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ABSTRACT Objective: To study the effect of tube voltage on radiation dose and image quality of CT angiography in lower
extremities. Methods: 102 patients with CT angiography of the lower extremities in our hospital in January 2016 to October 2017 were
selected. The patients was divided into the observation group and the control group by the random digital table method, with 51 cases in
each group. The control group was given tube voltage with 120 kV, the observation group was given tube voltage with 80 kV, and the
other scanning parameters were the same. The radiation dose, the objective image quality and the subjective image quality of the two
groups were compared. Results: The computed tomographic dose index (CTDIvol), dose length product (DLP) and effective dose (ED)
levels in the observation group were significantly lower than those in the control group, the differences were statistically significant (P<
0.05). The CT value of abdominal aorta, iliac artery, femoral artery, popliteal artery, anterior tibial artery, posterior tibial artery, the
peroneal artery and image noise in observation group were significantly higher than the control group, the differences were statistically
significant (P<0.05). There was no significant difference in contrast noise ratio (CNR) and noise-signal ratio (SNR) between the two
groups (P>0.05). The score of vascular phase and the score of vascular detail branch in the observation group were significantly higher
than those of the control group, while the vascular edge sharpness score of the observation group was significantly lower than that of the
control group, the difference was statistically significant (P<0.05). Conclusion: CT angiography of the lower extremities with 80 kV tube
voltage scanning can effectively reduce the radiation dose accepted by the patients, and it can obtain satisfactory images, which is worthy
of clinical application.

Key words: Lower extremity vessel; CT angiography; Tube voltage; Image quality; Radiation dose

Chinese Library Classification(CLC): R543; R587.2; R814.42 Document code: A

Article ID: 1673-6273(2018)20-3959-04

¥ BB FEL B S8R T TR E AT AR, SRR, BEE
1EE CT F AR AW & g, CT 1L BAZ AR I PRI 12 W v 75
T BCLAE RS R HORE RO S R R — MR AE BTz ais i, H R B R R R, — R G A
FEIHE N SBE Y H R A TR Zh e ) LA AR TG B G i T SRS AR IS W 9, SRTT, CT K Fi AE7E (0 e i Sk 5
MR, MR T R IRYTY o S EBURE IR L RBAETS, R E RN 2 e . AR eI RS R A R L
* AT H BV AR RS K RT3 H (2014K11-0443)
VERZ TR  BREZ(1978-), 55, ASH) BR 2 TR A HI, BT R 4 4 By 19 5% , E-mail: mnhfre@163.com
(Wicks H 41:2018-02-04 4557 H #1.2018-02-28)




- 3960 -

DREYES#HE wwwshengwuyixue.com Progressin Modern Biomedicine Vol18 NO.20 OCT.2018

HE— 2L L I 32 (K 0 S R [ N S e B ST
1M, ARSI PSS AN [V R R T CT i A7 8 50 A 7 o
FUG B A2 R T- LT, & A M I PR IR 22 (8 P it —
FAR CT A LA A 75 BAELUT Bid

1 FR5 % ik

L1 — g3

FEH 2016 4 1 H -2017 4 10 H THREEAT T AL CT 148 AL
1R 102 6, GIAATHED: (1) e HR 8 28 I R AR A B L)
AT LA RS, 3947 CT M G 5 (2) 4% >20 %5
(31 I T3 RN S8 5 (4) TG PR A v 3 i . HEBR
Bt : (1A IO I B SR IERS D e ™ 32 e ftt 1 5 (2) % 5% 7
S s GOMRMPERL 225 s (DIRBTETEE= 25 kg/m? . 6T
VIBEHIECF 238 40 O SR 20 S % IR 2L, B 51 481, FErfouige
ZH 5Bk 28 5], Lotk 23 i, AR 21-82 %, 34 (43.42+ 10.52)
%R AR 3-34 4 S (22,124 3.25)4F 5 IR 15 #1824
kg/m?, E35(20.15+ 1.49) )kg/m?, %if BE4H 514k 29 5], 22 22
B, A% 22-81 % IR (43.52% 10.57) % ;I 4-34 4%, °F-
B (22.16% 3.24)4F ; (R BT T4 19-24 kg/m?, -3 PR it &
F8%0(20.16+ 1.49)kg/m®, P — MR LR 22 7 LS4
SL(P>0.05), U BHZH I AFAETT Lt . PIAL B H945 8 T A1 [R]
B, R EE R Tt
1.2 HRF*E

Fih BB A BEfE YR GE A7) 64 HEIBE CT 3- LI,
{45885k Lightspeed VCT, {9454 X B2 Ho FHX 120
KV, WL A5 i B 80 KV, 45 HL IR & Sy 200 mAs, X
Y12 350 mgl/mL {RR IR 52, 54 4 100 mL, M ps 58 B
9 15.40%ASiR, JZ B 5 mm, T 40 2 JEHL 0.625 mm, BRE %
TR 0.8 s/, fEE R 64% 0.625 mm, =i R AR
BIBUMEML, S B R Rk B BRYS . TiE 20G &4

B, X LR B e SRR S e DA DI T rh i bk A TS, T
ST AEPEN Dy 4 mL/s, ZEFIRGR AR R R LERIIRER B AR, 2%
R EAE S SIOKTE 23k b, fid& BI{E & 100HU,
M3k %] 100HU J5 F-hfil & 94 . ERMEm)5, FIH GE
ADW4.4 TAEuhAbBR IS
1.3 MEIEHR

53 0 EL A A e R R R 0 L R A o L J 2 R P
FTAE L o RGARGEAN AR TP S8 A St AR
&L, f94E CT F 54544 (computed tomographic dose index, CT-
DlIvol) #2131 (dose length product, DLP) A %5 4 5 7
I (effective dose, ED) , HH1 ED 114720340 F : ED=kx DLP k
JE TAHAUER T, HAE R 0.019, & U0 E45 5 2 35 25 8 5m 1
HE Sk BEash ik e sh ik NEsh ik R R sh ik RS sk
ez ik CT 18 LA B P4k G e s | Sl Jikonr Lk 75 L (contrast
noise ratio, CNR ) . {Z M [, ( noise-signal ratio, SNR ), H:Hf CNR=
(% CT {H - F LA CT {8 )/ G MEF ; SNR= 1148 CT {H /
EIG MRS, RS BT =0 F - H3RBE 2 24 B F AR
USE S B T, R 5 PP o3 S UG A5 B o L i
YT 4332 R DA NS S ZBR) B A TITAR , T4 s 3R
SIS o B
L4 it FHE

AT ELYE I R A SPSS20.0 3k {4447 4t 143 #r , CTDI-
vol [DLP .ED /K- -5 R R (vss) 2R, SR tAR50 K
a=0.05 VE Nk S Ami

2 &R

2.1 WMARHAIEERITLE
WEZ 41 CTDIvol . DLP ED 7K V-1 B B AL T X B4 (P<
0.05), W% 1,

| FARSHIEERIILE (xes)

Table 1 Comparison of radiation doses of two groups( x=s )

Groups n CTDIvol(mGy) DLP(mGy/cm ) ED(mSv)
Observation group 51 7.76x 0.05 414.59+ 2.48 1.87+ 0.45
Control group 51 10.01+ 0.03 1157.23+ 5.25 22.14%+ 0.12

t - 275.568 913.409 310.820

P - 0.000 0.000 0.000
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Table 2 Comparison of objective image quality results of two groups( x=s )

Objective image quality indexes Observation group(n=51) Control group(n=51) t P
CT value of abdominal aorta 485.87+ 34.28 341.29+ 40.27 19.524 0.000
CT value of iliac artery 473.58+ 36.01 330.21+ 39.98 19.029 0.000
CT value of femoral artery 455.87+ 47.52 331.59+ 40.24 14.253 0.000
CT value of popliteal artery 395.27+ 53.81 282.50+ 28.94 13.181 0.000
CT value of anterior tibial artery 297.77x 47.51 211.27% 29.05 11.093 0.000
CT value of posterior tibial artery 287.25% 47.27 211.28% 30.15 9.677 0.000
CT value of peroneal artery 282.59+ 52.46 211.17+ 28.84 8.520 0.000
Image noise 15.49+ 0.72 11.14% 1.12 23.332 0.000
CNR 2542+ 3.29 24.85+ 3.28 0.876 0.383
SNR 29.41% 345 29.78+ 3.15 0.566 0.573
* 3 MAENEERRETFMN LRI b (02s,43)
Table 3 Comparison of subjective image quality evaluation results between two groups( xzs, scores )
Groups n Vascular phase display score Vascular detail branches display score Vascular edge sharpness score
Observation group 51 438+ 1.02 4.61+ 0.42 3.75+ 0.60
Control group 51 3.49+ 1.08 3.36% 0.73 4.61% 0.52
t - 4.279 10.599 7.735
P - 0.000 0.000 0.000
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