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Application of 320-Slice CT “Double-Low” Technique in Head and Neck CTA
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Abstract: Objective To investigate the application of head-and-neck CT angiography using a low tube voltage and low
concentrations of contrast agent compared with normal dose and high concentration of contrast agent with 320-row volume
CT. Methods Sixty adult patients were collected underwent the head and neck CT angiography. The patients were randomly
assigned to group A (120 kV, 370 mgl/mL), B (100 kV, 370 mgl/mL), and C (80 kV, 300 mgl/mL). All three groups adopted
automatic tube current regulation technology and iterative reconstruction algorithm. Then the image quality, radiation dose and
iodine intake were compared among the three groups. Results The degree of enhancement in group C was higher than group A
and B with significant difference; The image noise in group C was higher than A and B with significant difference; The difference of
background noise, SNR and CNR among the three groups was not statistically significan; The difference of the score evaluated from
the images was not statistically significant between subjective and objective method in all the three groups. Conclusion Through
technical optimization and reasonable parameter selection, 320-slice volume CT using "double low" technology can be
applied to the head and neck CTA examination without affecting the image quality, and effectively reduce the radiation dose.
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HTBEMEWCEE I 2015 4 6 A % 2016 4F 3 A 16 R K# M
RS —BEBEIS IR EHCKL AR CTA AYRAT R 60 Bl bk
30 i, 2ok 30 1], AFHE 28~85 4, RIS (60.59+13.10) %,
H 60 Hl IR F BRI g A AL B, C =T RIARIA
WZE, S BIHR 20, 21, 196, AW MA, EHIE
120 kV, XFLEFE4ER. (370 mgl/mL ) ; B 4R RUELL, 4
HLJE 100kV, SFEEFIOR4ER, (370 mglmL ) C 4y “XUE” 4,
EHE 80 kV, XFLHLAIMLLL & (Topamiro, 300 mgl/mL ), =
IRBIBAGERIXT L, WL 1. HERRbRE « AT 8
ARR B, ILEREDE (<18%), WFMNaL, &
A EOHT S DRE RS . AR RS . ERE AR
BECHA R BERC A AT I HA ™ PG . A R e

HIFE A R B S

FIA, B, CZABmBIARTA (X £5)
7 B A% B2 Ccu
Jo F (1) 20 21 19
PR (5 /%) 11/9 13/8 6/13
¥ (F) 5550 £12.66 62.00=11.51 60.63 +15.05
4 & (cm) 165.67+5.75 161.38+6.64 158.55=8.12
HRE (kg) 63.00+£9.98  55.17+6.69  60.89+12.93
BMI (kg/m®) 23.96+2.68 21.18%233  24.07+3.95

12435 H (mm) 328.08+30.70 321.64=41.78 328.89+23.23
1.2 WE5FH*E

K 7R 2 Aquilion320 HE /640 /2 75 B CT 1 # 1%,
Vitrea TAEU . PACS (#RIGAF] ), WREmREH S (HA
Nemoto ), BHEBUMEML, FFEIFm, MRk, 3
G E kS 2L TER (W EhkS L =03
KR ¥ B KIS Bl Jok 322535 ), Afi FH XGRS v sV S v 2
BEEEBKIILA 5 mL/s B3 30 S AS [ i B A 4 g 1 A8 2 vt
EL 7 40~50 mL, FfLAAH R A o S P G Az B4R 7K 40 mL.
MRIEAEAETEEL (Body Mass Index, BMI ), X7
AFE, Wk 2 .

A2 REVRE F 83 A A 8 & a4k A

RE K H (kg/m®) A A E (mL)  EHEE (mL/s)
<185 40 5.0
18.5~25 45 5.0
>25 50 5.0

E: A, B, CZAHRMNAHETRLARAHNEAR, RELE
100~500 mA, J& B Sure startxF Wb 7] =32 AR B X AR, fik
K EZREEZNIRSE KT, HBSLMRRCTIAE220 HU A S kL
1A, “k & 354k (Noise Index, NI) 410, ¥2FE0.905, F A
ZRHE0.5%64 mm, BJF/8$E0.5/0.5 mm, $EE512x512,
1.3 BBER

FH 58 LS 18 57 40 5 70 8 K R s 5 AE 2 A B
Vitrea T /E 3, 4R F B 38 B % 18 57 2 0 % ( Adaptive

Iterative Dose Reduction, AIDR ) BytE#E, HEZE 0.5 mm,
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A 0.3 mm, FEKE FC43, NI ST R
SR A BRI T2 LA ( Volume Representation, VR ),
RREERR (Maximum Intensity Projection, MIP ), Z£-F
4 ( Multiple Planar Reconstruction, MPR ) %,
1.4 BRRETMN

BN G . @ 1% E 5 5% (Signal Intensity,
SI) ML - 7E3)Z A7 g5 R L4 0 & 2 3k = &6
UM ST BN Ik . XU PR Bl Jik B SR i sl ik Ay i 48 CT
fH, S 5 OF-{H, ROLR AT REBESFECLE, I &)
R RS @ W Sl . ERE R A
) S 28 SN CE ROL, i CT fHAYFRME2 ( Standard
Deviation, SD) R E{ZEF, ROIEALA 0.5 cm® 5 B) ¥
s¢ SR - R FHERTIL (LR Z I mEo), %
FEBHYS), AR SRR E EHERTILAY CT (B4R M
R, WSRO, ROTEALY 0.2 om’ ;
@ {ZM: 1Y, ( Signal-to-Noise Ratio, SNR) & IfiL %5 % W8 {8 5
T Y L (E, BP : SNR = P4 SI/ 15 el . Xt
HeMERT HE ( Contrast-to-Noise Ratio, CNR ) Je IfiL 4 5 Jdi{E Al
B 25 55 S I LLE, BI:CNR = (°F
BAE SI - #55 S1) / F FMes

FAIFM S . © EURIT5r : EEH A VR, MIP,
MPR EUE HH 2 24 G5 AR BHS W 22 e 43 bR i 43 31
W1, BOPSSELEAHNI H FIT 4R, TP NA R EE
EUGHEMAR TR ; @ FWIFAFRUE « PE bR R AR R
WIS AR AR P, IS A Sk 56 T3k 30
CTA FURBTR AP ArEdl 2, AP RIL 4 436375 : 4
S REEETEAER A, TSR DV, e EinRE
Wik 5 3 A MR R AP, A —Lfhiy, A2 12E
BOR 2 RGBT RRAE, P Z, ThIRAEHEITIZIT ;
Lo B Rz, g, MELLEATIERIZHT,
1.5 EHFERBBNERNTM

ek 320 HiF CT ML A 2 A4 i s s A Fl ) X 0 2
BUE, ZBFEAEF CT FlEHE%5 (CT Dose Index Volume,
CTDIvol, . {ii mGy) H15| & K J¥ 7 ! (Dose Length
Product, DLP, Hifii mGy - cm ), ITHE ARG & ( Effective
Dose, ED, H#.{ii mSv), BRI DLPxk, Hr k N REL,
% EbR R B 2 B2 T CT Wi ifEdsm ¥, sk
i CTA 3 i k 19 B fH 4 0.0023 mSv - mGy™' - cm™,
CTDIvol #A PFHH 14 AL Fl, ] CTDIvol I AT K
(L) HHEFEKER (DLP), HAVE CT K 14 ik
e, WREERFEERERREOEEEX LR, HRE T
XoF Lb 3R B A3 R A
1.6 GitZE a0

B4 Gi M ¥R SPSS19.0 (IBM, USA) k{52
Jit, THEBORIIE £ brfE2 (X +s) FoR. MHREER
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752243 #1 ( One-Way ANOVA ) [#5 = 205551 22 [ FE A TR |
HRRIMAE CT (. HRMES . &, CNR. SNR KH 47
EEMNZESE, e T 2R, FZEFHEH S-N-K
B0, 72255 Tamhane' s T2 3047 5 4K =4 9%
5 1e) PRV 5 B 1) W PR i 22 S b, SR AE S BB R
s KIS KUME «=0.05, P<0.05 B\ NEH BB
B WA BRI MG R 14— 20k, 1 Kappa (T
fir, Kappa fH <0.4, FR—8hE2E, 0.4~0.75 A —E BT,
KTF 0.75 F—EtEl

2 B
2.1 LbEA, B, CZABBINERER
60 Bl B FREHL BN =4, =4URBITEFR . B,
BMI, i PIEZ Em thE, TLEE 3,
A3A. B, CZampBlARFTHG LR (X £5)

Y] AZL(=20) BZ(M=21) C4A@®=19 F P

F¥(F) 5550+12.66 62.00+11.51 60.63+1505 0.56 0.57
4% (cm) 16567575 16138+6.64 158.55+8.12 236 0.11
#E (kg) 63.00+998 5517+6.69 60.89+12.93 291 0.65
BMi(kght) 23.96+2.68 21.18+233 2 407%395 428 <005
s RE

328.08 +£30.70 321.64+41.78 328.89+2323 0.25 0.78
(mm)

E: ak TFCHAEBAZE ZFALRTFEL (P<0.05) .
P 3 v, 4R pIfErES] . . KE. SE ik

HEKE LMZERRITFES, MAERINZES A5
PR X (P<0.05),
2.2 BBRENENIEN ST

A. B, C =4EBENIKS . S, SN Bk,
Kbl kDU B SR ML CT (. T9 e . s s B
koK F SNR, CNR 4558, 3% 4,

& 4TI, AL B, C =443 CT {6 )75
S 2 RA SRR L, C AP ESIKS SRS
WM IKIGS CT L A 41, HESAZRITFEY ; K
i sk CT (K5 =M /e C R AL, BA R HER
BEIHEN, 5 AHS BAHMER LG5 L. W
LT DLAE R R AR 2 80 KV, Sk AR M4 4% B CT sk &
TR AR . AL B, C =I5 L4 BI Y
SNR. CNR ZRICH B G2 L,

2.3 BBRRENEMITMER

T 4 2 0T S WETE 43 1 Kappa — BOHERG 56 58 143 B 5 5
4 Kappa fH = 0.76 > 0.75, F/RPIA BB —bELT

A. B, C =HERJG AP K FUG AR I R S
I3HE, WS,

RS ZHBAB R E 0 ENFES M (X £5)

5B A% B#1 C4 r P

VR 4.00+0.71 3.70£0.57 4.10+0.42 1.36 0.51
MIP 420+027 3.9+042 4.00+0.50 1.40 0.50
MPR 4.10+0.55 3.8+0.84 3.6=0.82 146 0.48

B R TE 4.20+0.57 400035 3.90%0.65 1.27 0.53

M2 5L, £IiFath, =HARBREITF 7 3
SrUL L, HEEEH RN, BARSTITAER AH > B
H> CH, HE=HNARTEHITE LR T B85S
S, BRI = ) P BT A e R G R IZ T Bk (&1 1),
2.4 EaFEtk

3 6 FIA, =HZHrHHTEsEdR, A CTDIvol,
DLP & ED ¥ WP 5%, Cc 4l (80kV) ¥ CTDIvol,
DLP J A5 & ED Y% A, B 4k, Hh C 4% A 44y
DMK 2 45% . 48%. 48%, A ZH K B 2 6] 48 5 7 5 {f FC
mEMER

%4A. B, CEZmBIPTLFIIRE EIRAROMILER (X £5)

Pt A% (120 kV) BZ8 (100 kV) CZ (80 kV) F P

SI (HU)

EX ) %! 381.50+71.21 441.95+82.41 524.79 + 123.98" 5.91 <0.05
R F IR 457.58  135.64 593.05+137.51 721.87 + 197.80° 6.72 <0.05
N Fh Ak 430.58 + 154.62 559.40 = 152.76 692.63 +200.65° 6.06 <0.05
K 3h Bk 354.00 = 128.71 435.57+115.90 552.65+114.06 8.62 <0.05
HRxRF 12.46 £ 4.81 12.16 £4.56 18.89 +3.89" 13.23 <0.05
LR 79.25 +15.77 77.50 = 19.60 82.89 +16.44 0.457 0.64
SNR

] R F AR 33.11+8.84 46.90 £ 15.65 41.82+14.13 1.87 0.17
N 3 Ak 31.19+13.22 4424 +16.54 40.01 = 14.03 1.48 0.24
K P 3 Bk 25.57+6.9 35.50 = 15.00 30.91£7.34 1.55 0.23
CNR

ETBE) 13 26.34+9.18 40.77 £ 14.15 37.10+13.64 231 0.11
N 3Bk 24.42 £13.11 38.11+15.14 35.29+13.04 1.85 0.17
X o 3 Bk 18.79 = 11.58 29.37 +13.04 26.62 = 11.06 1.87 0.17

Z: aR TFCABAMZ A2 F AT FEL (P<05) , bATFCALA, BAZ A £FARTFEL (P<05) .
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Bl EFYBFAAR
EeoadEAm (120kV) BiE, 565 FHE%, BMI25.6 kg/m’;
bAKE B EL (100kV ) B, 645 4tk B, BMI24.7 kg/m’;
ch “BAK” 41 (80kV) B, 765 kit B4, BMI26.4kg/m’,

6 ZBRHAN B (X £5)

4
Sk Al’i[/()lzo BZL(100kV) CZ(B0kV) F P
CTIDIvOL  s75. 103 414=132 315048 1494 000
(mGy)
DLP(m 0 68+5508 14518 +37.95 10974+ 1943 19.88 0.00
Gy-cm)
ED(mSv) 048002  033£009 0254004 19.88 000

E: akTCHUE5A. BAXMWEFALTFEL (P
<0.05) .
2.5 #MIBANERNER

WRAEBE AR REREE, EHAAFEMERIHE, AL B
ZH X R R BE 370 mgl/mL, C 210U 300 mgl/mL., 7E
ARAEIRBUEE D, CHMWBEA R A, B AR
19%, Wk 7.
KT Z BB

RE R o HENTF (2)
* 7
(kg/m?) TRARE ML) — 5~ 3n o
<18.5 40 14.8 14.8 12.0
18.5~25 45 16.7 16.7 13.5
>25 50 18.5 18.5 15.0
3 itie

e CT I BOARTE R IR LTz, Ha ok e
8 T 7R B RO AR AN RS 2 BIOGTE . h X
AR EETHEAN T = KizZU2 AlA X S R g 58 dE
(49-F-J7 BIE FE R, B U SRREAR § 7R R AR 550 2 Dy T
FARHY, b TR RS R, 3 Y AR
FL e B A 45 5 RE, RERS T Ar sl X 2, st
A5 M1 CT {H, 58 B2 200 %% BT L By, IXRE
AT AT B AR R SRR . A IR Te R I P,
$EREHY CT (EDOH L J— Rk . 2N CT AR5 A PR
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FAMZ, AR, AR, BRI
FA, FATH AT X Al Ry T4 A S B B AR 1
PRSI AR SR it i etk

AWFFERI ATCM, FF3E 0 NIy 10, Sk#pEs 2 22,
BREEHIARYY, ATCM RIGEMGIREEERFL, E%Em
(ot 7 G A H R TR AR 2 s e, A B
WBZH Z 7 LR sh A R, AR AR
AT LT A B A TS R R T SRR R i 1, MR
FPRE G A IR BT LB SR A R R
fa] i PEBE, Namasivayam 25 7 97 B 7% 503 CT $3 3 1
FEEEECH 10 B4 S B 33%.

ARG R T H 2038 il 4, e Rl X
R, R T ABEMIR TR, DUAR B AR R B R A
e R R AR 22 5 554 O T B 2 i s E R T i
ZH S5 B i B ik & R R REAR G M f e 2 )
B, 1% ROLJHAE F 3k = K-, X4 ROL N CT {HIAF 3 {4
A Sl s, R T AR E AR R P i A
()i A BE 5 0k B AR P o R R A R I oG, Herpt
(1R AR RS T LA R A S R K, 3 AR R A LY
TR BE R, X PR R A i, R AL R R A
JO7 B U, S A SO 8, AR R R
4 5 mL/s.

AWFFE 38 17 AIDR Sk T, % F R LG ) FBP
AR, BIVERE, BURMFEBIGR, Wik T RIERG
T E BRI H R ) R 28 3 A . iR AR
B S AR, g A R A T AR A B, AT DA
A SR O AR AR ) Pt il e e L AR
PR A AR B R, A E @A T
FBP 5 W i, @l pRA s dt o h i e s, RATThg
HAGF B

AR R B N, S R REIT, £ B
MAEAY CT A% A B R R, =4 ()45 Beaom
M4 CTHMZER A G E XL, 80 kv 4% 120 kv AH
A RAER MR . FIEREN, HTmEhEET
FPEOBAEAE (N XS s ol i) o' Fb A5 5 A A 73
W M LT OEEL, MR R EERE, o] i A
BRIKT . ERATBIE P ER, BR CHMBARE A,
B AN T 19% (HAAZ 1 B CT HA # WA &,
5 g hRss iy —5

ARG, o PG A PPA SR FH =5 43 2 00
PR T A ZE & B LI AL 2 2 G K R 5 ik 1A
ik BUTEM SRR CT (., PRI . 5,
SNR, CNR, A5 R BN, =415 5 R A Ll
PRIEWTER ; Z TN C A SRS A, B4,
AT VLR A L TR AR 2 80 KV, 15 SR At AH I 8 v
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W F RPN MR M T AR bR . AR T S ) BR
TR — XS CT (E W= F X E R, H ROL M%)
VIR E R ARIEZE R, 76 CT b, M R R KR 1Y
WokL . 480, TR, B LR RE Y, [Ggs
REEE R, FHE, BE. SRetE . BRI R
N, RS A R E AR Rt A S R 80 kV
EHEE, 6Ny 10 iR ERn, hTZaEd
TRV B 1, AS B JE 15 A R s K U, MR NT R
BHEE, TR, MRS RET,
IR A, T BRI R AR U, B
A P9 7 AR T Jiro e A6 2% 1) 5 0 g 148 L SRR L 52 0 . oI
DIIRAS R A9 ATCM AR 3258 F 1 1 4 1% ) sl /i
TR AR s 4 U, XSk CTA, FIRA LT
SERAL Y A 5 AR A U s X LAy B ), T —E
M T T RGO SRR, ARG, =4
EUE 075 5 R4 B s Ik SNR, CNR 125 3 T6H .45 12

FEARER SR B AR 2, AR S 2 AR H R
XF R BE A PSS o SRR T BOPEAN R R = 0 =R
HEATECES, ARWFFREE R BoR “BUE” C 4 CTDIvol, DLP
S ED =AEbRIES IR B 41 “HHL” A K.
TERFEUAEREURE T, CAMBBE AR A, B 4K
19%, BFFEFEMER T R 80 kV 45 Hi T 300 mgl/mL ¥k 3
49Xt bS] B Sl BT ) e SR A i, O FL AR
b B A BRI 2 505 428 T 7R BRI EHR BT 1 00 P A4 55 771
e, A SRS L, S R B

MoK, ARBSAAE— SRR, HEEAE AR, 4
FIREAFTE — oy 5 ASHIFZ 0 T e S S50 o A8 1 Pl 45 it
TP, RN Sk S AL LA AR I b A PR o A 4%
Bro ZE Bk, ARUFFGES AR LA BB EERE, 320
HEAR CT RAMRAE o (80 KV ) 45k ik B W LA REAE
ANFE A PG e (A R4 T R TSk 800 CTA K, Ak
i RFAIR A2 A B AZ (R G ) 2
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