356 <C0.001
W25 B
CT £ (HU) 263.14£71.29 139.294+24.75 8.655 <C0.001
SNR 19.8147.52  12.454+3.03  4.805 <C0.001
CNR 14.2746.07 6.2542.34  6.5136 <C0.001
Ed 14.3044.49  11.55%£2.37 2.89 0.006

E: 7 P<0.05. 2 F A4 FEL
70 KV 2SR K L B AR B Ll kL Sk 3
MR FH CT i .SNR,CNR 1) 22l ¥ L5 12
B SL(P 43532k 0. 775.,0.976.,0. 964,18 1.2,32 3),
£3 T0kVAIAMEENEERELR

bl . . . .
ZU0H ERMH MABLEHR MEiHK  FHA P
HIRE
CT 1&2(HU) 253.8+51.79 265.25+81.91 263.14+71.29 0.256 0.775
SNR 19.45+7.79 19. 87+7. 60 19.81+7.52 0.024 0.976
CNR 13.90+6. 04 14. 32+6. 31 14.27+6.07 0.037 0.964

BG EWEAG o 70 kV 2H 243 (3. 30 +
0.8 ¥ F 120 kV 2 fk W 41 (2. 95 £ 0. 97) &
120 KV Pk BIZH (1. 78 £0. 75,70 kV 5 120 kV Zjfik
W15y 22 H T B2 3 L (P=0.137),70 kV
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W4 e — B IR A9 kappa {8 43 B4 0. 815,
0.647.,0.569(P<C0. 001) , #7113 % ] — B M4,

70 kV CTDIvol \DLP 43| 24 (1. 01+0. 42) mGy,
(18.7448. 96) mGy *cm, 120 kV 3y Jik 15 F1 &% bk 19 1
CTDIvol .DLP ¥ % (5. 68 = 1. 96) mGy, (180. 81 &
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P 35 B B R AIK, 22 5 A1 G ik 2 B L, P << 0. 001,
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K ED ¥ 8] 8 BEAC, 20 0 BT 94, 890 S 93. 700,
70V 2 P-4 B A RGR 1A (0. 37420, 18) mSv(Ek ),

k4 T0kV 45 120kV AR EHAEM LK

BRHAHNZ 70kV 120kV 41 t P g~
i EKE 18.2442.14 30.66£10.42 —7.05 <C0.001
DLP(mGy *cm)  18.7448.96  361.46+210.93 —9.87 <<0.001
ED(mSv) 0.3740.18 5.83+3.10 —10.68 <C0.001

E.0 P<0.05,2F A%t ¥ &L, CTDIvol.CT & &7 & 45 4
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FH 70kv 4 g JE #EA7 L CT I % M A% 1Y i) 18 5
MU B GEFE B RE AR B R AR AT LB CT 45 Hi
EA A ATPE S 2L B0 RGPS 25 A0 3G An L {H 2
A, 2 (o 5 S5 71 2 A W DAV [R) B %o B BE M 7S LB (CNRD
RS W R ARG R IE T AR I T L SR G
AR EH 140 kV BEZE 80 kV i, 7£ CNR fRIF A4
(0 T4 T A G )R] LB AR 7005 . ASBIFSYAE R
i 120 kV &% 70 kV ), CTDIvol ,DLP F1 45 %5 &
A RIREAR T 82.2%.94.8% & 93.7%,70 kV 41 F- 3
ARG EALHN 0. 37 mSv, i 70 kV 41 4 B # ki CT
fH .SNR,CNR ¥4 120 k'V' 3l ik 191 B % 5 s 32 00
VEOr W 2 B b B ik X 8 Bk CT {6 .SNR.CNR
Vi 120 KV i Jik 30 B 2 34 i (P <<0. 001) , {H 2 #&
120 kVaEh ik 51 6 B W 22 % (P >0. 05), X 7] fig 5
120 kVZl bk 1 1 565 68 L3R JS A8 B B[R] 458 70 KV g i
kIR A A AT i & B ks AL R BE S A O . LAh
70 kV BB 120 KV /N ) LR E K A i
FErp iR AR A AT 1 LA B K 22 0 T & R L Bl ik
518 F g ik Z 181158 PR3z 3 O 52 s AN T . DT 3
FIRIEA G . (H 2 70 KV 22 5 ¥ Bk 0 115 5 5
120 kV #l kW 8 (P<<0. 01) , If H 48 5 ) & 8 120 kV
Sk B O AR, R 70 kV O Z AL T
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SUTRR PN ) B S 7 sl R HE T R G L AR T R 12 W T
(7] s 7t S 550 o R s kAP o A fF 5 R I 3 3 ik %
R X 55 A 5 (100 HU) £ 15 s fi4 4 B Bsf i) 4% 75 3l
JVK TR 5 391 W AE — 303 PN [] B J2 s A B e IOk R 3 B0 ik
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LERIEEAT L. AW KRB 70 KV 44 #i ik
FRIE Ehk . EF Sk 3 /Y CT {6 .SNR.CNR #7¢
Giitep 25 7 (P>0. 05) , LW 7E s kiR & Wit 3 B
EEUR B RREB—20 nTfE R — A X 3 B i /8 ik
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