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Application of ultra-low dose and flow-rate contrast injection protocol in head and neck CT

angiography
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Abstract: Objective To explore the advantages of dual-layer spectral detector CT using ultra-low dose and flow-rate contrast
injection protocol in head and neck CT angiography (CTA) for patients with low tolerance to contrast agent. Methods Forty
patients with low tolerance to contrast agent were enrolled in observation group. The contrast agent of 20 mL and flow rate of
2 mL/s were used in observation group, and the obtained images were reconstructed by 40 keV monoenergetic spectrum.
Meanwhile, 40 general patients in the same period were enrolled in control group. The dosage of contrast agent in control
group was 50 mL, and the flow rate was 5 mL/s. The weights of patients in both groups were below 70 kg. The subjective
image score, CT value, signal-noise ratio (SNR), contrast to noise ratio (CNR) and radiation dose were compared between
two groups. Results There was no statistical difference in the subjective image scores of arterial imaging between two
groups (P>0.05). At the level of aortic arch, the CT value, SNR and CNR of observation group were significantly higher than
those of control group (P<0.05). In bilateral common carotid artery bifurcation and M1 segment of bilateral middle cerebral
artery, no significant difference was found in CT value between two groups (P>0.05), but SNR and CNR of observation
group were significantly higher than those of control group (£<0.05). The differences in volume CT dose index, dose length
product, and effective radiation dose between observation group and control group were trivial (P>0.05). Conclusion The
application of dual-layer spectral detector CT using ultra-low dose and flow-rate contrast injection protocol in head and neck
CTA for patients with low tolerance can meet the diagnostic needs, reduce the risk of adverse reactions such as contrast
nephropathy and contrast extravasation, and do not increase radiation dose.
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20 mL, i % 2 mL/s; 38 Sk #0055 CTA K H 34 40 fi)
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VR , 350 mgl/mL) , W€ 4H 7 4 X} e 7] 20 mL, i %
2 mL/s, ZRJ5 FH 20 mL A= B ER 7K wkal] 5 %5 BB 20 1 5 Xk
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2.1 WAFIIFEMIED ELE

W% 2 2y ik S 52 32 WP (% T X A, P4 L
22 R IG A X (P>0.05) 5 WLELH #0035 i ko3 L
FIFR PR T XA, A Z R A%t ¥ E X
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=1 FEEGREIES )
Table 1 Comparison of subjective image scores between two

groups (scores)

HBAT WL
Bk 5 4y 9(9,10)
SR ER KT LR AR B PES>  3.20+0.67 3.95+0.68 -4.917 <0.001

XHZH ZifE PfH
10(9,10) 1.972  0.249

1 WE4E, A 20 mL SHEEF, 2 mL/s iR

Figure 1 Observation group adopting a protocol of 20 mL contrast

agent and 2 mL/s flow rate
P 1a &1 1b 4351 A Sk SRR 1A VR IEVFIMIP P, T3k (S0 K
IR R TE T AR RSWRIE , P53 555 & 1 BRIk 43 AL CT i
HUEE]

2.2 MARMIBRITENER

E E Bk 5 KF, Mg 4 E & CT A . SNR FiI
CNR 4t 2 555 T XF B 2H (P<0.05) 5 78 XU 55 i 50 ik
A3 Kb T U A o v 3 ik M1, WL 4 1145 SNR Al
CNR ¥ I 2 55 T % R ZH (P<0.05) , {H CT {4 48 25 5+

2 xtBB4A, SR 50 mL XFEEF, 5 mL/s R E
Figure 2 Control group adopting a protocol of 50 mL contrast

agent and 5 mL/s flow rate
(&1 2a , [5] 2b 4351 L S0HR 1145 VR AT MIP 18], F 8k e KA
SIS RIE I IR ENS AR E53 5 535 ¥ 2¢ R SUE Sk s> AL CT{H
plR=E]

TG X (P>0.05) . EIMR4 AL CT {H .SNR I
CNR LA L3R 2 & 1 FllE 2¢.
23 WHBREERHAFIELERILE

WLELZH A% MR 2H 7] CTDIvol . DLP F1 ED 45 2%
SH TG E XL (P>0.05), W3R 3,

SLHH CTAFE N BRI | o R 1l 38 % 7
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R4 fig L 15R IR B9 CNR, (B BERRAR T 2.5 1%,
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71> 50% (%6 B FH 2 5 00 B 452 g A [ 4 A B
A 1R U B X ) L 15 5o {R 20 ik CTA A6 (1% %6 L 351 11
TR IS T 18 mL A2 mL/s, [ IE 43 1535 5
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Table 2 Comparison of objective indicators evaluation between two groups (Mean+SD)

HhAL e WA X HRZH i P{H
Fahfk CT{H/HU 484.90+124.83 393.60+61.84 4.145  0.000
SNR 115.56+69.22 70.46+32.19 3736 0.000
CNR 99.93+64.89 56.96+29.18 3.819  0.000
eSSy AL CT{H/HU 447.85+125.18 435.28+66.83 0.560  0.577
SNR 108.22+67.36 77.75+35.55 2556 0.013
CNR 90.96+58.68 66.56=31.11 2323 0.024
F Sy AR CT{H/HU 456.48+120.80 438.93+69.23 0.797  0.428
SNR 109.05+65.81 78.58+35.83 2571 0.013
CNR 92.72+58.79 67.18+31.81 2416 0.019
AR A rh 3 ik M1 B CT{H/HU 420.00+116.95 406.03+67.38 0.655  0.515
SNR 100.0760.02 71.23+30.77 2705  0.009
CNR 83.73+53.24 59.96+26.00 2536 0.014
AR kM1 B CT{&/HU 433.45+118.73 409.18+69.67 1115 0.269
SNR 101.83+56.94 72.92+33.19 2774 0.007
CNR 86.45+50.54 61.17+29.13 2741 0.008
BN k53 SR 2L 2 L CT B 52 (7S5 ) /HU 5.28+2.43 6.68+3.05 2271 0.026

*3 MABRHFEHLR G

Table 3 Comparison of radiation dose between two groups

(Mean=SD)
2H 51 %  CTDIvol/mGy  DLP/mGy:cm  ED/mSv
pUkSii| 40 25.82+3.30 1134.95+127.70  6.13+0.69
XJ R 40 25.24+3.03 1129.84+119.83  6.10+0.65
i 0.415 0.854 0.854
P{E -0.819 -0.185 -0.185

A Pl R R R B AR R A IR kT B R ) B
JE ENEE DL HRAE .

AHFFEIELE RN FH T 20 mL AR X 7
2 mL/s (AR IRE ST 8, AHALH F 50 mL A1 5 mL/s X
U 55 %, % R R AR R % T 60% , X4
R HL A ARG Y R 6 FELRT RO EE R A8 KU , T ELZS &
40 keV LB H # , 7F CT {E Al SNR .CNR F13 ik i 5%
VAT SV bR L, WS ZHAS 3] 1 45 W) 28 i T R
2 0 UG T S A 245 2R 5 (L7 200 R i ik oxot L 71 5% B3 3T
A1 R B TR A (P<0.05) . AH IR A RE
BLA%  SUZ BRI 2861 CT /Y 40 keV BARES F L, vl ffi
(RRE EIG AT LAY kS8, JEHR RN 3, P20 T
A5 R A, A A A 384 58 Sl ik ot A8 5 A 1) [ o)
TSR T RRIKER R LA CT . AT HoAth
AETE CT , SUZ M 26 CT 36T [w) | [R198 L 7] i) " %
P R AR, ST B AR B35 355 P 3K B s [ 2 ]

(Y58 A VC T , AT I SR DGR 75 410 il 5 A R 35 T A5 A
AR R B IR RE G MG A b il e s, 58
FIFEAER SNR FIXS L CNRMM

FWFFE > RSk S0 CTA X HLR A I (L Asf a] 5
BB AR R IEADE, HOR R TR AR
P 228 REEE D0 W= i By s I kS M SR N (K EF A RO |
WA (B VA B AR B W E B 4 . E ol
29 B RISl kR AR 343, 43 B T R Dy S8 2 A
BRI RN, XF FU AR M (B AT, X6 b 7l
HE RS REAM R ETEES,

TEZWPEAN h, E 3K = 7K P W5 2H 44 I 5 %
(B35 BH 3 i X R, (L U4 351 55, 3 fok 43 S Ak K
IR Bk M1 BOK SR CT (H 22 531 A G it
B L(P>0.05) , 3B JE DR R WL E2 A LU R 2
SIS A E BK S KT v AR R AR XT3 e v
J& .40 keV HLRE K )5 (1 CT A T B 8 i % 1]
4 AR R T U B K B A T S K 6 LR B R
W, BIAd 28 40 keV HLEEZL AR TH S 9 CT B 2
DA 2o %oF R 2w R 0T LE R CT A

SN CT 4R SR i A DR 28 A i e AT LT
MR B RPN IR o 1P A F A 1A i
HAR(ATCM) % . BUZFRMIES CT /Y ATCM I 7 U2
HRAEFH R L RS X el Bt s
FL Y7 A B o L, AR IR AT PR A ER 3 R AR % A
BRI LR 120 KV A LI 30 mA, HEBR T EN
TGRS AR B S U B LIRS ATCM P AR s 27
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RIPLSE T ME—A% 1 ATCM , 1 1717 5 Wi 4 5 7)ot 5 ()
SR RST e T K, DA B 42 52 i DLP A
(CT DIvolxL) . HEiTahi B, AL CT i 545
B T SRR AR S e A R S R i e A 2
SIF G L (P>0.05)

AR FEAFAE—E W R BRI - (1) e ek i ik — 29
REEAS, DhARAT 3 HAR SR ge v H 48 5 (2) Rk
70 kg LR BE M BERMES o0 0T, i 5 4518 7 RE
FEFEAN 22 , J5 S0k AR 40 A5 5 BMI E BT iR X B 7
TR R S R AR [ AR (3) AR AL
PR T AR A AELL (40 ke V) IG5 F BL IR 1L
AR B HAL IR BE BRI I2 Wi ARk , J5 22 ] VEAS )
RBZR A1 L3 ; (4) AR RBHE DSA Z5 R AXT

ZE LR SR AT FER T AL 45 5 40 keV
PARE S YEAT Sk B CTA, 1] L3R5 Al 48 55 % W
Xof B 70 351 2 1 i 4 RS, R SR A T SRS e Ok OR L )
W BE R (EZ B AR R AR T B S AR R
{14 B JUE 70 FH RDGT B R A5 B Ik B US| 45 76 %
LU R 32 B 8 T R H
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