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The Clinical Value of 100kVp and Low-
Concentration Contrast in Cerebral-and-
cervical CT Angiography

HE Guang—ming, CHEN De—ji, YU Lin, et.al. Department of Radiology, The Second
Affiliated Hospital of Guangzhou Medical University, Guangzhou 510260, Guangdong

Province, China

[Abstract] Objective To investigate the clinical value of low tube voltage (100kVp) , low
concentration contrast medium(270mgl/mL) and Adaptive Iterative Dose Reduction 3D
in cerebral—and—cervical CT angiography (CTA) with 320—slice CT scanner. Methods
The cerebral—and—cervical CTA data of Sixty patients which were suspected as cerebral
and cervical vascular disease were collected and the patients were divided into two groups
randomly. Patients in group A were performed CTA by using low tube voltage (100 kVp),
low concentration contrast medium(270mgl/mL), with the Sure Exposure 3D automatic
exposure control system and AIDR 3D reconstruction. Patients in group B using 120
kVp tube voltage, contrast medium of Ultravist (370mgl/mL), with filter back projection
(FBP) reconstruction. Statistic analysis was implemented with regard to the CT values,
the image quality and the radiation dose values. Results The CTDIvol and DLP reduced
48.5%,50.8% respectively in group A (5.3 +0.9)mGy vs 0.3 + 1.4)mGy ,(191.0 £ 37.6)
mGy X cm vs (388.1 £ 45.4)mGy X cm, the differences had statistic significance (P<0.05).
The subjective evaluation of the images and CT value of group A were higher than group
B, and the differences were statistically significant (P<0.05). The SNR and CNR of the
aorta were higher in group B than in group A, the differences were in statistic significance
(P<0.05). There was no significant statistic difference between group A and group B for
the SNR and CNR of the common carotid artery, the internal carotid artery and the
middle cerebral artery. Conclusion Cerebral—and—cervical CTA with low tube voltage
and low—concentration contrast by AIDR 3D reconstruction performs higher quality
image, and reduces the radiation dose for the patients greatly without image affect for
diagnosis.

[Key words] Radiation Dose; Adaptive Iterative Dose Reduction 3D; Tomography; X—ray
Computed; Angiography

AR, SKIMECTAT A SRS M A . PAIZE. Bl kR Bl 45
Wa JE A6 20 A A 7925, CTAAS 25 i Sk 771) &= [l L ATDOGE EE AN R
M. JLH RN EEFE RS (contrast—induced nephropathy, CIN) HLiZi#T
G R B, WA R A S 770 2 R0 B 400 35 2 B 2 I B CTA
PR BFFE AN EE RO AR PR A (AIDR  3D) 2 i
BF R IR AR B e B A 008, BB ARy MR R e e . Rl M PR g
P AR . A G A ATDR 3DEEY, i BRI B S LR
IBE (270mg1/mL) BE AR B R (100KV) 473k SCTARE B,  LAMEZECTAK:
BTFAERT R, BRU IR IRIME . ek & T .

1 MR5EFE

1.1 —%EL BEHLUCEE20134E8 H Z220144F9 H I R PR 4E S 35
BRI 95 AR AT S S CTAKS B 1 BR 601, F#k26~84%, IREIEEL
(BMI) 18. 6-27. 3Kg/m”. HERRFRME: Z2O sl FLE & . Bt b
B, MEEIIREAS. WIS, A EE AT S R E . B

- 21



PECTFOMRIZE

20154117 SB13% SE1130 BB T7300

4y NAL B4, AHER30~81
L, 146, w16, FHER
(62.44+12.9); fREIEH19. 5~
27.3Kg/m’. BAE26~84%,
B3, w17, FHER
(66. 1+14.6); {RHE45%18. 6-
27.1 Kg/m’,

L2 \A#fFE  RHAARZ320
HECT, HHEE N E 3K 5 2k
T, FOVA240mm%E280mm, BRAEH;
0. 5s/r, 4EFE512X512, FE/
JEFE91/0. 5mm, BEFE 0. 828,
ALK HJE100kVp, KA Sure
Exposure 3D=4k% fe 57 & 5
FAR, Ty EE270mg]/ml; B4
KH120kVp, L4ER370 mgl/
mlo X EGFRI A & A X=0. 9 X &
& (Kg), J#A5.0ml/s; #hK
50ml, YiE N4, 0ml/s. XFXFLE
FLEER H Bl R, M X kT
bk, H{EN180 Hu, AZLKA
AIDR 3DFs#ERY (standard) 559%,
A FE 4N 10; B4R HFBPE
o

1.3 EEAE  JHiTVR,
MIP. MPREFEEE, MM &G 5FLL
A2 W 8 B8 1 125 T A A R N
TR ASE F ARG ) R

f8) o JRAHRIX (ROT) T AH B # i
I 8 B TR — A LA b, R g
FREGAL KB A2 X . (5B EL (SNR) =
B ik S 2 i X P Y CTAH /W 75
7 B 0 2 ) J22 T R 4 4R C T AL % e
7, X g S L (CNR) = (Bl fikCT
E-SRHZCTE) /R LA 75

1.3.2 FEMPFM: KR53
W EGE R, Wl 5
5y, BEEERES, mERRRE
U, DG ER, sy 5
Ry 49y, EUERRES S, I
BN RIF, W86, @i
IR ENF s 34y, EURRURL R
&), M ET R EES L RRM
AT, LG FEERE, SO RN
AEs 29y, MEFEFREENL
BoREBE, WEER, s %
SRR 14y, M FTF ML
BonZE, TikieW. BUES A3
I3 A EINRFF G2 IR .

1.4 fERAXEABR Wit
FIFHE=0. 9 X & E (Kg) T H Xt
AU &, 4% FEAS [RGBl 7)o B
RTINS

1.5 JBHEFERM £AHA

et 4 S R AN SR BICTA R
WWHE, AEFEEMME. P
HE K R R A&, il
AN BEFRCTHIEIEE (CT dose
index, CTDIvol) FlIF&+ [ et
(dose length product, DLP),
HRG5&E (effective dose,
ED)=DLP Xk, kN#ERHF, 17k
HICTARSKkJ90. 0031,

1.6 GitkEST  Siitieor
B R FHSPSS  19. 03K M. W4 &
PIAF0S . REFREBMI. &I ECT
fE+ SNR. CNR. CTDIvol. DLP,
X EC RS RO DL (x ks) %
N KM AT th S, P
<0. 05N AZERA G ¥ = Lo
PR 2H S Il b AR R T R
%, WA EEGMEWEN R AE
ZHMann-Whitney UK. IFH
kappati 56 PEA P 44 2= I 25 S 1) —
Mk, Kappa=0. 75 — 8
F; 0.75>Kappa=0.4WEH —
PE— % Kappa<<0. 4P — 5k
Bz,

2 &5 R

A1 BABRELEFHOMERE (x 5)

W, ZORWiAr . MPR. VRZE A Az (HU) B (HU) t1E P{&
ot UG AT 44T » £ FH Pk 375.1+64.9 342.0+54. 4 2. 140 0. 037
1.3.1 gm‘ﬂz'ﬁl\ %%U(Mi & Bk 470.3£97.8 423.6+58.1 2.252 0.028
T+ E k. A k. N 3R A B Ak 478.9+101.2 430.9+71.3 2.125 0.038
Tk AT b 2 K B C TR &% B 75 (SD PN 403.3£75.1 364.8 +41.5 2.458 0.017
&2 BEBBIEERL. FRERFL (x £5)
28 3\ FF Ak % B Ik R A Ik K 3 ik
SNR CNR SNR CNR SNR CNR SNR CNR
Azl 26.0+9.1 21.1%7.4 36.8+11.2 31.9+£10.7 44, 7+18.4 38.8+£17.0 28.2+10.0 21.4+7.6
B4 38.3£9.7  30.1%8.1 43.3+16.0 36.6+14.2 37.8+£16.2 31.7+14.3 24.7+7.1 18.0%6.3
t1E =5. 054 —4.460 -1. 809 -1. 445 1. 545 1. 743 1. 554 1. 881
P& 0.000 0.000 0.076 0.154 0.128 0. 087 0.126 0. 065
&3 HEBE IR
& VF AR BE
54 45 35 35 14 54> 44> 35 24 14 At
E Rl 16 12 2 0 0 7 18 5 0 0 60
EJR2 16 10 4 0 0 6 20 4 0 0 60

22 -



CHINESE JOURNAL OF CT AND MRI, NOV.2015, Vol.13, No.11 Total No.73

A4 BHUEETRHERHEIE (x £5)

Azl Bza t1E 25
A A E (ml) 58.4+8.4 59.3+7.3 -0. 654 0.516
H A RIEANT (g) 15.8+2.3 22.1+2.7 -9, 848 0. 000

A5 BEEHA T (x £5)

FAF Asn B41 P{&
CTDIvol (mGy) 5.3+0.9 10.3+1.4 <0. 05
DLP (mGy*cm) 191.0£37.6 388.1+45. 4 <0. 05
ED (mSv) 0.6+0.1 1.2+0.2 <0. 05

2.1 BERBH A,
BW ZH & F M4 & 75 H Nk
(62.3+14.9). (65.6+15.1),
REIRE A (24. 012, 2) .
(24.0£2.0), ZREFIEENL
(P>0.05) . MHZERTGITFE
X (x i }0.067, P>0.05), #

H R R E T LE .
2.2 BMBEIHY A4HTE
Bk S K. N Bk A ok

Wb S Bk CT I ) TBAL, %=

BB G E L ARG kK
SNR. CNRIE B4, ZREHGil#
B, WAFUSEEK. N B K
Ko K i 3 ik SNR. CNRZ 7 T 46
T E X (P>0.05), WEI-2,
2.3 ERREFH WHE
B R R (81-6), MELZ%E

T, G A SR NIE I, 3T
JELWIEDR (K& F345) . Xt
P 4 BT R VT 43 43 1 04T JE S 5L
Mann-Whitney UfGL8, #55EP{EZ>
40,016, 0. 034, A HNAZEIE

3Ds

TR = FBAL . P44 2 Xt A
B B AL — B AT (kappaff
H0.89), NLER3.

2.4 XMHHAMERER M4
f8 H B0 B A & 22 R G v =
X (P>0.05), AR NE
B K T-B4H (P<<0.05), W.34.

2.5 fEYIAIE, AZCTDI,
DLP, EDLLBZH AL £948. 5%
50. 8% 50.8%, ZRAFI¥E
X (P<0.05), W5,

3 W @
AR CTAKE A OOk B 2

N TR, HARSHAE T AT
) P B I s A CE B R
L, AHARSAIERBOR . XS ERIA
RN — 72 I IR 1= A2 S (1) )
B CTHE A B AT A i B 47 e A
WJEN] (as low as reasonably

B1-3 HF B, 694, BMIN24.1, 100kV+Sure Exposure
3DFAHE, APEEAIRL ST YD EE (270mgl/ml) , EEEJTVENAIDR

BEl4-6 HE Aotk 59%, BMIN25.0, 120kV+200mAsTfli,
eI 4E . (370mgT/ml) , FEEJTENFBP,

- 23



PECTFOMRIZE

20154117 SB13% SE1130 BB T7300

achieveable, ALARA) , 7E/ASEZ N
BRR & A IGO0, 7 2k
fIRLT

H 8% F I8 C T A %8 5 771
HBAEABIE R L. BIRE R
TR N 3 ER NSk T
HE®RIER2~3R T EIEL, A
[E 4h2E it 80 kvak100 kV
AT EEB P O I CTAKG 7Y, Ha 5t 7 B
WAL Z144. 854%™, AR FLAL
KHAI100kVIAH, SEIR4E RCTDI,
DLP. EDEH #EZH Jel (K 2948, 5%
50. 8% 50. 8%, 5 CHkikiEHA
— . (HFRARE A TS
HEG N, K ZAquilion
ONE 320HECTHC & 1 f L2k [FIAIDR
3DELEE, AIDR 3D —FhikiCs
%, BETHPRA0%MI BB, PRI
Y150-T0% IR RIS . KB
S5 AL AN 3= Bl bk 145 e b B xf Bl
MRS LA TBA, HAR S HGH M
FISNR. CNREBZ Z R LG 1T 24
S, 32 B ik AT R b Rk L g
7 IR A 52 A Sk SUETCTA ) 12
Wr, #RFIAIDR 3DEEJEAE AR
AR AT FH 100k Vp 41 4 B 34 hn &%
MR, R AT EIZHTE R

WA, AIERHSure
Exposure 3D=4E% 57 &2 HlH;
AR, ZEAR e 1 S 5 = R
PPN ERE IS LERE N i)
TR AR, R (Z%) 15X,
YFAZ V- T 28 518 EE & IR
FRE— NAZE Ko SkEERCTA
K £ R EB 5 Sk 30 2 SR P
FRK, HHEARARIE R AASF
AL E BT E B, U EAR
it T AR 35 AN [ B 3 A0 AS [) 4 4 30
fir LB B B

H T, X EG R 51 roxt e
B (CIN) &5l & A187,
W 7L N CINGE — PR i B &
MR, B R BN I WL EF
(SCr) M, Hrpps/Rum. 1284
B oRe R A e K. T

24 -

38 58 6F LR AT 43 Sy B B R R B
TR, AR TR b 22 4 v
B TR TR MR
PIBE R s (BE R >
1500m0sm/kg) « K& (BIEEN
600~1000mOsm/kg) FZES LRt Eb
7 (B3 - 9280m0sm/kg) , X T
ZIRFRARIBIE R F B X H AT
AR, A 9k CIN
KA B A 7 A KB
BAE VB X EE 7 IR 0] B IR D AL
Fl . AT FTAZH R X Al o
YOEE (270mg1/ml) AEEB X HLF,
EFRFEHEREN T, A RmAH
ERBH R, RS
B AE, JEDCINFIR R R . H
TR R MR B A, I SR AT
CTAH 2K, ASHIF 78 Bk A 4 A
MR FE AR, CTE BT 458 10 20 gk
B, X2 H TR ERXL P
BIpe w E B MU KAE, bR
REAE B, Jir LA A 2% SR B 4
UL szt gk A R I C T )%
BIG 3= AT 5 v T B4, i {3
100kVp . &R B XF b 7147 3k 20038
CTAR AT AR

A FAA R Z A ETAAR
A3041, AT — 8 R4S
&, A EG A PE RS 5DSABE
ITEO AL A CTE B W A A
By hn, 7€ LLJG BF 5 A o] LA pE
E— 2B ) HE A

gr BTk, RH B ERAL
Il EIEAE®E L (AIDR 3D) £
AR\ 100kVp 2k A S AR BE XS EL 7
(270mgI / m1) 47K FMCTART FRIGFEL
IFRIEME R E, TR 2 2
SRR [ A FEE 9k I 2 S 7 2
CINFI A AL o

SE UM

[1] Huda W, He W.Estimating cancer
risks to adults undergoing body
CT examinations[J]. Radiat Prot

Dosimetry, 2012 ,150(2):168-

179.

[2] sk, ARBEHMR, R4y, 5. CTA
YW RN B Rk B e L A S
DSAST AT [1]. TV &mm 4
&, 2014, (9):1-4.

(31385 3K, 4 % &. FHCTAL A HCTA
%t iz B Bk 9B 4 w7 e st AR [T
o B CTAMRI 2., 2014, (9): 109-
112.

[4] Gervaise A, Osemont B, Lecocq
S, et al.
improvement using Adaptive

CT image quality

Iterative Dose Reduction with
wide—-volume acquisition on 320-
detector CT[J].EBur Radiol, 2012
,22(2):295-301.
AR, KRR, R L. 64HVCT
1 R A2 # AR A K RIRACTAK
FF e ESL[I]. P ECTAMRI &
&,2014, (9):116-118.
[6]Feuchtner GM, Jodocy D,
Klauser A,et al. Radiation

[5

—

dose reduction by using 100-
kV tube voltage in cardiac 64—
slice computed tomography: a
comparative study[J].EBur T
Radiol, 2010 ,75(1):e51-6.
[71Xia W, Wu JT, Yin XR, et al.CT
angiography of the neck:
value of contrast medium dose
reduction with low tube voltage
and high tube current in a 64—
detector row CT[J].Clin Radiol,
2014, 69 (4):e183-9.
[8] Yamada Y, Jinzaki M, Hosokawa T,
et al. Dose reduction in chest
CT: comparison of the adaptive
iterative dose reduction
3D, adaptive iterative dose
and filtered back

reconstruction

reduction,
projection
techniques [J].Eur J Radiol,
2012,81(12):4185-4195.
[9]Yoo RE, Park EA,
et al. Image
adaptive
reduction 3D of coronary CT
angiography of 640-slice CT:
comparison with filtered back-
projection[J].Int J Cardiovasc
imaging, 2013,29(3): 669-676.
[10]Lee S, Yoon SW, Yoo SM, et
al.Comparison of image quality
and radiation dose between
tube
current modulation and fixed
tube current technique in CT
of abdomen and pelvis[J]. Acta
Radiol, 2011,52(10):1101-1106.

Lee W,
quality of

iterative dose

combined automatic



[11]Van der Molen AJ,

Joemai RM,
Geleijns J.Performance of
longitudinal and volumetric
tube current modulation in
a 64-slice CT with different
choices of acquisition and
reconstruction parameters([J].

Phys Med, 2012 ,28(4):319-326

[12] L&, F8], M, F. CTHE

[13]Lee HC,

123G F e A B e KFe 2 22 [T].
TR A A, 2011,27(6), 953
958.

Chang JG, Yen HW,

et al. lIonic contrast media

[14]Shin DH, Choi DI,

CHINESE JOURNAL OF CT AND MRI, NOV.2015, Vol.13, No.11 Total No.73

induced more apoptosis in
diabetic kidney than nonionic
contrast media[J].J Nephrol,
2011 ,24(3): 376-380.

Youn TJ, et
al. Comparison of contrast—
induced nephrotoxicity of
iodixanol and iopromide
with
insufficiency undergoing
angiography.
Burolntervention[]]

in patients renal
coronary

American Journal of
Cardiology, 2011,108(2):189-

194.

[15]Ramgren B, Bj?rkman-Burtscher

IM, Holt?s S, et al.CT
angiography of intracranial
arterial vessels: impact of

tube voltage and contrast
media concentration on image
quality[J].Acta Radiol,

2012,1;53(8):929-934.

(Aot 2 RF)

(445 8 #9] 2015-09-28

(4% 20 W)

(3]

Setzer M,Herminghaus S,
Marquardt G,
accuracy of 1H MR- Spectroscopy
image-guided
stereotatic biopsy[J]. Acta
Neurochir, 2007, 149 (4) : 379-386

Law M, DE,Cha

S.Spectroscopic magnetic

et al. Diagnostic

versus

Meltzer
resonance imaging of a
tumefactive demyelinating
lesion[J].Neuro-
radiology, 2002, 44 (12): 986-989.

ZONARI P,Baraldi P, Crisi
G.Multimodal MRI, in the
characterization of glial
the
single-voxel MR

neoplasms; combined
role of
resonance spectroscopy,
imaging and echo-
planar perfusion imaging[J].
Neuroradiology, 2007, 49 (10);

795-803.

ZHANG K,LI CH,Liu Y.Evaluation

of invasiveness of astrocytoma

diffusion

using 1H- Magnetic resonance
spectroscopy; correlation
with expresson of matrix
metalloproteinase-2[J]. Neuro-
radiology. 2007,49 (11):913-919.

Lehnhard FG,Bock C, Rohn G;et
al, Metabolic,differences
between primary and recurrent

human brain tumors; a 1H NMR

(8]

(9]

[10]Negendank WG,

Spectroscopic investigation[J].
NMR Biomed, 2005, 18 (6) : 371-382.

Murphy PS, Rowland IJ, Viviers
L, Brada M, Leach MO, Dzik-
Jurasz AS.Could assessment
of glioma methylene lipid
in vivo (1)H-MRS
be of clinical

resonance by
value Br J

Radiol. 2003 Jul;76(907):459~
63.
Sahin N, Melhem ER, Wang S,

Krejza J, Poptani H, Chawla S,
Verma G.Advanced MR
techniques

imaging
in the evaluation
of nonenhancing gliomas:
perfusion-weighted imaging
compared with proton magnetic
resonance spectroscopy and
tumor grade. Neuroradiol J. 2013
Oct; 26 (5):531-41. Epub 2013 Nov
7.

Sauter R, Brown
TR,et, al.

resonance

Proton Magnetic
spectroscopy in
patients with glial tumors:
a multicenter study([J]. J
Neurosurg, 1996, 84 (3):449-458.

[11]Candiota AP, Majés C, Julia-

Sapé M, Caba?as M, Acebes JJ,
Moreno-Torres A, Griffiths IR,
Arus C.

of astrocytic

Non-invasive grading
tumours from
the relative contents of myo-
inositol and glycine measured

by in vivo MRS.JBR-BTR[J]. 2011

Nov-Dec; 94 (6) : 319-29.

[12]1Quon H, Brunet B, Alexander
A, Murtha A, Abdulkarim B,
Fulton D, Smerdely M, Johnson
M, Urtasun R, Patel S, Ghosh
S, Roa W. Changes in serial
magnetic resonance spectroscopy
predict outcome in high-

grade glioma during and after
postoperative radiotherapy.
Anticancer Res[J]. 2011
Oct; 31(10): 3559-65.

[13] Fp 3, 30 %, 24k, . &R

F B R IR OK RN Y G 5B
Py A [I]. FECTAMRI 4
&,2004,2(4): 50-53.

[14]Croteau D, Searpace L, Hearshen

D, et al.
magnetic resonance spectroscopy
image—-guided
semiquantitative and

Correlation between

imaging and
biopsies:
qualitative histopathological
with
untreated gliomalJ].
Neurosurgery, 2001, 49(4):823-
829.

analyses of patients

[14] £3%, 3R F X AR, 5. HEIREA

TR TR P g 8 JB) AR 16 R
B R T). & B E 5 AR
Z2%,2006,12(1): 11-15.

(Rt #: 12R)

[icAs 8 91 2015-10-08

+ 25



