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Feasibility of CT angiography of head and neck using 100kVp as tube voltage with iodixanol (270mg I/mL) as contrast medium
ZHAO Yong-wei, GUO Xiao-chao, WANG Xiao-ying, et al. Department of Radiology,Peking University First Hospital, Bei-
jing 100034, P. R. China

[Abstract] Objective: To evaluate the feasibility of using 100kVp as tube voltage and 270mg I/mL iodixanol as con-
trast medium in head and neck CT angiography (CTA). Methods: Forty consecutive patients underwent head and neck
CTA. Patients were divided into group A and group B according to different CT protocols. Group A:20 patients, lopamidol
(370mg I/mL) as contrast medium, tube voltage 120kVp,noise Index 13;group B:20 patients,lodixanol (270mg I/mL) as
contrast medium. tube voltage 100kVp,noise Index 11. CT dose index (CTDIvol) was recorded and size-specific dose esti-
mate (SSDE) was calculated. The subjective evaluation of CTA image quality was obtained by 2 radiologists having more
than three years experience of CT diagnosis, using double blind method with five scale score. CT attenuation and standard
deviation of vessel lumen (including aorta,common carotid artery,internal carotid artery) were measured and used as objec-
tive evaluation of image quality. Results: There was no significant statistic difference in age [(64. 55 + 8. 76) years vs
(63.65+14.06) years, P>>0.05] and BMI [(23.92+2. 23)kg/m* vs (23.56+2. 20)kg/m* , P>>0. 05] of two groups. The
mean values of CTDIvol [(33. 39+ 2. 53) mGy vs (26. 76 £ 1. 03) mGy, P<(0. 05] and SSDE [ (66. 27 &4, 01) mGy vs
(53.58+2.06)mGy, P<C0. 05] in Group A were higher than those of group B, with significant statistic difference. There
was neither significant difference in subjectively evaluated image quality (4.22+0. 62 vs 4. 140. 55, P>>0. 05) ,nor in objec-
tively evaluated image quality showing as CT values of blood vessel lumen between the 2 groups,as well as the standard de-
viation of CT value (P>>0. 05). Conclusion: Head and neck CTA with tube voltage as 100kVp and Iodixanol (270mg I/mL)
as contrast medium can reduce radiation dose and contrast medium load, providing satisfactory image quality for clinical application.

[Key words] Cerebral artery; Carotid artery; CT angiography; Contrast medium; Radiation dose; Size-specific dose

estimate

X EEF B 9 (contrast-induced nephropathy, CIN) CT WFF IR [ , ARAF5E B 1E BT 100 kVp & 44
2 CT X I mEENARRNMZ —, A5 RN, N T Y EE (270 mg 1/mI) A7k B CTA K r
CIN &AEFRSMmHEA ", Fit, CT FOEIESR
RS2 10 S R B A BOR B 2 M 2 B 6. 7E CT

MRS
Y P L U T A R L R O 30 )

{EFZF B HL:100034  JbE L JLE KR2FE — ER EE %R L i R TR

TEE R K R (1983 =) T L JU A B0, 8 M CT A4 2013 4F 4 A —11 H AR Bl PR M 58 Ry 35030 K fi

REIWE TAE,
BIAEE £ %, E-mail: cjr. wangxiaoying@vip. 163. com Iji] ﬁ]ﬂﬂ(ﬁﬁﬁ‘ﬁﬁ?%éﬁ%ﬂ CTA *ﬁﬁ E’xjﬁf‘; 40 'WIJ )%‘%‘ .



366 T 252k 2014 4F 4 A58 29 %% 4 ) Radiol Practice, Apr 2014, Vol 29, No. 4

B 29 B, 4 11 L AEWE 27~79 %P 62.5 %, &
1 R 48 20 (body mass index, BMI) & 19, 7 ~
27.5 kg/m?*, -1 23. 7 kg/m?*,

2. CT i F 3 M4

* H GE Discovery CT750 HD 64 HEiZjE CT 9
AL . SR R AN E AT AT R B ST LR
2 HE BRER fih & H L B 2% X (region of interest,
ROD & & T E 3k .15 %) 80 HU I fil & . SEI 3.2 s
EEETH

42 8 B R 120 B¢ 100 kVp, A 3 2 %
(120~650 mA) , B 75 45 4 (noise index,ND13 5§ 11,
SZHE 0. 984, BE3H 0. 4 s/r, M B A 98 ¥ 0. 625 i X
40 mm, JHFE 512 X512, HE R Fid Rk & L En
M 25 FLF B 35 % (volume CT dose index, CTDIvol) .

3. R B G O %

il il Medrad X&) &5 He 0 565 4 BOUW HE 1 55 — )
TES XS LA 50 mL, iat 28 4.5 mL/s, 55 — 101 Rk AT AH 7]
TR I AR R K 30 mLL,

WRAEAS A T7 R i E o A M AH AT . A
21 AF I BLIA I (370 mg I/mL) , % HLJE 120 kVp. NI
13,45 20 i, B 4« fff AL 58 Y082 (270 mg T/mL) , 4
B E 100 kVp, NI 11,23 20 4,

4. ER AL B

EAREE A CT EHL E 17 AR EE,
30% M iE W 48 i1 & AL 5§ 18 (adaptive statistical itera-
tive reconstruction, ASIR) B 3%, E#)ZJE 0. 625 mm,
JZIF 0.6 mm.,

KIfg = 4e 41 i J§ GE ADW4. 5 T AR, R
5% K% 5% (maximum intensity projection, MIP)
MARFE I (volume rendering, VR) 3% AR 47 K 14 &=
4K EALER 1AL 2 PACS R4E.

5. R PRAl

TV« 1 P AL A E B X Sk SR8 CTA f
T % MIP B % L K% VR B MG ok 17 AR RO
gy KA S ik RO ARUE 1 43, B UK 3 ik 2 R
TR TCEVEN 52 43 B K s SO, JCEE PR 53 4
Sk 7S W AW, WD s 4 g3, IR R T W, Al 3
W35 43 dh ik s JE B W AR R R AT
53 =3 43 ARG I IRIZ WK <2 43 AR5 I R
LK.

FMPE ] GE ADW4. 5 T /E 3k, 7£ 30%
ASIR EZ b I 3 3l bk S0E 3 Bk SN 3l ik SR
i sp B Bk i CT {E M R 22 (standard deviation, SD) ,
Bi D4R X (region of interest, ROD it & T Il &+ B .
A T AT P ke T RR A N R A AR A 1/2, [
Fof 3 5 Ak FRBRE B e s A X dk

6. S )

Xof KB A 8 AT ) S ) 0 DA SR AR BB AR S 5
H Al it (size-specific dose estimate, SSDE) {H , SSDE
AT O

SSDE= f#2¥ X CTDIvol (D

5 Ay T A5 22 50 W) 41 45 91 L PN 909 T e K
JZ A AR CAP) 5 A0 B2 1 72 4 4 (LAT) . 3150 AP
5 LAT Z 0, A )4 DAY 2P ¢ 22 3% 3R 30 % 1y &% 46
F A, CTDIvol 5640 ZBOH A B n] 13 5] SSDE™

7GR

Gt o Al Al SPSS 13,0 B . A Mg 7 A
A e KBk o T A LB WA E] & R AR ) 22 e A gt
. A3l A LB 41 BMIL EHME £ W E4r . 8h
Jik CT i f SD f . s & gl ik CT {8 & SD {55 N 3l
ik CT {6 &% SD f& . K sl ik CT {8 & SD {6 .SSDE
F1 CTDlvol,

& R

1. ZilE O

AB PIEH A B T S0 IR B R S G A O3 BT 4
LR 1. W44 6% ) BMI ) 22 R ¥ KR it ¢ &
X (P>>0.05),

1 RAEABRFHRLER

I8 A7 A B (18 P&
FH(H) 64.55+8.76 63.65+14.06 0.24 0.37
BMI(kg/m’)  23.922.23 23.56+2.20 0.50 0.92

2. RS

A2 S8 T B S SR A DG A B 0 I 4 R L R
2. A.B il CTDIvol 1 SSDE [ 2 % ¥4 G2
X (P<0.05),

®2 WAREEZCTRAMNERNE

AR A4 B4
CTDIvol (rGy)
SSDE(mGy)

3. BI& F Tt 45

XF WG 2H R RN 45 R IR 3. A KR &
WPESrII(E K 4. 2040, 62, B4 K 4. 10£0.55, A.B
PIZL B WIE 2 11 22 5 RG24 L (P=0.65), 4l
R BT RE T 2 12 W 2R (&1 1.2)

%3 HARGINFLER

15 P14

33.3942.53 26.764+1.03 10.86 <C0.01
66.27+4.01 53.5842.06 12.58 0.01

ax 54 44 345 24 1% A
Az 6 12 2 0 0 4.2040.62
B 1 14 2 0 0 4.1040.55

4. 15 % WPEAL 45 R
ALB 2 3 30 Bk SRS Bk L B Bl bk R s
k) CT{H K SDAH WL 324 . 5. W 2 b & % 3h Bk N 1Y



ATz 2014 45 4 A% 29 45 4 ] Radiol Practice, Apr 2014, Vol 29, No. 4 367

SE-#4 CT {H¥ KT 300 HUL 4] ] 22 R ¥ o4 it 24 5 X
(P>0.05), ABPAFKZIIKN CT {H 1T
SD fH Il 2 R TG 1T 8 L (P>0.05) .
k4 FAHKREEE CTERA2MTERE (HD
A Awm B (1A P 1h

ER) S 487.0459.5 489.6470.7 0.12 0.63
% 3 Bk 527.2£94.8 484.3£69.7 1.63 0. 26
A Bk 513.0£99.7 485.8+68.7 1.01 0.17
X FFhhk 441.94104.9 408.2479. 4 1.15 0.29

%5 WHARGEFESDREHAHEE =W
Az Am B t {4 P14

ERZ)7S 22.5746.76  19.0=5.51 1. 84 0.42

BRSNS 5.1242. 96 8.39E4.37 —2.77  0.34

A B Bk 8.2545. 34 6.7745.99  0.83 0.87

K P 3 bk 7.34+9.17 8.01+10.27—0.20 0.81
W

SLHF CTA KA 2 37 4 v Bl i
PR H T B S AR A A 7 i H R
o7 FH RO B Ty o A R A B I
Lk CTA 723484 2 i 5 B
ORGP ) T R B I DOl e
AN BRI RV

XF H R )R, CIN 5 % H
A ) B A — A O BRI
PRSI B T RE e &R R 10260,
CIN 520 B & 1F Bt i 8] 42 K 36 97 2%
FH BN 28 155 BE 23 b, B S 38 L 34 m]
BE 5 U™ H W B A R AES . CIN Y
S M R 22 ol B AR B AL A S R 4R 0
S5, AR b 7 B T R AL R A
AT RE R B /N b R A
PEFE T J5 & 5 68 LR B4 | 4 328 4 1k
. A W I8N N, % B )R i R 7R
CIN (1 & A& v ke 5 24 L ORG WF BE b
e X LU A I A P A B B TR A X
RN Al U R Vi N O = g [
WD B NERUE S T B 2P i
TR . T 7 Ak 27 5 00 AN 28 115 0
T KF B RORY BE 5 B BE RGE EEY
RefAIG L v B ] LA A B 1k CIN 1) &
Ao AR LA U CTA K8 #
JH ) i e B X L7 (370 mg I/mL) , &
2 CTA & k. BAWMHB  m1
VP (270 mg 1/mL) L g A 4%} H
WERE 1 73 %6, S I PR R 0 B AIKvk JEE
O LR H R TR ER CT 3 5 4
o b TR IR TE R L CTA 1

Bo.5 AARKEAEARIETER., B2
B 120 kVp) B AR L X F 1k 2w E M b) BA(ak £ B 100 kVp) X & 3
PREFER LS AWK AN L EF,

AT 8 N CT (E AR SO R R0 T 1l 4
CTA. MAEARMF P AEREAR T 27 WU G B0 T
A ERAT B T 0 2 I PR 12 W7 2R i R LR, R
TARHLE (100 kVp) FE A E @8R, A 153 Kk
FEXTEEF CTA KA ok ol g .

CT kg, B & 232 W F il i 5 8 W R 1 °F
T BAE BE AP AE FEL AT DA 3 R AN AR 2 4 32 1 e
e, AWFoRSs R s A 414# ] 120 kVp, F- SS-
DE Jy 66. 27 mGy, B 41 ffi f§ 100 kVp, -1 SSDE
53.58 mGy,B 4] SSDE # A 41 F Bl ik 20% .
T 20 FE R R X S 2 A UK L T 100 kVp B L R
FELRUE T BIMG & 1 R B 38 mT DAY /D B 5 6 3 B 18

KK@mAHB CTA B, a) AL (BbEE 120 kVp) B4 £ ¥ 3 bk &5
NSk EFFEW; b) Ban(at %08 100 kVp) B4 L3 % 3h Bk &30 R 3 Bk B &

kb @ CTA B, &) A ZL(#



368 T 2F Sz M 2014 4F 4 A58 29 %5 4 ) Radiol Practice, Apr 2014, Vol 29, No. 4

AT LA A3 5 O H, 0, AR5 S 8 xS b
R CTAES ™, ARBF5E P FEF RS ST il
FHRETE 702 (270 mg 1/mL) XF 6 ) o fn 9% 4 35 4 W 1
ANAZ s Hy TR R AR 23 AN AT A M A i CT
H R R, 152 Pr B A FHREAR T /9 (100 kVp) 4
JE . 45 AR W] FEREAR T R B 2 52 B9 B O R i (2
20 %6 i) [ Bk, AT A R st CT k47 4, A LB 41
M RN CT i (P>0.05),

ABESE ] 100 kVp 48 HL K PR IE T I v B st
XFHAH CTA BGRB8 N CT H 2 9% = (H 40 2R
AR AR AL 3L VA5 R 7 K 38, e DAL SR T AR
PR REARME S i K5 BT 15 B AR IE . R W5 2 48
1E CT HH 5 KB HAR R CT {8 I 25 br HEMH Z
2. HOR/NAT R IX 5 i CT {9 AR e T 22k
FoR MR /NS R R LR SR R
ARWMETE T AL W2 8] & B i Y SD i 25 5 3
Giit2E @ L (P>0.05), EMPEN B A KT 3 45,1
H ABHFEMWIF4 & CT {A.SD H 2 FH L5 i
B, AT LA R s AR ok (B 1~2),

ARBETE B A — & 0 Jry BRVE B 5 A B e D AT
T T KAE A 5 K 30 Uk A5 BF 90 19 4508 5 LR iR R X 4
BMI AR &5 1995 1) 45 /0 o AR A4S i 26 40 R VAR EE ]
Tz 28 /B3 1 G T i A R I PR N B (B AT 7 i — 25
WHE . 3o R PE N A A5 T Sk 38R CTA X ifi %
o A5 12 T I ME A P LK Ol B LA DSA S S bR i it — 2P
PEM KT sk 88 CTA B2 Wil se .

L5 E TR AE 100 kVp Z& 448 N ]l 5 v i
(270 mg T/mIDA7 3K SUHE CTA A & v A7 1Y, 75 R IR

Pl 5 I 6 2 I S 5 KR ) [ B R LA 280 o A A
70 B X EE AR AU

SE

[0 A= R, B 38 . 4 Bl 700 B o 1 B o o T LT 0. o 040 26 2 AR
2010,25(5):325-326.

(2] X0gedn, 48R @ am A . 5. =R EAT RS0 CT i 4 BG4
IR IRERRTEL]]. p A g 5 2 3, 2012,46(12) : 1138-1140.

(3] BRIGEAR, SR/NEE, 1 75 9, S5 (A 0 RF S 4 700 o P Al o A0E 2 0 7 %
L. TS 2 5 8. 2013,28(3) : 312-314.

[4] Persson PB, Tepel M. Contrast medium-induced nephropathy: the
pathophysiology (review)[]]. Kidney Int,2006,69(Suppl 1) ; S8-
S10.

[5] McCullough P. Outcomes of contrast-induced nephropathy: experience
in patients undergoing cardiovascular intervention [ J]. Catheter
CardiovascInterv,2006,67(6) :335-343.

[6] Wintersperger B, Jakobs T, Herzog P, et al. Aorto-iliac multide-
tector row CT angiography with low kV settings: improved vessel
enhancement and simultaneous reduction of radiation dose[]J]. Eur
Radiol,2005,15(2) :334-341.

L7] ®YL, 2, 5808, 5. 100k Vp 5@AR 3 ik CTA K & i I 47 1 B
FELT]. gt 2592, 2013, 28(5) :496-500.

(8] Jrivh. B4l , T4, 5. 64 JZ IR HE CT M i 32 B I 5% iy [l %
SrWTLI . A B 2 5 B A A, 2007, 27(2) 1 195-198.

(9] BR&EZ.GEH.EF.5. CT EMRME S AHXE R L], P EEY
FARHEAR . 2001,17(12) :1236-1237.

[100 oKy, 8, £ 89, 55, HE TR A 2% £Q T 2 76 M B iy 11 Ak
A5t CT 4t b mr A5 LD ] Ot 27 52 k. 2013, 28 (3) - 288-
290.

L1105, 5 9, okatk. Sk CT 4= 40 i By 4 B fle xe i 20 PV U i 8 555 90
A PAI LT, b R 5 T AR . 2008, 17(1) : 13-19.

i B #1:2014-01-08)

CILF 2150 B A 200 6D

- Bin -

AR FTILEERAS BB RINTARERDRERLEIF, LERBRXFHE

LHILEFEF P OREHBFTRAOOUABLRB EFE 2000 )—H, T 2013 F5 A RRKFEF HmAERRK, ZPH
A& (Pediatric Imaging-Case Review Series)) % 2 & . /& # % % Thierry A. G. M. Huisman,

% 4133 7 Johns Hopkins ER AKX FILAEAMNG L HAHE ., A2 AR REEFNRE 3. LA 4
MEFHFE OKFHILARARKZTE 20060 . FEE] ILFEETEANAZAARS XA QEFEZHAAY. $ 5 F &
A, EAARPG T X WANELR, FEAPE—— AL, TERER. AARE L TRCOLEFAEFE.HE
$FE MR HHA BRYRFI EOIEEBT AT MNP AT RS HALF LAF ST FHFR
FHGHFE ORABR AN EEEE ANTAE, S THHSEMNSH AATEBRIEFHE LA,

L HHFHK 10 A(EELE BEFTHFFRFE XX FTABRL 100 5, KX FILFER CT - MRI A 46 #h (3¢
A W,4%5.027—82433396 & 15827102185) , ¥R 45 430016, ik A B TR FTH LR AA L E,

CPh B 2 IR0 W B E )

WRAAXKIZLIH, T2011 56 AGARTAEERAEERAT, 2P LA HTRESHSER

MWRERAA LFREERFPATRRKEERALSERASEZR. 2B X OB T FTHELH A M. 2B LK. PR
WBRG EERARENZRAOMNBAMNBEHERE, AR E CT MRLLPET-CT ¥ $# ¥4 TR . BHFE . LFH
G ONEAR PR E RN BHE LT 2B T A, RN 228 4, B P HK.010— 67605754 65264830 59787586

59787592,



