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ABSTRACT

Objective To investigate the application value of spectral CT optimal single energy technique, Adaptive
Statistical Iterative Reconstruction-V (ASIR-V) reconstruction and virtual plain scan in head and neck
CT angiography (CTA) of cerebrovascular diseases (CVD). Methods 113 patients with CVD who received
head and neck CTA examination in the First Affiliated Hospital of Xinxiang Medical College from June
15, 2022 to August 20, 2022 were prospectively selected, and they were divided into conventional dose
group (49 cases), energy spectrum low-dose group (49 cases) and energy spectrum ultra-low-dose
group (15 cases) according to scanning method and the dosage of contrast agent. In the conventional
dose group, conventional scanning was performed, the contrast agent dosage was 0.9mL/kg, and
the injection rate was 5mL/s, in the energy spectrum low-dose group, the spectral CT optimal single
energy technique combined with 50% ASIR-V reconstruction was performed, the contrast agent dosage
was 0.6mL/kg, and the injection rate was 5mL/s. In the energy spectrum ultra-low-dose group, the
spectral CT optimal single energy technique, 50%ASIR-V reconstruction and virtual plain scan imaging
technology were used, the contrast agent dosage was 0.55mL/kg, and the injection rate was 5mL/s.
The image quality, mean arterial CT, contrast-to-noise ratio (CNR), signal-to-noise ratio (SNR), volume CT
dose index (CTDIvol), dose-length product (DLP), effective dose (ED), iodine intake and contrast agent
dosage of the three groups were compared. Results The aortic arch CT values, common carotid artery
CT values, internal carotid artery CT values, M1 segment CT values of middle cerebral artery, neck vessel
SNR, neck CNR, brain vessel SNR, and brain vessel CNR in the energy spectrum ultra-low-dose group
and energy spectrum low-dose group were all lower than those in the conventional dose group (P<0.05).
The aortic arch CT values, common carotid artery CT values and internal carotid artery CT values in the
energy spectrum ultra-low-dose group were lower than those in the energy spectrum low-dose group
(P<0.05). The image quality in the energy spectrum ultra-low-dose group and energy spectrum low-
dose group was better than that in the conventional dose group (P<0.05). CTDIvol, DLP, ED, contrast
agent dosage and iodine intake in the energy spectrum ultra-low-dose group and energy spectrum
low-dose group were all lower than those in the conventional dose group (P<0.05), and contrast agent
dosage and iodine intake in the energy spectrum ultra-low-dose group were lower than those in the
energy spectrum low-dose group (P<0.05). Conclusion The spectral CT optimal single energy technique
combined with ASIR-V and virtual plain scan technology can improve image quality, reduce radiation
dose and contrast agent dosage, and which has higher application value in head and neck CTA.
Keywords: Cerebrovascular Diseases; CT Angiography; Energy Spectrum CT; Virtual Plain Scan; Adaptive
Statistical Iterative Reconstruction-V Technique; Radiation Dose; Contrast Agent Dosage
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BMI23~28 kg/m’, F19(24.35+3.52)kg/m’; HmH%: Eihn
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25cmX25cm, BES.0mm, FifERkE E TS ME D R (K
370mgl/mL), FrEEEERBHEHE, MAHELI0HU, BEE
ERBRNBEWhE. EHFEHL: REABMCTALHE, B8
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mL, XLEFIAERFSITFINR2E,

1.4 BERERE TN AFMZI0FEULCTEIMNBE ENESG
BREHTIFEN: 19, NEREBHOEFFRILEDS, W7
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&1 =4CT{E. BN. SNR. CNRER

A3 5% BN Fohfx=CTE MERRKCTIE MAHBXCTIE

EMHEA 49 28.42%2.35 562.351+54.53 591.33%+68.69 582.65%70.00

BERMLTIEA 49 28.35+2.11 476.47156.69° 494.401+65.90° 492.32+68.73°

BEIEBETIEA 15 28.21%2.03 433.52+£49.66®  454.49+53.52%  450.13+£53.57%

F& 0.053 45.900 37.885 32.771

P& 0.948 0.000 0.000 0.000

A3 i REIHREIRKMIERCTE IMEBMESNR FMERMECNR BRI E SNR XERIMECNR
EMFEA 49 509.61+48.81 62.30%+5.06 57.60%£6.99 55.831+4.13 51.961+4.04

BEBEFIEA 49 419.401+53.07° 55.88+4.89° 48.811+6.82° 49.141+4.83° 45.12+4.83°
BEiEBENIEA 15 390.84+49.49° 54.4914.88° 45.26+5.79° 46.521+6.58° 42.31+6.19°
F& 52.314 26.079 29.576 33.705 37.224

P& 0.000 0.000 0.000 0.000 0.000
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FRIGERIS T, 75 B XTE & TP 9 — B 54F (Kappa & R =ERGRBITIERF(%)]

=0.904, P<0.05), ZHEGITFDNHEREE(P<0.05), REILIB 45 12K 353 453 553
RABAMEEEF BARLT EAAER(P<0.05), W& 4 A 49 12(24.49) 25(51.02) 12(24.49)
SLEE I & 12 58 VRE R A CT{E T &l 1A-E 1D~E3A-E 3D, s
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2.3 AR, SHFRBLR 45BN BAT TR e
éﬂCTD'VOl\ DLP\ ED\ tht%um%\ Eﬁﬂ?}%)\%iﬁ]'f&? thﬁﬁﬁ&ﬁu%éﬂ 15 1(6.67) 5(33.33) 9(60.00)
BRIFE4H(P<0.05), BEEBEFNEANILFAE. BIBANER Zf8 11.806
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EITA-EI 1D % #7840 L 40 1 4 3 SR VR (% B CTHE
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E3A-TE 3D b AT A | & 4 Sk 3730 it 4% B4 5R VR & 4% K CT{E
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2851 {llE5 CTDIvol(mGy) DLP(mGy.cm) ED(mSv) XFEEFIEE (mL) BIZNE(g)
EIRIEA 49 6.10+2.21 606.16+103.78  1.39+0.24 61.04+8.43 13.91+3.89
B RFIEA 49 4.65+1.35 247.09+47.89°  0.57%0.11° 48.65+8.64° 11.42+4.38°
BEIE BRI EA 15 431+1.18° 249.35+37.21° 0.57%0.09? 42.33+4.30% 10.14+1.63°
FlE 10.675 303.54 296.714 33.069 8.819
P& 0.000 0.000 0.000 0.000 0.000
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