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Feasibility of low tube voltage and low volume
contrast medium protocol in cerebral and
carotid angiography with 256-slice CT

HU Ying-ying, SUN Hong-liang, WANG Yu-li, WANG Wu"
(Department of Radiology, China-Japan Friendship Hospital, Beijing 100029, China)

[Abstract] Objective To evaluate the feasibility of low tube voltage and low volume contrast medium protocol for cerebral
and carotid CTA with 256-slice spiral CT scanner. Methods Totally 60 patients underwent cerebral and carotid CTA were
included. Patients were randomly divided into three groups (A, B, C group) . consisted of a voltage of 120, 120, 100 kV,
and contrast medium of 70, 50, 50 ml, respectively. Image quality, segmental vascular enhancement,venous enhancement
and artifacts as well as the radiation dose values were independently evaluated in 3 groups. Results (D There was no signifi-
cant difference of image quality of the cerebral and carotid arteries except for the right subclavian artery among 3 groups. @
The CT value in group C was the highest, and that in group B was the lowest, there were statistical differences among 3
groups on CT values of arteries (all P<<0.05). @ The grading score of venous artifacts in group A was significantly higher
than that in group B and C (both P<C0. 05) , however there was no significant difference between group B and C ( P>>0. 05)
. The radiation dose in group A and B were significantly higher than that in group C (both P<C0. 05). There was no signif-
icant difference between group A and B (P>>0.05). Conclusion Using 256-slice CT scanner, low tube voltage and low
volume contrast medium protocol for cerebral and carotid CTA can result in high quality images which can meet clinical di-
agnostic needs.
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UEAER S B0 CTA T3z B FH Tl R A ] sk
A X2 KON E R SR PR RN BB R £ A2 K
TR ) 22— AW 5T BT FE AR IR BS54 L
I ARG AE7 F e 2 AR R R0 o %o Bb 3% 15 47 3k 35 CTA
IOCIEFR G
1 #ERE5HE
1.1 —g%ok 2010 4F 3 H—9 H it PK BE L 3k 551 &8
07692 5 T A R B #5222 Sk S CTA 1 60 il . &
Hepr il 50, 0 I E DI & F AR & L Rk
S R A M A R A L, R RS LR SOk L R R) o
Gyh 3L, Bl 20 B A 4L, R 120 KV, X EGF
70 ml, AEFEEE /K 30 ml; B 4, HLE 120 KV, XF H 5
50 ml.ZAEFEER 7K 30 ml; C 4145 L K 100 kV, XF HE 5
50 ml, ZAEBEEEIK 30 ml, BT B B A RIE .
1.2 fY# 558 R Philips iCT 256 JZ12jiE CT
Bl. BE 20G B4 5 (6 FH e e OBLRaT T 5 #4% 28 40 00l st
IE A Bk DLW 5 ml/s HE S % ) L B
(370 mgl/ml) , 3 i i R F X b ) 3R B 5 R, 78 F 3
ik =5 B2 1 ROT fih & B Ry 110 HU, fis & J= 458
BT A 4.5 s, BRI 2] S, 6 5 N E 8 k= =
PRI, X 2Bk M B 4% 96 B 128 X0. 625 mm , Ji % B}
Bk 0.33 s, B FE 0.992, FOV 250 mm, % H i
250 mAs, H#ZJE0. 9 mm, ZEHE 0. 45 mm,
1.3 KR EE R ot B 345 20 09 I s BiE 1% =
EBW 4. 02 T AR, H1 2 24 52 A3 BB LLSUR ¥ X
GAEAT G AL BRI 3AT . DR 4 43k AN 3h ik
PG, 438 22 A sk B, B 46 3l ik = i 28
ik Canterior communicating artery, ACom) , 3% )i 3
Jok K i P e i BN K i S 22 38 Bl ik (posterior com-
munication artery, PCom) , XU 4% & T 3 ik (subcla-

#1

vian artery, SA) . #i & 3l ik (common carotid artery,
CCA) . # 4 3h ik (external carotid artery, ECA) . Fil N
ik (internal carotid artery, ICA) % Bt M 0T W 35 . K
Tl s bk A2 BECAZ) R 3l ik M1 BE (ML) A2
bk V2 Bt (V2) RN JE sk P1 B (P 1 7). R
AR 22, TOVE W EE LA 5 2 43 R B o 3 2% L B2 e 4
Br s 3 43« MR BT & 1 ) L RSS2 A3 A 54 03 IR B i R
I M EMW . QW& CT . 2 & Eh ks 3%
JEBH K AU CCA GRARECE K VECA GR #h: #)
ICA Bt GR 4R B AL . A2 . M1, V2 P1; [a] i )
AR BRCE KPS 851 B Gugular vein, JVORY CT
B . ROT i FUS /] 22 30 1l 48 487 1 T AR, 25 A b 1 2
P 7 a8 M 5 42 A ZE I, BT B4R CE ROT 8
FEM &, QR 3 IV 3P4 Sk SUE Ik O 2 00« 1
gy R P Sk 2 4 A PR H A S R
AN Bk 3 4. thE
L4 fmEHE HIEAER CT FEHE(CT dose in-
dex volume, CTDIvol) . 7 & £ & 7 f1 (dose length
product, DLP) Fl 43 4§ K B (Length) ; DLP (mGy -
cm) =CTDIvol(mGy) X Length(cm) ,
1.5 Gits#obr (A SPSS 13. 0 3k, it & %8k L
s KR, R Kappa K55 5317 2 4412 Wy B2 i
it CT (B PP Sk 3130 Bk | #3 kD 52 00 — Btk s X 3 4
AEH MR, CT (E I 5 &5 R S 4 56 5 i 1 53 45 2R
FOACR T O 22 93 M 5 % [RGB o 3 70 435 2R R ik B4 5%
15 O34t YR H Wilcoxon B AT, P<<0.05
R EFA G L
2 H#R

FT AT B8 1 — M A 58 Bk BT CTA K 4r
2.1 BT R SR UL E AR B AR . BMI

BB PKEAR TR SR (L)

45

w4y

FHks i SA £ SA # CCA 7 CCA

H ECA

£ ECA 4 ICA neck 72 ICA neck 47 ICA Pc 7 ICA Pc

A4l 4.00£0 2.42+0.51 3.52+0.44 3.8840.16 3.87+0.19 3.95+0.12 3.9640.14 3.86+0.21
BZH 4.00+0 3.1840.49 3.53+0.40 3.90+0.20 3.91+0.15 3.98+0.13 3.95+0.11 3.87+0.19

3.8840. 44
3.86+0. 16

3.7740.35 3.76£0.40
3.7840.32 3.75+0.41

C4 4.00+0 3.23+0.48 3.55+0.42 3.9040.18 3.91+£0.17 3.93+£0.10 3.95+0.13 3.8640.21 3.87+0.16 3.74=+0.40 3.79-£0.40
P{i >0.05 <20. 05 =>0. 05 =>0.05 =>0. 05 =>0. 05 0. 05 =>0. 05 =>0. 05 =>0. 05 =>0. 05
2 5 LAy

A2 £ A2 ACom # Ml 7 M1 V2 I V2 LK B0 Bk PCom Pl 7t P1
Al 3.5640.63 3.5240.76 3.65+0.56 3.80+0.29 3.82+0.36 3.84+0.14 3.9040.16 3.8840.21 3.514+0.28 3.60+0.42 3.6140.50

B4 3.504+0.71 3.5240.64 3.64+0.66 3.78+0.33 3.8040.31 3.84+0.20 3.90+0.18 3.8740.22 3.5540.23 3.59+0.45 3. 60+0. 48
C#l 3.5540.68 3.5540.67 3.6440.62 3.7740.36 3.814+0.38 3.83+0.19 3.90+0.19 3.91+0.18 3.53+0.26 3.58+0.47 3.62+0.51

P1A =>0.05 =>0.05 =>0.05 =>0.05 >0.05

=>0.05

=>0.05 >0.05 =>0.05 =>0.05 =>0.05

1 sneck: B ; Pe: T Bt
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Fahk= i CCA 7t CCA H ECA %t ECA 4 ICA neck 7 ICA neck 74 ICA Pec 7 ICA Pec H A2
A 359.3+79.6 379.8492.9 385.9+94. 8 362.4480.6 368.1+£83.2 384.0475.1 385.2+76.0 372.8492.0 377.0490.1 232.3453.6
B4l 326.9452.8 343.1458.1 345.7+60.5 330. 1-67.7 320.6463.0 343.1462.4 345.6+64.1 327.3457.2 326.4453.6 208.3448. 1
C#l 444.1450.3 482.9+64.3 484, 2-67.0 444.6462.5 450. 0+£49.8 469.4--58.3 476. 24-53. 1 448.2455.9 459. 1+48.4 268.8+52.7
P14 <20. 05 <20. 05 <0. 05 <0. 05 <0. 05 <0. 05 <0. 05 <0. 05 <20. 05 <20. 05
41531 Crin -

£ A2 F M1 £ M1 + V2 £ V2 R Bk + Pl 7t P1 IV IV

A4l 237.3+53.5 303.8464.0 315.2461. 8 330.5+67.4 344.3+58.8 280.3463.5 264.3460.5 260.8+51.6 106.5+27.0 106. 04311
B4 210.2445.6 278.6+69.9 280.3465.2 296.5+55.5 294. 7452.9 261.5+60.1 238.4450.3 230.5+52.7 85.4+27.8 77.8+21.8
C#4l 271.4443.3 400.5+62.6 397.2-63.5 430.6457. 1 441.4+38.3 378.5+59.3 321.7440.0 317.6450.0 87.14+27.2 79.3426.9
P1{H <20. 05 <20. 05 <20. 05 <20. 05 <20. 05 <20. 05 <20. 05 <20. 05 <20. 05 <20. 05

B‘Eneckéﬁ E,PCHET”& 23

77 T P P L8] U 22 S JEGE 4 L (P #52>0. 05)

2.2 Kappa ki

2 Z B R CT . XSk 3 sh
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0. 851, HA % & ) — 8k .

2.3 EMGR 25 BB KT B RAR R IS I 2
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B 1 A fuHEsh ik CTA
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3 it
SR IKER
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(P #<C0.05),B 4 CT 18 &1k,
C 4l CT fE & s Bk CT {1 A
A5 BAH AN CHILLKZERS
HEit2¢E L (P ¥<<0.05),B
HE CHUWKRERLGEIT ¥ E
X (P>0.05); A dH Frim#51) CT
BT BY4MC4pPiy<
0.05),

2.5 FikOhR BoRENL ALB.
C Bk 5 PE 34390 A 1. 16+
0.38.2.41 +0.33,2.52 4+ 0. 39
(F4), A5 BH. AHYE C
HESAGIHFE L (P B
0.05);:B4Y5 CHER TG
B X (P>0.05),

2.6 fWHRENEN AB.CH
) CTDIvol 43 %k 30. 2 mGy .
30. 2 mGy.18.5 mGy,C 4 CT-
DIvol # A 41 .B 4 1ik 38.74%.
ZERAHITEE L (P<0.05);
+ 60.2) mGy * cm, (969.2 +
9435. 9 mGy * cm,C ZHDLPH
P<<0.05 ., A 45 B 44 CTDI-
TCGIT 78 L (P ¥=>0.05),
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B R SIE /D AT R PR R 12 W B koo A A AL
SR ELA B R I MR A R R H R OE TSk B0
CTA WIBFsE EEEHALE 64 JZI2)E CT, 52 M,
256 JZURTE CT 4 o Bk — 0 48 &, i s e L T A
F 0. 27 s/rot. [A] B BHZ I b #E AR 15 2 3F — 25 2k
L H B D RE T A T A BUAR 0 b B AE

ABEFE 3 2 B kW B AR T i Cf B R B
Wk BR A8 22 5 T g8 12 5 S AT U3 24 s 2 X E R I E R
SN CTA AR 0 2 [8] B 3 BT il A7 00 85 B T i bk
e I s Ok 9 A A X L R0 /0 L 99 48 T i s KO
Jex H A 5 A ER AR A2 20 A BH D Bk, LR LA /N
Jok 43 32 DA B i ok 5 9 45 5 A B R K 9 o s AN A2 DL FE A
P ER K Y B9 X EE TR BT L BLC 2 4L Bk AT AT X L
B Ay FEFR TA B TR, b bk 0 5l
o HREWBE R A A/, B 34 sh ik 1 i 5¢
M /0N o ASEFE 3 2 ) A 20 ik 7y B8 s i e S
25 (P #5>>0.05) , $ J0JC 232 Wi (4 145 15 B .
Ul /D Xof b TR 3R] AT U AR A U B BN RSN
WU A AR TR A Sk B CTA /Y fd
#He) .

A HL R ARG ) X 5 A L R AR L AR AT R
C 41 CTDIvol # A.B W4 /2y 38. 74 %0 , i35 r 42
WAL 11 2 A 9t B A, il CT H & T AB M
A, AR R A . Waaijer 25000 % B, %F T 51 3 bk
B CTA.90 kV B Bh Ik CT fE % 120 kV Bf 5 36 %

4 LETE T ERIKIEG AR
S AT BEE T Bk s .1 435 B.A] LA
WA AL AS 5 0 A7 00 BB T 3h Bk R, 2
4y Co AT X 3R TEth 52, 3 41

(340 HU vs 250 HU), Huda
AEUUSA R 100 KV BB 3 ik i
Himfk CT HH 120 kV B 1 =
270 SR 45 R — 3. W
W5 3 = S e R 2 2R T
BURE L T 5 1 1Y 1 A 55 R PR AR A
Y12 6] A v R 2 B R B
M 42 /N, A SE BLC 4[] ]
BRI EZRTLHEITFEE XL
(P>0.05), Tk IHA MR,
P PR e 258 X S5 28 e U 1) 9% R
yik 2> X2k 5 BE AE O UE B bk T
B R 5T, XCRE U X R
1 %
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25 M #8 75 0> 3l B/ (transthoracic echocardiography, TTE)

% & % 8 7 .0 3 B (transesophageal echocardiography .
TEE)

A0, £ 3% 8 i3 1% (color Doppler flow imaging, CDFI)

0, £ 3 Hie & - (color Doppler energy, CDE)

21 213 B 4% (tissue velocity imaging, TV

B AF R N 4% (strain rate imaging, SRD)

T JE 1) 1 4% (velocity vector imaging, VVD

Jik #h 22 3 81 (pulsed wave Doppler, PWD)

23 8 20 21 1A% (Doppler tissue imaging, DT

F A0, £ 8 4% (color Doppler imaging, CDID)

#7152 (contrast enhanced ultrasound, CEUS)

1EH T & 3 BT BEALIET 2 54 (positron emission compu-
ted tomography, PET)

T & BT SR PL T 2 43 Hl (single photon emission

computed tomography, SPECT)

& SR ML 2 3 (emission computed tomography
ECT)

I8 48 4 (fluorodeoxyglucose, FDG)

W R T BE R & (MDP) O H B Celectrocardiogram,
ECG)

)i H. W % 8% (virtual endoscope, VE)

TR 1ML 48 % B (microvessel density, MVD)

Zik#E TAEHVE (receiver operating characteristic, ROC)

[ 24 0 1 A% A1 4% Hi (digital imaging and communications
in medicine, DICOM)

K 1% 1248 5 £ fiy 2 48 (picture archiving and communica-
tions system., PACS)

JE 4R X (region of interest, ROD

5 T A= 240 248 (World Health Organization, WHO)



