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(FE] B=58M: PTRITERN SRR (differentiated thyroid
cancer, DTC) M—ZIRI7 HIEZ—, BRI/ EAEDTCHEA HARMR &Y
WA YIBRA G EEMIEYT FBE . MRS VA YT RTINS 732 S S i sh 28 PFAl 21
PRI IR M E AR, W SRR YT . ABRE BIETHSWTE  Te
4% (diagnostic whole body scan, DxWBS ) 7EDTCH:# “'NAYTFHIiEAL SIATT
PR RIE R . Ak EOE T B ARG P HAY T RIPEAG BORHDTC R
Wi BB AR P AT A HR IR EREE 1 (stimulated thyroglobulin, sTg)
K53 A (sTg<I ng/mL) . # (1 ng/mL<sTg<<10 ng/mL) . & (sTg=
10 ng/mL ) 341, HAEDxWBSE"'IGY7 /5 1% (post treatment whole body scan,
RxWBS ) 7E SR SORTF Tg/K P 4l i —20%, FFITM DxWBSZ &%t ' Tif
JERE AR CTRIAON " o Wi SRxWBSH H, PR DxWBSTEA [[sTg/KFEDTC
BE VTR ROR AL BOR T U (VEWR L D . L) hPER . ARFSE
CL 3 o [ B 2Rl B b B B R B 2 B A B WA % B AR BE R B & L vfE (16
S . JS-2151) o SR W ANpIRE, 1K, . FEsTeb &b
15.4% (14/91) | 34.1% (31/91) . 50.5% (46/91) . HWEFKsTgHF—HEH
DxWBS 5RxWBSZE %, ¥R & FDxWBSX " AV =4 “Timasi” . DxWBS
FIRXWBS EA—FUR 789.0% (81/91) , ik, . FisTg 341 405°4100.0%
(14/14) . 90.3% (28/31) . 84.8% (39/46) . 45&sTg/K¥, DxWBSH] LI
FIBHIWEE . RxWBSTFE R M100% (20/20) ;5 FET1HIHsTg., B&E KX
JZ 5 DxWBSHE/R ] BEHR UL B 95 kB AR A B Bhya T R (2K TEARIRYT IR
“h, 87.5% (63/71) DxWBSHE/RFEH , ZERxWBS K HGT R GHTRLEZ
1% (single photon emission computed tomography, SPECT ) /CTH:IE{L K5k H
FHi87.3% (62/71) , HRIENTIAEMESIGHRM LS5 (5) M HE H12.7%
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[ Abstract ] Background and purpose: As one of the first-line treatment methods for differentiated thyroid cancer (DTC), "'I
treatment is an important therapeutic approach for most patients with medium-high recurrence risk DTC after total or near-total
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thyroidectomy. Risk stratification and real-time dynamic assessment before I treatment after surgery are important steps in deciding

on "*'I treatment, enabling individualized treatment. This retrospective study aimed to explore the role of diagnostic whole body scan
(DxWBS) in the decision-making of treatment for DTC after surgery and before "*'T therapy. Methods: DTC patients who underwent
pre-ablation evaluation were included. Patients were divided into low, medium and high sTg groups based on their pre-"'I treatment
stimulated thyroglobulin (sTg) levels (<1 ng/mL, 1 ng/mL<sTg<<10 ng/mL, sTg=10 ng/mL). The concordance rates of DxWBS
and post treatment whole body scan (RxWBS) in each patient of the whole cohort were compared. The lesion detection rate between
DxWBS and RxWBS in different sTg level groups was also explored. The “thyroid stunning effect” by DxWBS was evaluated by
RxWBS. Through these analyses, the role of DxWBS in "*'I treatment decision-making and its predicting treatment objectives were
assessed. This study was approved by the Ethics Committee of Peking Union Medical College Hospital, Peking Union Medical
College, Chinese Academy of Medical Sciences (ethics number: JS-2151). Results: A total of 91 patients were included. The
low, medium and high sTg groups accounted for 15.4% (14/91), 34.1% (31/91) and 50.5% (46/91) of the patients, respectively.
Comparison of DxWBS and RxWBS results in the same patients in each sTg group showed no evidence of a stunning effect on "*'T
treatment. The overall concordance rate between DxWBS and RxWBS was 89.0% (81/91); In different sTg level groups was 100.0%
(14/14), 90.3% (28/31), 84.8% (39/46) respectively. Taking sTg levels into consideration, DxWBS accurately predicted the need
for total thyroidectomy, with a 100% (20/20) agreement with RxWBS. Among the 71 patients who received adjuvant therapy and/
or remnant ablation due to suspected elevated Tg or high recurrence risk stratification or the iodine-avid metastatic lesions identified
by DxWBS, 87.5% (63/71) showed only residual thyroid tissue by DxWBS; Through the purpose verification by RxWBS and single
photon emission computed tomography (SPECT)/CT, only 12.7% (9/71) of cases were verified as adjuvant or tumoricidal treatment
due to iodine-avid cervical lymph node and/or lung metastasis identified by RxWBS, 87.3% (62/71) were residual thyroid ablation.
In the medium and high sTg group, the overall detection rate of functional cervical lymph node metastasis by DxWBS and RxWBS
was 5.5% (5/91). For the detection of functional lung metastases, the overall detection rate of DxWBS was slightly lower than that of
RXxWBS (3.3% vs 5.5%). This indicates that DxWBS can be used to accurately pre-judge the purposes of *'I treatment, particularly
for thyroid ablation and adjuvant therapy. Conclusion: DxWBS did not induce “thyroid stunning” effect. Integrating DxWBS as a
theranostic tool into the real-time decision-making and evaluation system of "' treatment, as well as with sTg and other biochemical
indicators, may help to bridge the limitations of static evaluations based on pathology and clinical data, and provides a clear
understanding and more precise objectives of "*'T treatment.

[ Key words | Differentiated thyroid cancer; Diagnostic whole body scan; Thyroglobulin

CIBITAE AL HUR IR ( differentiated o3, DA RCIR  LE SAI [ i HOR R sk R
thyroid cancer, DTC) W —ZIRIr HikZz—, & ( thyroglobulin, Tg) . Tghifk ( thyroglobulin
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( diagnostic scan, DxWBS ) %5 | 7 N AYSEH] )
BIPAEARE P A r SR B AR, TS
&ibiAIT -

SUBERIN R B Ry R Y, SRR R
BIT— e %, X AiDxWBSTER) 1 P AYT R
AT A A B R T, AR G BRI R
BB . RIBER R kL MOHAREE ) . BEAEBESEIA N
DxWBS I FH A7 4 P T LF- 43 e ik B8 HOIR iR
2H 2B N BE A S0 WoR L RS kL, I
HL T B8 1 BRI A R O D ik
N” o, (DX WBSTEHS 53 8 % I i A7 A
W AP ) B, DxWBSIHEXM P IAYT
IR S G IR T 7= A AN R 2 . 20 194F 4
W IR EE T B SAE D LA AT
RS AACITAS , JEIR M T DxWBSTETTA i F2 o
M o W E2E IR E R 2T — IR LBl
APTAIF RIS e, ZER & T20194F
Ji oA R B AR S B A T R AL B R 3
P U B AT R TR & KU 42 i
SHERE2 Y — Rk ( DxWBS ) L85 1R T A
RALIGIT ISR, (IR A Y IR R g 4 R
(202157 ) ) ) IRE Y AT ET AT 4T DX WBSH#
B AT ORI R R A ST . E AT,
DxWBSHE2Y7 ek (iEH . filh. Wkt) iy
W E A SERTA RS

FELTT — R AR VAR A R, FRATTAP
ABEZAIGTT BRI ETg (stimulated Tg, sTg)
Vo T B i A ARG I AE DTCI2 A TP YT %
BN, BRI 2DIAR)JGsTg>10 ng/mLAY &
R B W R AR A MA T R
AN [ JB5T P FE 9 e AL 97 s T g 7K 1 K L T 7
Iy TG4 [ DxWBS., 13104775 A% (post
treatment whole body scan, RxWBS) | %¥iF, #
WDxWBSYEDTC “'IAY 7 RTHSR R /e, LhBh
71 RS LT
1 BORHRITIE
L1 FRIEK

[l JE 43 120 184F: 11 H —20234F6 H F 1
= 2 Bh 2 B bt BRI B2 2 B b st B RN B B s i2 )
IFIDTCARIG B E, B BRE A& KA
AIPEAE 7R, AU DX WBS M M7 fE IR IR i &=
( thyroid-stimulating hormone, TSH) . sTgfiTg
Hitk (thyroglobulin antibody, TgAb) M, K

i AYT XRxWBS.

N R e HE sz WOAR IR 2 U) 80k 4 U
A JRHEAEZWADTC [ A 4E H R R FL L R
( papillary thyroid cancer, PTC ) FIH IR BRUEN
J&% (follicular thyroid cancer, FTC) | ; KFH
UWATP'TARYTY ;. Bl oess . HEBRPRE: AEURI
FL Lt HORBYEAR SRR @& & TgAb
KT

T A B E I DTCAR S 25 8 IRTNM #4743
W5 AKPE2015 036 E HUR 2= =D TCi2 R Te pE it
11 FEYEIERE A4 ( American Joint Committee on
Cancer, AJCC) 7+, #thE kKfcksr)z=. 2h
BRI ZTAG 1 . AW B 2315 b E B
FhezBedb nt A B 2= Bedb st Uh A R B Ae 3 2 51 25
fLiE (e 5: 1S-2151)
1.2 FiEMsSA

B AT B B R 1 R TR IT R s T /K20
it (sTg<1 ng/mL) . H (1 ng/mL<sTg<
10 ng/mL ) | & (sTg=10 ng/mL ) 34, &¥&
P AR K P AT RT3 ~4 R AR, 5 1k IR HIR
BRI E 225, I3 TSHAKE->30 ulU/mL, Jf
G iE 5 R R I R ( free triiodothyronine,
FT3) . JFEHIRIEE (free thyroxine, FT4) |
sTg. FITghilA/KF-. TR R 40.04 ng/
mL, IEWZ%EEN1.4~78.0 ng/mL; TgAbH)
EHSHENEREIN <115 TU/mL, & TgAb=115 1U/
mLE, WERHREEE S, PRI . g B
MR 185 MBq "'I-Nalfig#48 h/517DxWBS.
RSV R, MR CCTHATT AR R BRI g AR
M (2021) ) VY, HE#EFF1.11~5.50 GBq "'A
7, I TIRIT )R 3~4 dfTRXWBS X 6T & 4T
BHLKTZ 1% (single photon emission computed
tomography, SPECT ) /CTHi#r,
1.3 BE&goHh

TERRR R BB o . IR TG IS B 3 )2 46 1)
TOLT, W24 m A% B 2R AR R = =
it e e, B A —E R 7R 2 W,

SURARLE RN T O SR E (AR
REFRE ) 3 @ FIBEMmM O LT, O
e B SR s @ ASRE I E Ik TR U Y
AN E PR AL

MUTRAGCNER (IR ERE ) i
KA BAEP ARRUR KA B, PR AR R A
PR LRE J1 (5% BE /2 K/ RS i kS BHAE o AR B
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RxWBS SPECT/CTXF-fif i A% 7~ ) F ik 4 4 1
BIE, Mi2Eraini.

A B H DxWBS 5 RxWBS— 3%, 43 ¥y
DxWBS. RxWBSTEK. 1. #isTg 340 HURAR
PRAN BH PR S L R 2 1 22 5, M DxWBS
X AT A WA . DxWBSTHIH
Wi ARy ks (E L YERE. HIBhAYT ) L ORA
RxWBSIEH DxWBSK A7 ARG HEVEAL . 3R
HIVER
1.4 “WINRLR” VEMERAE

WP R R T E PE VR bR ME . b3
DxWBS. RxWBSEI%, UIRxWBS &5k Uk
P 2H B8 1) RE 1 H IR g 5 % <t Dx W B Sk il
B, RS A o RZAIA T
LG I EZE R
1.5 Stz

K HSPSS 25048 tHR A A T B s b, A7 G

IERSAPE R EsERR, AMFEIESD
A E TR TR 4k (P25, P75) o,
FORHAECR (%) B tERmR, R .
T . NAHHHAE 395Kk H Kruskal -Wallis Bk Al ks
. P<0.05HZERAGIH¥E L.

2 4 B

2.1 BENIEKRFEFSE

AT L NA B E, Hd B 37
B, ZotEsafl, K. T, msTg 34539 15.4%
(14/91) . 34.1% (31/91) . 50.5% (46/91) ,
3L FHsTgEMER] (=1.12, P=0.57) . 4
% (1*=4.93, P=0.08) . T/ (H=0.46,
P=0.80) . N2 ( H=0.46, P=0.80) . M4}
] ()=2.03, P=0.36) . AJCCrH¥] (H=1.13,
P=0.57) . ERfakis)2 (H=0.00, P=1.00) J7
12 S TgFE L (K1) .

F1 G BERIGIKBIEFFFE
Tab.1 Clinicopathologic features of 91 patients

[n(%)]
Characteristic Low sTg groups Medium sTg groups High sTg groups 7IH P value
Gender 1.12 0.57
Male 4(28.6) 14 (45.2) 19 (41.3)
Female 10 (71.4) 17 (54.8) 27 (58.7)
Age/year median (P25, P75) 46.00 (32.25, 55.25) 38.00 (31.00, 47.00) 34.00 (28.75, 40.75) 4.93 0.08
T staging 0.46 0.80
T1 8(57.14) 18 (58.06) 27 (58.70)
T2 0(0.00) 2(6.45) 7(15.22)
T3 3(21.43) 4 (12.90) 7(15.22)
T4 3(21.43) 7 (22.58) 5(10.87)
Tx 8(57.14) 18 (58.006) 27 (58.70)
N staging 0.46 0.80
NO 1(7.14) 4 (12.90) 1(2.17)
N1 13 (92.86) 27 (87.10) 45 (97.83)
M staging 2.03 0.36
M, 14 (100.00) 30 (96.77) 42 (91.30)
M, 0 (0.00) 1(3.23) 4 (8.70)
AJCC staging 1.13 0.57
I 12 (85.71) 29 (93.55) 40 (86.96)
I 0(0.00) 2(6.45) 5(10.87)
I 2(14.29) 0(0.00) 0(0.00)
I\ 0(0.00) 0(0.00) 1(2.17)
Recurrence risks 0.00 1.00
Low 2(14.29) 2 (6.45) 2 (4.35)
Medium 7 (50.00) 20 (64.52) 31(67.39)
High 5(35.71) 9(29.03) 13 (28.26)

*: P<<0.05; **: P<<0.01.
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2.2 DxWBS5RxWBS “TiiZR” 447

H #2919 & DxWBS- 5 RxWBS K4 DxWBS
ot BT A BRI L SRS PR AL, A1 AL R
HARERXxWBSH R (E1) , HARXxWBSA
ERE I, Zeak WO YRS, RAEI
DxWBS/™ A “Ufian” o

!

. .
A \
» ¢

E1 DTCAJGHEDXWBSE5RXWBSE L5
Fig. 1 Comparison of DxWBS and RxWBS images in patients

after DTC surgery

A 31-year-old female underwent “total thyroidectomy and right
cervical lymph node dissection” in June 2021, “right cervical lymph
node dissection (regions Il and V)" in November 2021, and “right
cervical lymph node dissection” in October 2022. The TNM staging
was TIbN1bMO, the AJCC staging was stage I, and the recurrence

risk stratification was medium. A: The anterior and posterior bitmaps
131

of DxWBS, indicating the thyroid bed area in the neck and the ~'I
concentration area in the left lower neck, diagnosed as residual thyroid.
B: The WBS after 125 mCi "' treatment (the original "*'I concentration
area in the left lower neck was not shown).

2.3 DxWBSS5RxWBS—EZE K [ kHR N =
A%

DxWBSFIRxWBS Kk — % 489.0%
(81/91) , 5.5% (5/91) A ERxWBS /R
HHR AR AR H R (ISR ERE ) R
DxWBSZ; 435.5% (5/91) HHEERXWBSHK
DxWBSHRI 2 B Z BAG F Al Ge ) i Rkt

MR, H . WEisTg 349, DxWBSHIRxWBS
SRR 51100.0% (14/14) . 90.3%
(28/31) . 84.8% (39/46) .

S DxWBS HIRxWBSTEA A s Tg 7K -4 [H
PERRALLE AR IIR . (Rs T N0%, —FOR
J100%., H1sTgZHRxWBSTEDxWBSHE I 2 fig 14
IR (12.9%, 4/31) Hal &M H
R E R Re R (E2) o misTedls
DxWBSK eI MM L2575 (2.2%, 1/46)
Keitif%7% (6.5%, 3/46) BRI, RxWBS
MRk i AR 2R = [ 8.7% (4/46) | .
{H34H [A]DxWBS K RxWBSTRN 22 F I 40 123
X (F=3.947, P=0.185) .

IIFIDTCARJG . “'WATF RIS B E
8.8% (8/91) Ht P DxWBSHZ I F] FHPE 5 Ak 1fij
PR HIGYY, H3.3% (3/91) 2K
MR G IR 3 B M 52 R fa ks 4r 2 (555, 6. 817
BE) (R2) .

- @

E2 DTCAJFHZEDXWBSS5RXWBSE L%
Fig.2 Comparison of DxWBS and RxWBS images in patients

after DTC surgery

A 32-year-old female underwent “radical thyroidectomy” . The TNM
staging was T3bNOMO, the AJCC stage was stage |, the initial risk
of recurrence was medium, and the sTg was 2.74 ng/mL. A: Residual
thyroid tissue and functional cervical lymph node metastasis. B: WBS
after 150 mCi "'T treatment: Residual thyroid tissue, functional cervical
lymph node metastasis and lung metastasis.

%2 DxWBSE&XDTCEE 'SR KHISMm
Tab.2 The role of DxWBS for the "*'I decision-making of DTC

Case Gender Agelyear sTg/(ng'mL™") DxWBS Decision-making
1 Female 32 2.72 residual thyroid tissue, functional cervical lymph node metastasis remnant ablation
2 Female 32 4.72 residual thyroid tissue, functional cervical lymph node metastasis remnant ablation
3 Male 39 9.72 residual thyroid tissue, functional cervical lymph node metastasis remnant ablation
4 Female 47 9.58 residual thyroid tissue, functional cervical lymph node metastasis remnant ablation
5 Male 48 26.70 residual thyroid tissue, cervical lymph node and lung metastasis remnant ablation
6 Male 37 39.00 residual thyroid tissue, lung metastasis remnant ablation
7 Female 33 76.60 residual thyroid tissue, functional cervical lymph node metastasis remnant ablation
8 Male 34 163.00 residual thyroid tissue, lung metastasis remnant ablation
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D" 125 BRENHEBRRE" DO RERPOUER

2.4 DxWBSZEDTCEE LA EIiTfEHhAENX

455 DxWBS, HEATNMO . B A G
O3)2 . ST SR s 28 KU AL R P A T7 i i
BET AT AR . i RxWBS B2 56 31F A& 3 .
O B wCH WeE HGIT (RIES830. 60, 80
1100 mCi) 20455, RxWBSHE)Z| 55k
FERH, —FHEKH100%; @ 71618 HE HsTg.
Ak RS 4y 2 5 Dx W B S 7R 1] B 45 fill 4 5
Rk 25 T0UCHI W A BB TR (B) WEAETRYT,
87.5% (63/72) DxWBSI/RFEH , ZRxWBS K&
SPECT/CTH A A 5% & 1587.3% (62/72)
PRI 2] Dy REE R WR L GEFERL RN (B ) Bl Rs
F12.7% (9/72)

fEfRsTgdiv, HmE LR )2 (DxWBS
WoRACHEEH ) WA WA BRI T 9%, RxWBS
BIZI 563X AR (100% ) o FsTg2H 15
HBBOE LRI A, H1180.0% (16/20) MY
HDxWBS{U B /RFEH , ZRxWBS B Z 5 1E 5% H
HoH80.0% (16/20) , LREME: MM L4574 %
§EM15.0% (3/20) , DIREMETEM RSB A
LRkt 45.0% (1/20) o 5 sTgH i
W EOE IR, H90.5% (38/42) MY
FHDxWBSIU /R H , RxWBSED %) 5 ik 7% H
H188.1% (37/42) , TReMESIF Mk L 45568 K
2.4% (1/42) , ThuetEMiige%th9.5% (4/42)
(#£3) .

#3 TEIsTgAR%E 345758 RRXWBSZE R 51t

131

Tab. 3 Statistics of ~'I treatment doses and RxWBS of patients in different sTg groups

(m)

RxWBS

_ '] treatment
Characteristic R Case
dose/mCi

residual
thyroid tissue  lymph node metastasis

functional cervical cervical lymph node

lung metastasis .
and lung metastasis

sTg<<1 ng/mL 15.4% (14/91) 30 1
80 1

100 3

125 7

150 2

1 ng/mL<sTg<10 ng/mL 34.1% (31/91) 30 3
60 1

100 7

125 15

150 5

sTg=10 ng/mL 50.5% (46/91) 100 4
125 17

150 25

1

1

3

17

20

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0
2 0 1
0 0 0
0 0 0
1 4 0

33
PIAYT R R B RS E G TR AR R
(IR EIRYY, H S5y S g USRS DR G,
PRI AT R IZEA DA X T A 12y T ok
R REE , PWE R MR R AT — 1k
R, MRATTEIRTTATHET LA DxWBS iR
BT S T AR, AP THEDTCH Bks 2T 7
SRALSE I B G
DxWBSZDTCHH AR5 & ' THYT s s
R WG K MRS I T-B, A B T sk

®

ERSHMEAL . BH , IR R RS AT T E ]
IR AR AR o (HIG PR BRI 11 I DxWBS
ATREF= ARG WO X H A . 1951
fERawson P ZERIT SOAFE R SR AELE A Ak
N7 FRESE, SRITZSCEAER T TR AT
FFOPR B8 10 Jey BRPE FIGE DL E , A (] “diidm
(stunning ) 7 —ial, G S diPark A5 1K
B ], ZHFSE R IRDXWBS it F (14 /I8 1) 42 3 S 1
A S UL T B AT T =0 05 4 s % sy s ey R g [
PIBERBLAE 7 AR R T S S 22 A R, B
FIE I R o B, X Cdmmsain”
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1 B 2% e i 1 — BLAFAE S . Hus VO B &
B, A BRI TR, IR R
FAIEHE 22 B AR F T A% 0T (185 MBq ) 4
SEMIRIT 4 R o AWFSEXT EEDxWBS 5 RxWBS,
TH R 1888.2% H IR & DXWBS A
BRI PR o FEANEsTg/r 4l DxWBS
) — BR324 100.0% (14/14) . 90.3%
(28/31) . 84.8% (39/46) . LiRZEFIER
DxWBSHE #1297 — AT B A THG Y7 A
X B ZOARREAR T > T R
AT BEPEBT 9T B4 45 32 R DxWBS I R ¥ i DTC
BE T R IPR LU, B ITIER “Epnag
L7 AT RE SIS W 14 DR g ke 7= A i
VEFIRTEL. ] geatiess 1) A X AS A I DR 5 T o5
PTCH % DxWBS & RxWBS B4 45 B 17 %,
K INDXxWBSHY M T 494.9%, SRxWBS
HA BRI —E0R . X EERREE R IRR X R
il 1 AN B . FLR X TS 7 AR S R ) I A
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