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Effects of Low-concentration Contrast
Agent on Radiation Dose and Incidence
Rate of Contrast-induced Nephropathy in
Patients with Head and Neck CTA*

CAl Min-hua’, CUl Mao-mao, YE Jun-jie.
Wuhan Third Hospital, Wuhan 430000, Hubei Province, China

ABSTRACT

Objective To analyze the effects of low-concentration contrast agent on radiation dose and incidence
rate of contrast-induced nephropathy (CIN) in patients with head and neck CT angiography (CTA).
Methods 68 patients who underwent head and neck CTA examination in the hospital from January
2022 to December 2022 were randomly divided into low-concentration group (34 cases) and high-
concentration group (34 cases). The contrast agent was 320mgl/mL and tube voltage was 100kVp in
low-concentration group, and the contrast agent was 350mgl/mL and tube voltage was120kVp in high-
concentration group. The differences in image subjective score and objective image quality [CT value,
signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR) at each part] were compared between
the two groups, and the radiation dose [CT volume dose index (CTDIvol), dose length product (DLP),
effective dose (ED)] and the incidence rates of CIN and other adverse reactions were recorded in the
two groups. SNR and CNR of overweight and obese people were evaluated in both groups. Results There
was no statistical significant difference in the image subjective score between the two groups (P>0.05),
and the two radiologists had good consistency in the judgment of the two groups of images (P<0.05).
The CT values, SNR values and CNR values of ascending aorta, common carotid artery and middle
cerebral artery in low-concentration group were higher than those in high-concentration group (P<0.05)
while the CTDIvol, DLP and ED were lower than those in high-concentration group (P<0.05). There were
no statistical differences in the adverse reactions and SNR and CNR of overweight and obese people
between the two groups (P>0.05). Conclusion 320mgl/mL iodine contrast agent and 100kVp tube
voltage combined with three-dimensional adaptive iterative dose reduction algorithm reconstruction
can achieve the double advantages of high image quality and low radiation dose, and it is also beneficial
to reducing the risk of CIN, but it may not be suitable for overweight and obese subjects.

Keywords: CTA; Head and Neck; Contrast Agent; Low-concentration; Image Quality; Radiation Dose;
Contrast-induced Nephropathy
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285 n CTDIvol(mGy) DLP(mGy-cm) ED(mSv)
RIREAR 34 8.79£1.78 231.27+27.39 0.98£0.20
BREH 34 11.24+2.13 289.40+31.55 1.23+0.24
t 5.146 8.113 4.666
P <0.001 <0.001 <0.001
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SNR 29.37+5.90 24.891+4.78 3.440 0.001
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REZERTHEREBRERGHRE, ZLTBCTARKSHATA

FI&PRI2 o
BAMKRES. BERRREN, M8, ARVESHAEAEARE
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0.00%, BIET S REARI5.88%, X5 {RMREENT b F3 MR
BHE, FENFE R FIRGEEREEE",
SEXEtiRE"?, BEWEEALRETNRA, KBS
EERMEEIE TSR ERERNRE, REBEAMATE
AESBFENSHRE, SHRT, AAREREMARSNE
SNR. CNRAEEZES, B R REHEBERERENSNR,
CNREEREASIENEEFR TR, BRREREMAESY
08320mgl/m LB b 71 K2 100KV/E B FE SLERERCTAS H O Bl 08
B, R, taREEE™, KIFEBCTARKEGRESBMIEM
B AARGERESBRNREROHRERE, *BIETE
30, EREN AR A S REELANCTAIR A RETEARE
[IEREAEE, REEEANEAE. SHLDERARNICIE,

54 -
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bt RRELA (n=13) BREH(n=11) t P
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SNR 25.78+3.56 24.13+3.24 1.178  0.251
CNR 20.69+3.56 20.88+3.38 0.133  0.895
MBS ThRK

SNR 36.25+5.44 36.89+4.98 0.298  0.768
CNR 33.4246.75 32.05%5.25 0.547  0.590
KRRk

SNR 24.48+3.63 24.99%3.05 0.368  0.716
CNR 18.2442.97 17.56+3.04 0.553  0.586

LR LR, {EARERAXT LT (320mgl/mL) KA & B E(100kV)
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