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[ Abstract] Objective To investigate the changes in ambient dose equivalent rate and its
influencing factors in patients with hyperthyroidism after "'l treatment to provide a theoretical basis for
radiation protection. Methods The clinical data of 42 patients with hyperthyroidism who received "'l
treatment in the First Affiliated Hospital of Chongqing Medical University from October 2018 to
November 2019 were retrospectively analyzed. The patients included 12 males and 30 females aged
14-68 (38.7£11.9) years old. The ambient dose equivalent rates at 0, 0.3, 1.0, 2.0 and 4.0 m from the
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front of the neck of the patient were measured at 2 and 4 weeks after "'l treatment, and their trends
were analyzed. The correlations among the gender, age, thyroid iodine uptake rate, effective half-life of
BT, medication dose, and ambient dose equivalent rate of the patients were also investigated. The
measurement data were compared between the two groups via independent samples ¢ test, and the
correlation between the ambient dose equivalent rate and each index was analyzed through Pearson
correlation analysis. Results The ambient dose equivalence rate decreased gradually with the increase
in the measurement distance at 2 and 4 weeks after "'l treatment. At 2 weeks after "'l treatment and
distance = 2.0 m from the patients, the ambient dose equivalent rates were all <25 uSv/h. At 4 weeks
after "'l treatment and distance > 0.3 m from the patients, the ambient dose equivalent rates were all <
25 pSv/h. There was no significant difference in the ambient dose equivalent rates at different
measurement distances in patients of different genders (==—0.467—1.766, all P>0.05). At 2 weeks after
" treatment, the ambient dose equivalent rates measured at distances of 0, 0.3, and 4.0 m were
positively correlated with the effective half-life of "*'T (=0.318-0.487, all P<0.05); the ambient dose
equivalent rates measured at distances of 2.0 and 4.0 m were positively correlated with the medication
dose (r=0.546, 0.491; both P<0.01); the ambient dose equivalent rates at different measurement
distances had no correlation with the patients' age and thyroid iodine uptake rate (r=—1.158-0.162, all
P>0.05). At 4 weeks after ' treatment, the ambient dose equivalent rates measured at distances of 0,
0.3, 1.0 and 2.0 m were positively correlated with the effective half-life of "'I (+=0.319-0.380, all
P<0.05); the ambient dose equivalent rate measured at distances of 0 m was positively correlated with
the patients' age (=0.429, P<0.01); the ambient dose equivalent rate measured at distances of 2.0 m
was positively correlated with the thyroid iodine uptake rate (+=0.353, P<0.05); the ambient dose
equivalent rates at different measurement distances had no correlation with the medication dose
(=0.020-0.157, all P>0.05). Conclusions Patients with hyperthyroidism should try to avoid close
contact with their family members within 4 weeks after "'l treatment. Clinicians should provide
guidance on radiation protection during the home isolation of patients with hyperthyroidism on the
basis of the measurement results of the ambient dose equivalent rate and the effective half-life of ' in
the patients' body.

[ Key words ] Hyperthyroidism; Radiation protection; Iodine radioisotopes; Ambient dose
equivalent rate; Effective half-life
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Table 1

Ambient dose equivalent rates of different measurement distances at 2 and 4 weeks after 'l treatment in 42 patients with

hyperthyroidism (X + s, uSv/h)

i) 0m 0.3 m 1.0m 2.0m 40m
SAYT 2 882.00+1446.95 26.84+21.49 4.86+17.18 0.78+0.50 0.33+0.12
PAYT R4S 69.58+40.37 2.60+2.03 0.42+0.24 0.23+0.07 0.200.02

F2 2 FPITCRETIIEITIE 2. 4 AR DI R AR ) 2 <25 uSv/h BUEEEL (%))

Table 2 The numbers of patients with ambient dose equivalent rate <25 uSv/h of different measurement distances at 2 and 4 weeks after 'l

treatment among 42 patients with hyperthyroidism [ cases (%)]

Fsf ] 0m 0.3m 1.0m 2.0m 40m
CAYTE2E 0(0) 21(50) 41(98) 42(100) 42(100)
PRI R4 5(12) 42(100) 42(100) 42(100) 42(100)
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Table 3 Ambient dose equivalent rates of different measurement distances at 2 and 4 weeks after 1 treatment in 42 patients with

hyperthyroidism of different genders (% + s, uSv/h)

N SAYT R 2JE BRYT R 4)E
B (m)
HE(n=12) L (n=30) HA PfE HE(n=12) L (n=30) HA Pl
0 715.53+321.70 948.59+1704.32 —0.467 0.643 76.59+44.51 66.78+39.04 0.707 0.483
03 33.39+23.83 24.23+20.32 1.257 0.216 3.42+2.01 2.28+1.98 1.680 0.101
1.0 12.26431.80 1.89+1.48 1.129 0.283 0.46£0.23 0.40+0.25 0.744 0.461
2.0 1.05+0.71 0.67+0.34 1.766 0.101 0.24+0.04 0.2240.08 0.565 0.575
40 0.37+0.16 0.31£0.11 1.244 0.221 0.20+0.01 0.20+0.03 0.422 0.675

T4 2 GIPTTHETIRITIE 2 JAA IR I 2B e A0 1) J5] B0 21 0 S I RS AR I AR DG oA

Table 4 Correlation analysis of ambient dose equivalent rate of different measurement distances and clinical indicators in 42 patients with

hyperthyroidism 2 weeks after "*'I treatment

J5h7 0m 0.3m 1.0 m 2.0m 4.0 m
i Pl A Pl A Pfig i Pl i Pl
AES -1.158 0.317 -0.211 0.181 0.117 0.460 -0.283 0.070 -0.261 0.095
AR B i 0.067 0.673 0.162 0.306 0.159 0.314 -0.182 0.247 —0.098 0.538
ST R 0.318 0.040 0.487 0.001 -0.132 0.405 0.299 0.054 0.327 0.035
IR 24535 0.102 0.522 0.194 0.219 0.235 0.133 0.546 <0.001 0.491 0.001

5 2 GIMITEETIRITIE 4 JARIR D ek 0 A 1 J5] PR 700 k214 2 S 0 R AR X AR DG S A

Table 5 Correlation analysis of ambient dose equivalent rate of different measurement distances and clinical indicators in 42 patients with

hyperthyroidism 4 weeks after "' treatment

sehr 0Om 03m 1.0 m 2.0m 40m
A PlE A PlE A PlE A PlE A PlE
AR 0.429 0.005 0.274 0.079 0.250 0.111 -0.102 0.519 —0.249 0.112
GIRNIER Y B 0.155 0.326 0.042 0.793 0.253 0.106 0.353 0.022 -0.003 0.986
SR R 0.319 0.039 0.363 0.018 0.376 0.014 0.380 0.013 0.188 0.234
IR 25 0.095 0.549 0.100 0.528 0.020 0.898 0.025 0.877 0.157 0.321
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