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[{#ZE] B# 5 SPECT/CT S5 HUEBCR N 43 b7 FUR AR (DTC) B R IR YT SO Y
Wrfl. Fik  EBPEAT 2021 4F 1 A 2 2022 4F 1 H T B 2527 B B s Bt N B2 g 1 WK 42252
BTRIT Y 138 ] DTC A5 B WG IR OB S AR ekl b 550k 36 ] 2ok 102 6, 4Fid
(47.8+9.8) % , A BE AT 45 A% SPECT/CT A%, MEBUMREE, BEESTATE
Rl 2D 6 A HMFATIT RN AN, B i35 4 I F R 2 (ER) ZHAN4E ER 4H. 2 A IR R %R
) HEBER FIMSIAEAS ¢ K238 . Mann-Whitney U £330 5 #6555, R Logistic B4 H7EH#f DTC
IR RITITRUR AT BB E 2, RS2 TAERE(ROC) th& AR eIl e, LA
26 T I ALCAUC) HIWTFIN B A7 RO TN E . 558 JE BR 4R A BRI &t
(63.89% X} 36.27%). MR, #RELE . FER(TNM) 203 M~V G EE(69.44% XT 44.12%), &K
Wz 3 J2 v /e KU 5 L (91.67% Xt 68.63% ). i d7 R Akt FH AR R 3k 2 1 (psTg) ZKF- [1.65(0.90,
1.87) pg/L X} 1.32(0.65, 1.66) pg/L] ik B 25 55 4% [(6.33£2.01) mm X (4.52+1.43) mm] 14
T ER4L, RY7 B F R AR I 2 (TSH) /K [59.10(35.32, 118.33) mU/L X} 65.33(42.41,
120.33) mU/L] SHEEBCR [(5.63£1.50) % %(8.65+2.33) %] #HET ER 41, R HRIT¥EX
(+=5.314, 5.837, =6.829~8.257, Z=4.683. 6.861; 4 P<0.05), Z[H 2 Logistic [f]J7/3#r4k H
B, DTCEE ARG W7 SR WA = T B 2 3897 /i TSH K- BRAMEIE & L
TNM 4331 M~V 5 e, 28 K2 )2 s AU . psTg K. k250 1% . U ELR (OR=
1.941~4.545, ¥J P<0.01), ROC HIZR43#r4h S 7R, SPECT/CT ikt 45 58 12 5 R 2498 46 H0xt 1
H I BB R 5.52 mm, T DTC 1 ¥ °'TY7 R B AN Tl 2 AUC 2l 0.766( 95%CI: 0.687~
0.834); BHAEE IR B R 24 545 B0 I A I Al M 7.47%, AUCH 0.749(95%CI: 0.669~0.819),
THEBAR AUC S 0.911(95%CI: 0.850~0.953); —F Wil DTC & ¥k °'TIAI7 IV i AUC #4175
FHMIME AUC, HZERIHA G2 X (3 P<0.001), £t SPECT/CT BARM E 54
L BUEICEX TH DTC &R P LIRIT SR BIA — & M E, —F A6 A E L.
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Value of SPECT/CT lymph node imaging and iodine uptake rate in predicting the response of
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[ Abstract] Objective To analyze the value of SPECT/CT and iodine uptake rate in predicting
response to the first “'I treatment of patients with differentiated thyroid carcinoma (DTC).

Methods From January 2021 to January 2022, 138 postoperative patients with DTC who received
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"' treatment for the first time in Suizhou Hospital, Hubei University of Medicine were retrospectively
analyzed, including 36 males and 102 females aged (47.8+9.8) years. All patients underwent "' whole-
body scan and SPECT/CT imaging, determine the iodine uptake rate. After "' treatment, the patients
were followed up for at least 6 months to evaluate efficacy and response. The patients were divided into
the excellent response (ER) group and non-ER group. Comparison of clinical data between the two
groups select independent sample t-test, Mann Whitney U test, * conduct analysis, and Logistic
regression analysis were used to identify the predictors of the unsatisfactory response to the first 'l
therapy in patients with DTC. In addition, the receiver operating characteristic (ROC) curve was used
to obtain the best critical value, and the area under curve (AUC) was used to determine the predictive
value of predictive factors on treatment response. Results  The proportion of extraglandular
invasion (63.89% vs. 36.27%); the proportion of tumor, node, metastasis (TNM) stages -1V (69.44%
vs. 44.12%); the proportion of recurrence risk stratification medium/high risk (91.67% vs. 68.63%);
preablation stimulated thyroglobulin (psTg) level before treatment (1.65 (0.90, 1.87) pg/L vs. 1.32
(0.65, 1.66) pg/L); and lymph node short diameter in the non-ER group ((6.33£2.01) mm vs. (4.52+
1.43) mm) were higher than those in the ER group, and the thyroid-stimulating hormone (TSH) level
(59.10 (35.32, 118.33) mU/L vs. 65.33 (42.41, 120.33) mU/L), and iodine uptake rate before treatment
((5.63£1.50)% vs. (8.65£2.33)%) were lower than those in the ER group, with statistically significant
differences (=5.314, 5.837; x'=6.829-8.257; Z=4.683, 6.861; all P<0.05). Multivariate Logistic
regression analysis showed the following predictive factors of the unsatisfactory response to the first
' treatment after DTC operation: the level of TSH before treatment, the proportion of extraglandular
invasion, the proportion of TNM stages IV, the proportion of middle/high risk of recurrence risk
stratification, the level of psTg, the short diameter of lymph nodes, and the iodine uptake rate
(OR=1.941-4.545, all P<0.01). The ROC curve analysis results showed that the critical value of the
maximum Yodon index of the short diameter of lymph nodes displayed by SPECT/CT was 5.52 mm,
and the AUC that predicted the unsatisfactory response to the first *'I treatment of DTC was 0.766
(95%CI: 0.687—0.834). The critical value corresponding to the maximum Yodon index of the iodine
uptake rate was 7.47%, with an AUC of 0.749 (95%CI: 0.669—-0.819), and the AUC of the combination
of the two is 0.911 (95%CI: 0.850-0.953). The AUC predicted by the two methods for the first *'I
treatment response of DTC was higher than that predicted by the two methods alone, and the difference
The short diameter of lymph nodes of SPECT/CT

imaging and the iodine uptake rate are considered as predictors of dissatisfaction with the first 'l

was statistically significant (P<0.001). Conclusion

treatment effect to DTC, and such predictors are of great importance in predicting the response of 'l
treatment. Furthermore, the combination of the two methods has a better predictive value.

[ Key words ] Tomography, emission-computed, single-photon; Tomography, X-ray computed;
Differentiated thyroid carcinoma; Iodine uptake rate; lodine radioisotopes; Lymph nodes
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(Lt PR AR B AE BAE S, X T DTC BEARGE
AT B b L 485 20 R 9 e 1) ) W A e ) R
AWF5E B LEIEM SPECT/CT ik E 45 i 4% 5 4 i
FAETRM DTCH KT IRYT R A E

1 #EREHE

11 IRZR

[mlEPE AT 2021 4F 1 H % 2022 4F 1 A Fibide
= 2424 B B Bl = B e Uk 232 P IR YT Y 138 )
DTC A J& A& MG RGBS 8 B Rk, Horh Bk
36 . Lok 102 B, AFEE(47.849.8) % o A4 AdR
HE: A5G EIG IR MR 22 (CSCO) R/ & St
R 43 A D FIR 9 1297 45 R -2019% X6 IR g
2l Hesz WA AR, RJG A ZUR=25 R
S DTC; RIEHE AT TIRYT . HEBRPRIE: G URY
St A HADIA R FAREAR S
BIERAAH . 138 BlEHE T, HURARAL SR
UE LRI 43 R 128 491 L 10 B, R v FOIR AR 42
Yl EIE 55310 98 . 40 9, i R 34 7E
KA S TR, AR A (R
B AR
1.2 ik
1.2.1 JRIFHEHL

BETPIIRITHT 4 JAZRL, 45 1 I HUR AR
B, I TSH /KE>30 mU/L, FERG
B HOR IR R 202 (free triiodothyronine, FT3). Ui
FHR AR 2 (free thyroxine, FT,). VAT 5 A3 1 B
R B Bk 25 H ( preablation stimulated thyroglobulin,
psTg) K-F, 17 HUR IR H (SE1E GE 22 F] LOGIQ
E9 B ) WL 5% 5% A B R IR A% 0 B Ry 8 bk B 45 5 7%
. 4T A TIRYY & 3.70~7.40 GBq, %
—WPEC R, fA7e S5 R 2R AL . il ol ik i 45
R IE MR B RIRYT R 5.55 GBq, B
BB E AT R8N 7.40 GBq, 1THUREVIGG
B A HUR MR A8V 2 11 JRE R YT i & T b &
2.96 GBq",
1.2.2  SPECT/CT #&:il

BERATE 5~10 d AT 25 54% (whole
body scan, WBS). SPECT/CT( & [ Vg []¥ 2\ Fl
Symbia T16 %)) 14, i & ReFATILIMEE A, fE
I 360 keV, % ¥E 10%, FHEE 15 cm/min,
Bl A sl EB 2= Eah ik, HFF 128x128, CT 2R

1.25 mm, K 100 mA, EHJE 120 keV, 765
5 TAEu ) RO JF5e G R &, 456 CT BlfR
AL B N Rk B g EAIHe s, 1 /A
A S L TAELR ZEARHEITA 1 2R
[ RRRA R IR [E B e, R WA —F B 3
BT 7 .
1.2.3  FUERICR A

BE MR 24 h 5 HFARBR DI R (Lot
B ERMAA A PR 7] NM-6110 7)1 5 5 Hi
B, W MR IBCR AT el & AR T A3 A s
WAREIR TR, (i HCR IR T o I, I
3WHCFRIME, A (D TR
R BREB A T8 — AR IS T

PRI — AR

MLEICR = x 100%

(1)

1.2.4  PLIRYT RO AH B e oy AR

BEERIRIT R ELHY 6 N H, RiE
PR R HUIR IR S (2021 O HEATY AL
S BB o 7 550 & (excellent response, ER):
T HUR IR EREE TR (TgAb) N BIPERYIE DL T . )
PO HUIR BR R R K<L pg/L, v H IR i ek
HHK<0.2 pg/L, HZAGQ kA AR & HH M
ks SPRASHG Y] (indeterminate response, IDR): 7
HIR AR ER 25 I HTIR (TgAb) AKF AR ol & ek T [
PIEOL T, 0.2 pug/L<A il ¥4 F AR Bt sk 2 1K <
1pg/L, 1 pg/LRECHE AR IREREE /K F<10 pg/L,
AR R RIS RetE e S, PIRIT IS
P 4 B WAGUR TR R IR R X RS 5% 5 AEARYTAK
A (biochemical incomplete response, BIR): i3
P R B BR B KE= 10 pg/L sl 40 i P B IR AR Bk
HHAKF=1 pg/L s HRERERE A 5UA (TgAb) K
Frg T, ARAR A AR R I H R kL SR
AL (structural incomplete response, SIR): 5215
R R IR, FATEZS A s TRt AE . 41
MR : 755 ER WRERRE], 167 RSCRME, 1
A ER4l; 54 IDR. BIR K& SIR ARHfEMHE GIGT7
BORAE, IHAJE ER 41,
1.3 Giiteeabs

JWLHT SPSS 25.0 #R A X #E AT ST 0 B o
FFEIERS AT ETR N x £ s3 0K, dlE HLECR
FIIMSTREA ¢ ke (5 265F), AFFE IES it
HERLL M(Qy, 05) Fn, 2H1H) Bk Mann-
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Whitney U k5. THEZERIL % FRon, AL FLBECR
H 7 K86, R 2 Logistic [MIH 4T A
et TR PRE R AR R, RHZINE Logistic
[E 2 2 DTC BT 7830 W AN A i T
K, L ROC ARG S RGmm I &R 1y et il
FHAE, DL AUC H W 7 528 X636 57 I A Fot i 41y
Ho P<0.05 AZERAGIFE L.

2 R

2.1 EHKPTIRIT RV AR K GORHA B 2 Logistic

[l 5534

138 Bl i F A 102 Bl FHFE B K P TIRIT IR
iA#| ER, HA ER4H, 36 4> IDR. BIR & SIR,
IHAFE ER 4. M3 1 a] 1, ER A7 BH 5.
JRk MR AR . RBREA . FARVIBR . Bk
PSR ER 4, 2R eEm ()
P>0.05); dE ER A RAMR I & He . TNM 4038 T~
IVIA b7 L 228 KRS 43 J2 v/ AU i L psTg 7K
SEFNI B 45 R AR T ER 41, 897 AT TSH K F
SRR R T ER 41, 2R EFIFE XL

(¥ P<0.05),
22 ZH%E Logistic [HIH43H7

PLFRIAZR Logistic MIH T A G248 LTS
FrfEA A A8, DTC AJSE IR TIRTT ROV A&
YE R PR AR &, 28 %) 3% 22747 1 (TR Y7 1T TSH /K-
psTg /K. Ik EL L5 AR AR R ) e —/p 2 i
(BRAMRIE . TNM 8 &2 & K 7 )2) WA J5 17
Z &K Logistic Bl H 5387, 45K E/~, JRITHT
TSH /K-, BRAMZWE & . TNM 48~V 3 5
Eb. &R KU 202 /i U . psTg ZKSF- L kL 2
AR MURBCRIE DTC BEARSEH KT IF RO b
AN TR TN PR 2 (3 2)
2.3 SPECT/CT k[ &5 15 B 43 O 6 1y ik 'l

TRYT LN Y TN 45 SR

ROC £/ W4t S R, SPECT/CT AR
PR LSS A B R APB R B B A I BB N 5.52 mm,
T DTC & B R I 8U B AT E 1) AUC 8
0.766; MLEE HU 3 5 A 249 50 8 B0 18 4 Iifs 1B R
7.47%, AUC H 0.749, —FHBEA MK AUC N
0911; —HFBAWM DTC & H G W ' 1IEIT R

|1 138 FIMET ORI B B IGIT BB AE SR IR R BRI B & Logistic [AIH 237

Table 1 Results and clinical data univariate Logistic regression analysis of 138 patients with differentiated thyroid carcinoma treated with "'l

for the first time

Il R B TR B4 (n=102) A7 =4 (n=36) K g A PlE
P51 7=1.984 0.159
F I, %) 25(24.51) 11(30.56)
Z(l, %) 77(75.49) 25(69.44)
JRE MK AR (ecm, X+ 5) 1.4140.30 1.52+0.35 =—1.809 0.073
SRR A 27=0.030 0.861
FLARIE (B, %) 93(91.18) 35(97.22)
R (B, %) 9(8.82) 1(2.78)
VAT AT TSH/AKE[mU/L, M(0,,05)] 65.33(42.41, 120.33) 59.10(35.32, 118.33) 7=6.861 <0.001
Mo 7=8.257 0.004
(B, %) 37(36.27) 23(63.89)
T, %) 65(63.73) 13(36.11)
TNM5+# 21=6.829 0.009
I~ %) 57(55.88) 11(30.56)
M~V (#, %) 45(44.12) 25(69.44)
BRI 7=7.461 0.006
AR (], %) 32(31.37) 3(8.33)
HR/ g R (81, %) 70(68.63) 33(91.67)
FARUIBR = 7=1.422 0.233
Y1, %) 68(66.67) 30(83.33)
EEYI(HI, %) 34(33.33) 6(16.67)
psTg/KF [ug/L, M(Q;, 03)] 1.32(0.65, 1.66) 1.65(0.90, 1.87) 7=4.683 <0.001
BRI R (GBq, Xts) 5.35+1.43 5.88+0.61 =1.888 0.061
WELEEAR (mm, X+s) 4.52+1.43 6.33+2.01 =5.837 <0.001
WHEHCE (%, $+5) 8.65+2.33 5.63+1.50 =5.314 <0.001

e TSHOMAEFURIELE ;. TNMOURIR . kELas

§eR%; psTe ity v A AR IRk 1
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T2 138 MBI R IE B B I RO S AN BN R I Z I Logistic [B1JH 347

Table 2 Multivariate Logistic regression analysis of predictors of unsatisfactory response to "'l treatment for the first time in 138 patients with

differentiated thyroid carcinoma

Ap i EVEES 4 FrifeiR Wald{t ORfE 95%CI Pl
JRITHITSH/K 1.544 0.272 30.982 4.545 2.251~6.354 <0.001
JRANEIE i L 0.887 0.263 11.375 3.012 1.526~4.857 <0.001
TNMZHE I~V & b 0.785 0.270 8.453 2.192 1.322~3.560 <0.001
5 R AU 43 2 /e XU 0.663 0.288 5.300 1.941 0.948~3.251 0.001
psTg/KF- 0.912 0.252 13.098 2.489 1.653~5.012 <0.001
N SEE 1314 0.257 26.141 3.721 2.013~6.217 <0.001
SIS 1.135 0.298 14.506 3.511 1.858~5.624 <0.001
ik -10.325 1.245 71.852 0.000 -

TE: —Fn TR . TSHOUME HARIREER s TNMOgIME . kg,

) AUC ¥ F o mi, 2 S WH 5 %E X
(¥ P<0.OD(E 1, % 3),
3 it

IR B 2 R 3 I R G0 8 DL R, 20
U8 T U8 b Rz A, AR4E A 812% 532540 DTC,
FHOBR R A S RIS A 28 HEIR BRI R A DTC
Z UL, 290 2RI 90%" . [ DTC HA
IR ELZE D R R A, BRal AR T AEAE
TCEWRE B, Ih IR Z % P TR 7 #4715
RO, s2m T iRYT O R R L, Hiayr
RGN R, MUEIBCRIE Ny ha) A8 SRR YT
RN EZESZRIE, A, FEEw AT R
7575 B A B AT SR ) £ B S0 bk L 5 R A AR B
%, DEBEE TR RS IR, AIE LRkt
THREFRRAT T IR RS T

AW R B, dE ER 4B RN 5
[, TNM 4381 M~V . 8k U 232 /s
AU 5 b psTg 7K. kLS54 3 = F ER 41,
IBYTHT TSH ZKF FBUE BRI T ER 4, HULE
PR B2 B R 7 A8 AT B A TR PR 283X
UEHIBRIAYTHT TSH K-, BRAMRIE S L. TNM 43

§er%; psT ity R E HRIRERE ;. COMEARIX(H]
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Figure 1 Receiver operating characteristic curve of SPECT/CT
developed lymph node diameter and iodine uptake rate for
predicting the response to the first “'I curative effect in
differentiated thyroid carcinoma patients

B M~V & L psTg K25 ML AN, s
BERAR R B R IR LS IBCR AR % 70l DTC &
HEHR DRSO EA BHE. FURIRR
AR AILAE F7, AR O 1 X B A ]

&3 SPECT/CT ZARAIMR LS AR S B ICR S A 28 HHHR s SR 2 B Uk T BT SN T B8Ol FE R Tl 45

Table 3 Predictive results of SPECT/CT lymph node short diameter and iodine uptake rate on non-excellent response response to the first *'I

treatment in differentiated thyroid carcinoma patients

izt AUC 95%CI PlH I SHE RGP (%) SR (%) ZIEHEEL
WL 25848 (mm) 0.766 0.687~0.834 <0.001 5.52 78.43 72.22 0.507
BURECE (%) 0.749 0.669~0.819 <0.001 7.47 64.71 88.89 0.536
IR B S5 AU IUR 0.911 0.850~0.953 <0.001 - 99.02 83.33 0.823

T — AR . SPECTHFOC T RSHTENMRZEEAR; CTATENMRZEGEAR; AUCHIME T HR; COyEFEXE
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