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Abstract: Objective To investigate the changes of ambient dose equivalent rate in *"TcO. single photon emission com-
puted tomography (SPECT) of the thyroid among patients with hyperthyroidism, so as to provide insights into radiation
protection guidance. Methods Patients with hyperthyroidism who underwent “"TcO,” SPECT of the thyroid in a tertiary
hospital were enrolled. The ambient dose equivalent rate was measured at different time points following *"TcOs infec-
tion and at sites with different distances from patients' neck, and the effects of time post-injection, distance from pa-
tients' neck, 24-hour thyroidal radioiodine uptake and thyroid weight on the ambient dose equivalent rate were examined
using a generalized linear mixed model. Results Totally 100 patients with hyperthyroidism were enrolled, including 24
men and 76 women and with a mean age of (38.5+14.0) years. The generalized linear mixed model was statistically sig-
nificant (F=6 610.165, P<0.001), and patients' thyroid weight, time post—injection and distance from patients' neck signifi-
cantly affected the ambient dose equivalent rate (F=57.967, 15 988.574, 11 200.645, all P<0.001), and the ambient
dose equivalent rate positively correlated with patients' thyroid weight and negatively correlated with time post—injection
and distance from patients' neck. Conclusions The ambient dose equivalent rate is affected by patients' thyroid weight,
time post-injection and distance from patients' neck among patients with hyperthyroidism undergoing *"TcOs” SPECT of
the thyroid. Delay in contact with patients or keeping distance from patients may be effective for radiation protection.
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Table 1 Ambient dose equivalent rate at different time post—injection and distance from patients neck after *"TcO,~ SPECT

of the thyroid among hyperthyroidism patients (x+s, wSv/h)

_ AP S /m
25wk
0 0.5 1 1.5 2

0.5 409.201+238.579 15.634+2.500 5.785+0.618 3.019+0.370 1.816+0.251
1 393.673+237.438 15.336+3.028 5.533+0.715 2.821+0.357 1.744+0.224
2 261.646+175.611 9.007+2.510 3.630+0.748 1.994+0.384 1.217+0.225
3 207.474+130.359 7.968+2.403 3.178+0.671 1.719+0.346 1.057+0.216
6 118.900+80.293 4.996+1.522 2.026+0.429 1.113+0.242 0.694+0.133
12 49.566+35.228 2.002+0.579 0.839+0.205 0.461+0.110 0.299+0.075
24 10.350+8.617 0.374+0.154 0.162+0.063 0.103+0.047 0.059+0.034
30 4.508+3.488 0.176+0.080 0.084+0.045 0.058+0.040 0.041+0.035
36 2.414+1.612 0.095+0.057 0.065+0.040 0.046+0.043 0.030+0.039
48 1.052+0.487 0.052+0.040 0.046+0.036 0.045+0.040 0.029+0.036
R 2T SRR AR E R BB THEL A AR S0 A5 R S 3k

Table 2 Coefficient estimates and test results of fixed effects of
a generalized linear mixed model

MR e sz i P 95%CI

R 3.962 0.111 35.640  <0.001 3.744 ~ 4.180

HAGJEHIR -0.116  0.001 -126.446  <0.001 -0.118~-0.115
I -2.196 0.208 -105.833 <0.001 -2.237~-2.156
24 hEfR  0.002  0.001 1.435 0.151  -0.001 ~ 0.004
HARBRFTS: 0.005  0.001 7.614  <0.001  0.004 ~0.006
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