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[ Abstract] Objective To explore the related factors affecting the reduction of radiation dose
rate and to estimate the hospitalization days in papillary thyroid cancer (PTC) patients with
postoperative after first 'l therapy. Methods A total of 167 patients with PTC were hospitalized and
treated with iodine-131 from May 2015 to November 2018 at Zhujiang Hospital, Southern Medical
University. The patients were divided into the high-dose group (63 cases) and the low dose-group (104
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cases). The radiation dose rates of the two groups of patients at different time points were measured at a
distance of 1 m, the required hospitalization isolation time was analyzed, and the factors related to the
reduction in radiation dose rate were analyzed by using multiple linear regression method. Two
independent samples nonparametric test and z-test were used to compare the differences between
groups. Results After iodine-131 treatment for the first time, the radiation dose rate of the patients
with PTC decreased exponentially with time, and the radiation dose rates of the high-dose
group[(70.62+ 34.45), 15.64 uSv/h] at 24 h and 48 h after iodine-131 treatment were significantly
higher than those of the low-dose group [(11.2745.13), 2.03 uSv/h] (=—13.581, —7.952, both P < 0.01).
Approximately 81.0% (51/63) and 90.5% (57/63) of the high-dose group were discharged after
iodine-131 treatment for 48 h and 72 h, respectively. By contrast, 99% (103/104) of the low-dose group
was discharged after iodine-131 treatment for 24 h. According to multiple linear regression analysis,
the effects of iodine-131 dose, iodine uptake rate at 2 h on radiation dose rate at 24 h in the high dose
group were statistically significant (F = 9.23, complex correlation coefficient R*= 0.212, P < 0.01), and
both iodine-131 dose and iodine uptake rate at 2 h had positive correlation with 24 h radiation dose
rate. The effects of gender, iodine uptake rate at 24 h and residual thyroid volume (method 3) on
radiation dose rate at 48 h in the high-dose group were statistically significant (F=34.45, complex
correlation coefficient R*= 0.622, P < 0.01), moreover the radiation dose rate at 48 h was positively
correlated with iodine uptake rate at 24 h and residual thyroid volume, and negatively correlated with
gender. The effects of iodine-131 dose and drinking water amount at 24 h on the radiation dose rate at
24 h in the low-dose group were statistically significant (F=12.76, complex correlation coefficient
R=0.186, P < 0.01), furthermore the radiation dose rate at 24 h in the low-dose group was positively
correlated with iodine-131 dose, and negatively correlated with drinking water amount at 24 h.
Conclusions After the first iodine-131 treatment for 24 h, the main factors influencing the reduction
in the radiation dose rate of patients with PTC were the dose of iodine-131. The main factors
influencing the reduction in radiation dose rate after 48 h were the iodine uptake rate of the thyroid at
24 h, the volume of the residual thyroid gland, and the gender of the patient. The mean hospitalization
time in low dose group and high dose group was about 1 day and 2 days respectively.
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Table 1 Clinical characteristics of 167 patients with papillary thyroid carcinoma
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i H 72 (n=63) R4 (n=104) M4 Pl

£ -0.909 0.419

% 14(22.2%) 29(27.9%)

@ 49(77.8%) 75(72.1%)
() 36.06+12.89 38.23+11.41 -1.391 0.164
P (MBq) 5336.42+915.94 1547.60+406.84 -11.231 0.000
JRELT S -1.753 0.080

Tx 3(4.8%) 13(12.5%)

Tla/b 41(65.1%) 70(67.3%)

T2 6(9.5%) 2(1.9%)

T3 4(6.3%) 6(5.8%)

T4a/b 9(14.3%) 13(12.5%)
Js PN 310 -1.068 0.285

NO 7(11.1%) 10(9.6%)

Nla 29(46.0%) 40(38.5%)

Nib 27(42.9%) 54(51.9%)
JARTTHITSH(pg/L) 62.6+20.26 78.79+25.41 -3.870 0.000
AITHTTe(ug/L) 7.08(0.04~269.80) 0.85(0.04~16.40) -4.596 0.000
VAP TGAD(KU/L) -3.165 0.002

Bt (0~115) 49(77.8%) 98(94.2%)

FEPE(>115) 14(22.2%) 6(5.8%)
PR (pg/L) 30(20~500) 30(30~300) —-0.100 0.921
2 hFEMR (%) 2.90(0.60~10.30) 2.25(1.20~18.00) -3.396 0.001
6 hiEMR (%) 2.40(0.50~16.60) 1.90(0.40~17.5) -3.363 0.001
24 hiEHUR (%) 1.50(0.1~26.8) - _ _
24 hiksK &2 (mL) - 3554.33+1228.47 - -
48 hik/K £ (mL) - 6384.62+1922.43 - -
SR -1.554 0.120

Jok 13(20.6%) 33(31.7%)

W/ 5% B8 14(22.2%) 13(12.5%)

TR 25(39.7%) 54(51.9%)

HBITH% B 11(17.5%) 4(3.8%)
FRH 2 -0.242 0.809

Jork 11(17.5%) 17(16.3%)

W/ 15% B 13(20.6%) 13(12.3%)

TR 28(44.4%) 70(67.3%)

Eigaesad] 11(17.5%) 4(3.8%)
BRI 3 -3.180 0.010

Touk 2(3.2%) 2(1.9%)

W5k i 1(1.6%) 8(7.7%)

DR TR 48(76.2%) 91(87.5%)

Eigasad] 12(19.0%) 3(2.9%)
FiG 555371 08W 4338 0.000

Jo 46(73.0%) 100(96.2%)

<3/ 14(22.2%) 4(3.8%)

>34 3(4.8%) 0(0.0%)
24 W Z (uSv/h) 70.62+34.45 11.27+5.13 -10.691 0.000
48 hiFE S # (uSv/h) 15.64(2.59~92.75) 2.03(0.47~16.40) -10.348 0.000

T Fp, TSH: fRAURARME; Tg: FURIRBREN; TGAb: FURERREABUA. RHE 1. FURIRHS RAREITAE5R B TORAR; 4%
H 20 MEWUIRSNAS RARIEIPAGER B R SR 3. 171 R 28 RAREATAG R B ORI - Toitiddi
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Table 2 Radiation dose rates (uSV/h) at different time points

at one meter in two groups of papillary thyroid carcinoma patients

24h 48 h 72h 96 h(n=34)
BRI 70.62+ 34.45 15.64 927 221
(n=63) (2.59~92.75) (2.05~89.45) (0.62~77.38)
fEFIHEH 11.27+5.13 2.03
(n=104) (0.47~16.40) R B
i -13.581 -7.952 - -
Pl <0.001 <0.001 - -

E: R, - o

T3 WULH PR L BRIRE £ AN R [ 5 B
(7, %)
Table 3 Reach the discharge standard of two papillary thyroid

carcinoma patients' groups at different time points

ISR I 7' 24h 48h 72h 96 h
HFIEA 63 5(8.0) 51(81.0)  57(90.5) 62(98.4)
AL 104 103(99.0)  104(100) - -

e R, - T

R AR YT S 48 hF1 72 h Y B iR AR R4 B
81.0%. 90.5%, W& THEHTHISE(76.4%. 85.5%"
1 79.8%. 86.1%"), A EHIHIFRAA T i
MRS B, R R R A E, HiY
Markou F1 Chatzopoulos'”, Lahfi £ Anjak"" [Ffiff5¢
Bl — B (PRI R EAEIRIT)E 48 h BB R E 1 m
AR F) B AR UERY LSRN 75%~92% ). TEANE B A
PR ERE KB, TEEFIEARITE 48 h ok

ARAY 12 Bl 10 BiFH A A Y B R % BF R R
B, 53502 B 48 h 8 SRR BN 32.27,
32.95 uSv/h, CHZE M BEARME, MEIT/E 72 h K
IRBR I 6 1 £ 3 1 RH DA 2 34 P % B ORI
%, RFIELAIAITIE 24 h AL 1 1] 58 3 35 H B b
e, 99% BT LA BE, AIA i Bedn HERTIX 1 68
HNEET M, BEAEA F) R 3G IR E A s
It HIAYT IIE 24 h #1148 h PIAROK 84351k 1500
1600 mL, JZfikFHABEH .

ZIFREERIRY, SRS BRA R
RIS IR A TR AR AT e
48 h eI 29 B3 (CELFE SR RV B30T W I A a1
JERAEE) | m AR AR HFEARZ /DT 30 pSv/h
AT logistic [BIHAMHT, 253, HA 24 h Al
R IR R B it S RO, (HEAR IR
W IRAT R B, X FE R VHRIT T fE
PTC #3%, &40 24 h FESHH R 5 2 h 6t
FFPT F B IEAE, 48 h FRSTFIE RS 24 h 1%
R A5 B R R AR A (Rx-WBS 1A% 75 ) 2 IEAH
K, TSP 2 B S (L P 1 S 500 2 R RIS
BH); WA AL 24 h R RS P A
IEAASE, 5 24 h POk iR S SE (RIROK bk 2 i
A BT K5 &%), Haghighatafshar 5! WF 58 &
B, 62 i ik H P & A 3700~7400 MBq( 100~
200 mCi) f R, JAYTIE 48 h FRET I R 5 ikok
WE/PWHARR, XTRESHYOK RSN, H
L 60 mL/h(FH24F 24 h IR7K A 1440 mL) AY1RZK

a2 IFURARTL I K R S 70k A< M PR 28 ) 22 ek e 11 204

Table 4 Multiple linear regression analysis of the influencing factors of radiation dose rate in high dose and low dose groups of the papillary

thyroid carcinoma patients

4151 AR AR TFPRRICRR R P B9 AT 51X
B PR Beta
BRI (n=63) 24 hWEHFIEE  HE -14.612 25.622 - -0.571 0.571 (—65.881~36.656)
2 WL 7474 1.928 0.450 3.877 0.000 (3.617~11.332)
PR A 0.416 0.161 0.301 2.592 0.012 (0.095~0.737)
A8 himSTH R W -9.625 9.216 - -1.044 0.301 (—28.073~88.823)
24 hiHE 1548 0.264 0.586 5.868 0.000 (1.020~2.076)
B HER3 9.036 3.126 0.289 2.891 0.005 (2.779~15.294)
5] ~7.729 3.377 -0.181 -2.289 0.026 (—14.489~969.000)
EFIEL (n=104) 24 hiEgIRIHESE 8.213 2204 - 3.727 0.000 (3.841~12.584)
R Gk 0.170 0.041 0.364 4.090 0.000 (0.087~0.252)
24 hixkiE -0.001 0.000 -0.272 -3.058 0.003 (~0.002~0.000)

T Ry, BRHEE3: ATUNAYT R A AR TG AR B TR . — TCHoiEo
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T B NE (> 60 mL/h), K ( < 60 mL/h) #i
A, MrEADFE Y, GREA 24 h B AN RERIKOK
T} (3554.33+1228.47)mL, HIRKFE#Z, 24 h
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