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Preliminary clinical study on CT radiation damage using y-H2AX immunofluorescence assay ZHU Jing-
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[Abstract] Objective: To compare the radiation dose and in vivo DNA double-strand breaks in-
duced during dual source CT scanning using high-pitch acquisition with prospective ECG-triggering
and conventional low-pitch acquisition with retrospective ECG-triggering,and to evaluate the prospect
of -H2AX analysis used as a sensitive biologic dosimeter of low-level X-ray radiation. Methods: Forty
patients were divided into two groups according to heart rate (HR) before coronary computed tomo-
graphy angiography (CCTA):18 cases with low HR [ <70 beats per minute (bpm)] in high-pitch
group (pitch=3. 4) using FLASH sequence and prospective ECG gated technique,and 22 cases with
high HR (=70bpm) in low-pitch group (pitch=0.20~0. 33) using retrospective ECG-gated tech-
nique. CARE kV and CARE Dose4D technique were used in both groups. Blood samples were obtained
before and 30 minutes after CT scanning,and double-strand breaks (DSBs) of DNA in lymphocytes
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which were stained against the phosphorylated histone variant y-H2AX and were visualized using fluo-
rescence microscopy,and the ratio of y-H2AX foci and lymphocytes number (R 1) was calculated.
The differences of body mass index (BMI) and Rfoci/cell before and after CT scan between the two
groups were assessed by two independent samples ¢ test. Difference of Rfoci/cell value before and after
CT (AR) and radiation dose indexes (CTDIvol, DLP and ED) in the two groups were compared by
Mann-Whitney test. Spearman correlation analysis was used for the DLP and AR. Results; The basic
characteristics (the composition of age and sex,BMI) of the patients were comparable with no signifi-
cant difference in the two groups. The CTDIvol,DLP and ED in high-pitch group were (12. 29+1. 68)
mGy, (100. 28430. 60)mGy * cm and (1.41+0. 43)mSv,which were significantly lower than those in
low-pitch group [(39.11410.75) mGy, (537. 27+152. 74)mGy * cm and (7.52+2. 14) mSv]. In all
patients,the Ry .1 before and after CT scan was 0. 13720, 036 and 0. 244 £0. 072 respectively, and
statistical intergroup difference was found (¢=10. 294,P=0. 000). The Rj./.ct was lower in high-pitch
group (0.058=+0. 034) than that in low-pitch group (0. 148 == 0. 058) with significantly statistical
difference (U=27. 50, P=0. 000). The increase of y-H2AX foci after CT depended linearly on the
DLP in low-pitch group (»=0. 78, P=0. 000), while no correlation was found in high-pitch group.
Conclusion ; Spiral CT scanning using high-pitch acquisition and FLASH sequence has significantly
lower radiation dose and in vivo DNA double-strand breaks induced than using low-pitch acquisition,

while diagnostic image quality was obtained in both groups. y-H2AX analysis can be a sensitive biolo-
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gic dosimeter for evaluating the radiation injury when exposed to low-level radiation.
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