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[ Abstract] Objective To explore the factors affecting the metabolic rate of "'l radiation dose
in vivo in patients with differentiated thyroid cancer (DTC) after surgery and "'l treatment to provide
guidance for radiation protection. Methods A retrospective analysis was conducted on 72
postoperative patients with DTC (27 males and 45 females, aged 15-75 (42.79+14.23) years old) who
were hospitalized in the department of nuclear medicine of three grade 3A hospitals from April to
September in 2018. Among the above mentioned patients, 23 were from the Tenth People's Hospital
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Affiliated to Tongji University, 24 were from Renji Hospital Affiliated to Shanghai Jiaotong University
School of Medicine, and 25 were from Union Hospital Affiliated to Tongji Medical College of
Huazhong University of Science and Technology. The patients were divided into safety groups (48 h
whole body radiation dose<23.30 pSv/h) and risk groups (48 h whole body radiation dose>
23.30 uSv/h) depending on whether the whole body radiation dose reached the safety standard 48 h
after taking "'I, and the effects of various factors on the whole body radiation dose metabolism
between the two groups were compared. The measurement data were compared by group ¢ test or
Wilcoxon rank sum test; the intergroup comparison of enumeration data was examined by chi-square
test or Fisher's exact test. Univariate analysis was performed on each variable, and multivariate Logistic
regression analysis was conducted for variables that were statistically significant in univariate analysis.
The receiver operating characteristic (ROC) curve was drawn using each univariate indicator and
combined indicators to determine the best critical value and diagnostic efficacy for predicting the
efficacy of "'I. Results  The univariate analysis results of the comparison between the risk group and
the safety group showed that the levels of thyroid iodine uptake rate at 2 h (=-2.56, P=0.01), iodine
uptake rate at 24 h (Z=-2.07, P=0.04), free triiodothyronine (Z=-2.83, P=0.01), free thyroxine
(Z=—2.70, P=0.01), thyroglobulin (Tg) (x’=6.80, P=0.01), and the presence of residual thyroid tissue in
ultrasound examination (Fisher's exact test, P=0.03) significantly affected the metabolism of whole
body radiation dose in patients with DTC after "'l treatment. The results of multivariate Logistic
regression analysis showed that the 24 h iodine uptake rate (OR=1.27(95%CI: 1.03-1.57)), Tg level
(OR=2.51(95%CI: 1.21-5.20)) influenced whole body radiation dose metabolism (P=0.03, 0.01). The
higher the 24 h iodine uptake rate and the higher the Tg level, the lower the probability that the 48 h
whole body radiation dose reached a safe level. The area under the ROC curve of the combined
diagnostic index of 24 h iodine uptake rate and Tg level was 0.76(95%CI: 0.65-0.87). The sensitivity
was 94.87%, the specificity was 46.88%, and the best critical value was —0.71. Conclusions  The
24 h iodine uptake rate and Tg level were the influencing factors of radiation dose metabolism in
patients with DTC after "*'I treatment. Therefore, these two factors can be used to establish a combined

index to evaluate radiation dose, providing a basis for adjusting the length of hospitalization of patients.

[ Key words ] Thyroid neoplasms; Iodine radioisotopes; Brachytherapy; Radiation dosage;

Prediction model

Fund programs: Shanghai Science and Technology Commission Support Program (18441903500);
Key Discipline Construction Project of the Three-year Action Plan of Shanghai Public Health System
by Shanghai Municipal Health Commission (GWV-10.1-XK09)

DOI: 10.3760/cma.j.cn121381-202102004—00139

PRI DTC AR5 B Z RS G 7 FB,
A BRER AT HAR IR U P UM L, FRIRE &
RO, AR RFE BT PR 1
TR y SR TR A OO TS 3, X R
AR AN RS 9 E R A fT SN A R R R DA
JFONS R BEAT TR PR B B B 3P S S B AP R T
PRZ AT F AN Al ) —aR oy, 1 A R e AL
E T G — IR GRS R, REER R RS

1 AMEHE

— Rk

B4 2018 4F 4 2= 9 H T 3 X =H ¢
B BE 2 RHMEBERY 72 4] DTC A 8% [ Hih 58 1k
270 . Lotk 45, AFE I 15~75(42.79+14.23)
IR BORE, Hrh R R RS T+ AR
B 23 ) . I U A2 3E K A B A B B iR A T R B

WA, 3BTRS . STk, AHTFER
P PEAZ ZR IR T WP HLas AN LR BERE Bl
i ) DN A B g AR RO R AR R, BRI
J7 DTC A J5 B 4 B i S 5i AU 2 [ =
ARG B R e T

24 451 A rh B K S [ T R A B B JE R RN = B
25 B, AKRHE: (1) BA A ERe I E2ERHR
B B R E, REE LA 58 AR W R U5 5
(2) FOR AR VIR J5 & AT ' i RS B TNM
SR TS (3) BEEARIY 15~75 %, PREBIARIR


http://dx.doi.org/10.3760/cma.j.cn121381-202102004-00139

FE PR B ER 2 2022 4E 2 A4 46 %55 2 Int J Radiat Med Nucl Med, February 2022, Vol.46, No.2 69

(4) HEZS 5ARIGRKIAE I E MG R E . HE
BrbriE: (DAEE XTGBT (2) fim b %
s (3)INHIBERY; (4)KEE; (5) A ™ EH YLtk
P s (6) P HLORATE; (DAGIESHAFE(A) I
AT R (W A MR ZR G AE); (8) B9 I
PRHA R RS B2 ARG RIS & . s R
R ' I 48 b1 4 B R R A O B g Al
(2330 uSv/h) ¥ 24l KLl (48 h &5
FR IR <23.30 uSv/h) Ffa i 2H (48 h 4= B 4 i 5
1>23.30 pSv/h). ABFFEIRAR [R5 KB 26 -+ A
R Be 8 B o A 23 51 S I d L (A k5 . SHSY-
IEC-4.0/18-18/01),
1.2 SREETE

AR Z ok, WEERELUTE
B, AFEAERY M. RE . 2 h BRI [
R=( FARIEH R AR TTECR) /(AR IR T 405 -
AETEE) x100%] . 24 h 3 i e —
AR )5 &R (free triiodothyronine, FT;). [MLiE UiF 25
FHR IR (free thyroxine, FT,). TSH. HUIRARER
#E M (thyroglobulin, Tg) /K. HURARERE APk
(thyroglobulin antibody, TgAb) 7K3F . FUAR i 7
PER T AAE R AR B AL S (R PR AR ) 4
FIAT BB B UG T I FR AT R 1 P T iR
=254 FR A /DD 3697 7 i (3.7x10° Bq); & iERG 4
BLEs N nIFEIR S R AR ST /S 24 48, 72 h ks
DB 4 SRR i, BARD T B RERE LA
INXF AL E AT ANSARAHAAAY, FEi s sk
1 m AR S, R AR I 3 R R L
SEIME, FUBRAR G N B R 2 IR . B e
B AP LA D 2 A 25 S0 2 E COLLY 28 /A 7= 1
900 AURZARFHRMAL , ANAFEEE BTl
ARAFFE B AL M
1.3 Geiteeiik

v H SPSS 20.0 BAFHAT ST Fo0Hr. THECEE
BB (%) Fern, 4] SR R 7 K36 5% Fisher
FOIMER L. fFAIES MR R D+ s
N, A SRR ¢ 45 (7 255F); AFAIE
BRI MOIQR) R, 4L HAR
1 Wilcoxon Bk Uk 56 . X 4% A% & E 47 0 X & 4y
Bro KRR b h 2R A G EE R RER
A A AT 2 E Logistic 91194347 3145 ROC
Mk, PPA IR ARG FHE Sz liakae, 2 E

Logistic [1] 5 43 #fr H (14 4% 1 4 35 7K fE ayy 4 =0.05 .
agp=0.05, P<0.05 NESRESHFE L,

2 #R

2.1 — L

I 1AL, PTARYT DTC RJG s 4GS
R )G 24 hif B B e, 2588 T R,
T 48 h B3 4 4 {#.(23.30 pSv/h).

160
140 +
<=
E 120 }
€100 89.84
iy 80
g 60 |
@ 40 - 29.73
20r 13.33

0 1 1
2 MR2Zy)5 24h  fRZE 48h RZYE 72h

B 1 PR R AR AR IS 72 ] A 4 B HR A R
G ey SR

Figure 1 Variation trend of whole body radiation dose in 72
postoperative patients with differentiated thyroid cancer after

iodine-131 treatment

22 HHEST

1 A, g B 320, faldl B
40 17l fERSZH 2 h AL | 24 h 4R AR | FTs
FT, K@ Taad, HEFWASGIHT#E X
(3 P<0.05); fafad] Tg KV EP A 5L
)22 A Ge it B L(P=0.01); fal& L AF e s
RHMEE L TR, HESARITFEX
(P=0.03); 24 BHEMPER . FHE . TegAb K1Y
ERIIGITFE L (¥ P>0.05),
2.3 ZHZE Logistic [MIH4 7

ZIHE Logistics [MIA 4R R, 24 h HE6lL
K [OR=1.27(95%CI: 1.03~1.57)] il Tg /K F [OR=
2.51(95%CI: 1.21~5.20)] %} 4= B g S50 A 72
M (P=0.03, 0.01), 24 h $EHLEA Tg K FHERIBE
FL 48 h 4 B AR i IR B2 4 KO- AT REME AR
2.4 BLETRIRRISWIRLRE

HRPEZIHE Logistic [FIH/HT45 R E#E T 24 h
L+ Tg AT (B GH8 bR ) 2 W i it A =K. )=
—2.49+0.24x24 h #ELR+0.92xTg /KF., ROC HiZk
MR N, A TRPRIIZWIRRE I AL T A
M ebR(E 2), mF 2, BEAHERR N AUC
9 0.76(95%CI: 0.65~0.87), REBIEH 94.87% . Hi5



70 FE PRI R e 2022452 A% 46 555 2] Int J Radiat Med Nucl Med, February 2022, Vol.46, No.2

BN 46.88% . HAENGFEH-0.71, T 241 DIAY AL LRI AR I 58 A B AR e QIS0 DN 2 1y A 22

HBH RS AER>—0.71 I, A
NZBF AL T B b 7 Z Ak 2k B

AR

Table 1 Univariate analysis results of influencing factors of whole body radiation dose

metabolism in 2 groups of postoperative patients with differentiated thyroid cancer after

BEMES; [z, WA BEAL T2

iodine-131 treatment

A ITARBRA e

FEMM=32) fERHmn=40) KIME PHE

FORAR2 hiR LR (k£ s, %)
HURBR24 hiEALET M(IQR), %]
FT;[ M(IQR), pmol/L]

FT,[ M(IQR), pmol/L]

TSH[ M(IQR), mIU/L]

3 itig

FRPR e i R 8 DL )
MRz —, ZR0EET AHARERE

i E R A, LRI st PO

FRATF N RIS IR AR
SUIBRA, P GRTRIRAG ] S8 0]
poEbREsR, TORIREIIRARS S

SETRRAG AR, KR TokT (0]
AR E AR R SS0nem
2,

3.50~77.00 ng/ml
78.00~500.00 ng/ml

X HUR IR AR HE AT 550000 ngim
I, BB R ERITIRER AR e I
BE W KRR R R, P >110 [U/ml

SERLAIC TR RIAL R, R
PR CN TR ER ), AR =
T 8 d, K H T HUIR R 2

5.40+0.96 6.05+1.16 =256 0.1
3.05(1.70) 4.20(5.50) 7=-2.07  0.04
1.19(0.52) 1.63(1.02) 7=-283 001
3.02(1.01) 4.16(2.19) 7=-270 0.0l

137.39(28.65) 123.45(75.31) Z=1.65 0.10

HUBR AR P P 2 AT

HRBRIR B AL 41(%) ]

10(31.25) 17(42.50) =096  0.33
22(68.75) 23(57.50)
18(56.25) 19(47.50) =055  0.46
14(43.75) 21(52.50)
17(53.13) 10(25.00) =680  0.01
13(40.63) 23(57.50)
2(6.25) 3(7.50)
0(0) 4(10.00)
25(78.13) 38(95.00) - 0.07
7(21.88) 2(5.00)
28(87.50) 25(62.50) - 0.03
4(12.50) 15(37.50)

WEIATY, S T B E IR
BN, HET R y ST EA
B EEERE S, o B Uil
NG K R S A, TR s 2 ek ] B 5 s A
ST . AR YR IR EBOR BB ARG E . AT
BIYRIT IR, R YR BE < 400 MBq A ]
ff B AR TR B, SR, AE BR B I S PR AR
N T S A0 A PN B B TS R
FER R W ME, by 3l I A% B 25 B B S s R iR TR
7 PERUR S R PR, ARG T H
BohEA | BAEAR . AW AR K = k5%
B BRI K, 456 1 B 2= R By 10 58 bR
K, ERT Tt . AR . RS £0Ak
PGA AR G BT e &, 15 TR e R T IR 55
MLER NG, BRI T HLas A AE B B 7 2 24
st B oe g il TARM B AN, BT, 2 hE
B HLES N AR B2 2B H B b al Bl B B 3 N B 58
BT AR, W TEP AR SR RE
(R4 kg 1], W] A MILES N R4S 2 285 W I A8 3 AR oy
b3 ALk o R AN ) &< s N

TE: FTs iiees = RISUERR; IQR Sy Us-zElFE; FT, Hilieeg HURIRE; TSH
TEFRIRIEER; Tg FARIRERE 1T ; TgAb R FRARERE A biA, —#75 R Fisher
IR, TR {H

1.0

0.8 F

0.6

R

[/ —ARRR 24 h IR+ Tg KF (BeATEHR)
e Tg /K
/ PR AR P S 2 75 A 7R HOR ARk B 4 21
oal2d =R 2 h R

“W FUIRAR 24 h ERER
| —FT,
FT,
0 0.2 0.4 0.6 0.8 1.0

145

B2 AEEEAR B FRIE ARG B E P TRYTS 48 h &
LY AR 0 1 O 1) 52 1 TARRRIEI AR Tg o AR ERE
Ml FTs Jolieey =P R ERR s FT, Jolife PR SR

Figure 2 Receiver operating characteristic curve of various

0.4+

indicators for the prediction of total body radiation dose 48 h after
iodine-131 treatment in postoperative patients with differentiated
thyroid cancer



FE PR B2 AR 2022 48 2 J1 55 46 555 2 )

Int J Radiat Med Nucl Med, February 2022, Vol.46, No.2

R2 ARSI RS 8 P TRYT IS 48 h B 5RSF EH2S W el S E S e

Table 2 The optimal critical value of various indicators for the diagnosis of whole body radiation dose 48 h after iodine-131 treatment in

postoperative patients with differentiated thyroid cancer
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