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[ Abstract | In recent years, the incidence of differentiated thyroid cancer (DTC)
continues to rise, with increasing attention to perioperative management and
postoperative thyroid-stimulating hormone (TSH) suppression therapy strategies.
The American Thyroid Association (ATA) released the “2025 American Thyroid
Association Management Guidelines for Adult Patients with Differentiated Thyroid
Cancer” in 2025, which include significant updates on perioperative parathyroid
function protection and TSH suppression therapy. In terms of perioperative
management, the 2025 ATA guidelines recommend intraoperative application of
novel methods to identify and protect the parathyroid glands, and adoption of
parathyroid hormone (PTH)-guided calcium and vitamin D supplementation protocols
following total thyroidectomy. Regarding TSH suppression therapy, the 2025 ATA
guidelines eliminate specific TSH target value recommendations for initial treatment,
emphasizing that TSH targets should be dynamically adjusted based on patients’ initial
recurrence risk and treatment response to achieve individualized management and
avoid overtreatment.

[ Key words | Differentiated thyroid cancer; Perioperative period; Parathyroid

function; Thyroid-stimulating hormone suppression; Individualized management
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(incidental parathyroidectomy, IP) FJ&4F K
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H0.4%~13.8% 7, [E N —T B AU ESE AR
i, RS IR E B 0.4% s (HFUR R 4 1)
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PURARES MAE, T REE . PLREZE . 1)
FRAC, RN AT B AR O 5 AR PRI ] Ak
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Je AR M 9 S R T L AR DTCAR R I %
B LA ILAE B YA
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WERDTCA G 64 J 7 22 RS #h 7855 A&
TP 4E A R DIk e R 0 1 H A5k,
% S P T R AR RS IR S B E >
B R HOAR 55 R D RE DR AE , FE A T,
FERRA1K0.5~2.0 pghybiryk g fbms, wif K
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AT T2 S KO- o R B REf AR IV 25 (OH)D
K- T20 ng/mL (50 nmol/L ) . K AMERUIRSS
FR DI RE VAR AE P 3 A2 A S0 3 TR IS S
REAAEIEOL T, e 5K V-5 AE 228
O T 1 R AN oo O Y

HAN, fEREEDTCA S TSHIM GG IT
AF AT 5 3500V U S R IR R R ( free
triiodothyronine, FT3) /Ji# & HARMEER (free
thyroxine, FT4) Fh, 384 52 A0 0 B
A, BRSO SR . PR R TR A [ an T
U IR AERN-AR ¥ Ik ( N-terminal telopeptide,
NTX) . [ B EALC- KRk ( C-terminal
telopeptide, CTX) | Heft:am, B WlhsE
T 55 0 FE AT 3K 30%~50% , 8 A B Y FEOIR IR 3
oM R AT, TSHIK B AR AT S350
T P N S B R
FERTRIN 2, B /NS RIR, B 5% AR
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WO RS B AL, 2927 %) 2 Bl v
ST, (HPTHZ IEH sk, B/hekigid %
B, B /INE FEIROE >, 24 hPRESHEM S
2~3%, AR ILEE & LR R T b VO L X TR
DRI, PO R ] 5 B 2 25(OH)DK
TRRAR, Sl s, i s A
[ 25 52025 RATA TS B9 K Scik -7, $32 TSH
TR B A T BT R s 5 AR, IR T
HACHIE L, BRI T B R LS S .
25(0H)D ., PTH/KFAGAF
2 HLEERIREARBTSHING BB AN &L
=18
2.1 TSH¥PH) & J7 09 JR B2 Fe Bk,

DR AR A D sl DI BR AR Ji5 1 22 HR B 2R
(levothyroxine, LT4) #47TSHiHIGY T EDTC

ANJFEHEENZ . HE R o 0 6 TSHAY
Sy, TR RT RESER B B4 FROBR Mg 0 i 4 AE
AR, DT AR RS &2 K RN AH BB T K
5o BRI, KT TSHINE], Rl ZH TSHYERE
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ok — RIS, AR ERIR T 0 i s)
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LG, G £ B AR e &2 % IRV 5 sk S iod B2
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Ik, B EIE R ALk &, TSHIAYY H
WIS, BRI 2 IRV 4 2 20 4 T A A0 Ak
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#5 SRR, AT E I TSHIN G 2 2%
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MTSHALF IE# Sk 4 (R4S, it
1E, AKEET e ) .
2.2.1  WIHREE R A 43 25320 W In) kG A A A

2006HTATATE R " $H L MR I PR Bl
FRIE . AR, IBI7 IR DT B AL R TR
JEWMDTCEZE 47 NG . hiafEfa, (AIfFRM™
FE AR 3R 43 2 25 AR A TSHAPHI H AR . 2009
IRATATE S " W LR Y2, I8 A S
G55 . ARG Tl AE M Fabr. 2015 ATA
TRt — AL E, AR B2 RN K
BH . FTCMARICFEE | JEPr 22 AR IE 5548
B, X B G A B TR A 200 o 8 o e
Ko 2025MATATE BaH rh fa o iE— 2L gk ol
fiKfe (10%~15% ) Fi@Efe (16%~30%) , Jf
TSR T X543 T B AE | IR 25 R e
ZEESAMAL . A B T YIS ISR N
(7%, i AS Z 9 SR, A5 B
R SRS L PPN R 1 2 R KU, AT AR 3T 5 A
PEARRIIRTT %8, R BRI T BB T AR 2 o
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FHRILAE . 20060 ATATS B LT R 43 2 42
22 RALTSHME B iR, 24P YT iR
R, (EORBEAR S . U FE IR ST XD T CAIR
fa B, TSHRHEHITE0.1~0.5 mU/L, 144 &
fa i, TSHRMFEHIZE<0.1 mU/L, {HJEEX)H
fo NBE FARABEIAHfG . 2009 ATASE B B Hf T
fa B FAImH BAr (<0.1 mU/L) Hfa s A
[l XM fE R, [FFEAELE20060FE M (0.1~
0.5 mU/L) . FEAMEIRBARIRAE R B, ¥k
T B TSHIM R AR P I AHFIE

SR, 2015hRATATS B A% O BUARR &
HEARTY T, ZIEEGRE], X T SR
ZMEIESE MDTCMRfE B, o TR A TSHA
T SF R0 I 4 R B R AN R RO AR, AT
B R T T el R i B AT &2 XU ) 3 45
2015 R ATAHE e 42 3 A X &, TSHI %
Hil7E0.5~2.0 mU/L, £Fxfrfafisd, TSHI ]
7£0.1~0.5 mU/L, XAHLL TR AL TE X
AR, T R A R B T SHER i 5 JE 46 B L
(<0.1 mU/L) ., 8B TRAEDTCE# 2 TSH
T A PRI B2 2F AR PR AT s, N AR e
AR S P T A B X RS JEE & ARG
B, MR A2 (European Society for
Medical Oncology, ESMO ) $5rd 5 ATA%S 4 [A]
AT FE%0.5~2.0 mU/L ") 20234 [ P k1
CHUIR RS 3T Fn AL B R 2 ia e ™ (B
By P BT DTCHEE MR IR K
SRS . TSHPPHIIA YT AN BN KU AR 136
SPRA R, WAL TSHIEH AT AL H 5 .
2.2.3  IRIF VAR R TSHE Gl H AR I8 A 4% 0
S5

20151 ATASE 7 5 T TSHEE il 3 Fol AY # 8 J2
2025 R ATA TR’ F — 20 4l 1k 21 25 XU P4 i) 2%
fill, PRAREDTCHE MG P L A WL
T MIBEIR RIS RIS RN
5 CHEEERR" o 2025ATATS mH it T 3%
FIGI7 N B BARTSH HARERE, I N RERR N
R TR RNAYT Iy A2t T I A TSHA 21 B
b, zdEmAE L, Y TR K RO
A" FHARBR DB, Toief Tosisik
gEH, TS RGEBEARANGYY, TSHEEH HEx
A CETEIE R SZWEN . i RN

Aa” PRI EVIBE R “Z5H R NANAET 1)
DR AR 400 S HIR R R i DI B 8 %, TSHE= I H
PN T IEH S 561

2025 W ATATE /e BUH 1 X 9096 8 TSHA i
BT R EARTSH B AR EHESE , XTI XU 35
JRURS: L JGAT AT A b 3 45 4 1 R % i i 114 JB 3
AWK TSHIIH ESHWE LT (7
46 ) . XEHE, X TERA PSR
IR B, N5 IEZ L TETSHE
b, EFEEIEIER R A, 2025MATAE
T T 5 S T DA TS HAM R 4 XU - 4R 2 1L S
TSHHEME . XE—-MretErshSd®, &
BRI RN T REAR AL (N “ANHf " AR
JpoRSET B CRE” ), HA S0 SR
Wl fes Ak, PR T SHE $1 H ARt b 25 2 3h &
). AT
23 TSHAPH) &7k B0y UM T o0

U ATATE 1 B 1 2 TSHAME VAT i B #f bx
i (55 S R 3 e e 2 1 S i - E
IR WSt A—E. B e TSHID I 7E
DTCHEH T VE MR AR 2 R R, A4
SIS REA RN, AT TP B R R A R
F TRt A ) SR — . ISR A P B ™ B
FREEAI SO TSHHAT /3 R0 7 45 7, WA
WFSE AT LEBCRIPAG 435 4%, X TSHAMHZ A
ARSI
2.3.1  TSHAMHIE IR LR AAAEFHIL

R, L R PERT ST 20 N TSHIM GG
ST R E PR T 1 3CHE, I TSHIm AT
B ERT B E LR, B DA TSHIMH
2RI A BN B ACE IR A RSN R 45 . EIR R
) e 3R 1 S B ke SRR AR, (EE A A
F¢ TS IR TSHIMG AR R i
AR TR . AR U TR ARE, angkid
FEAMIRIT I S G R BRI ROV R A, R
W TSHIPHI AT I IEEs R (£1)

2.3.2 ARMEDTCREMYIBR A S B TSH H AR F77E
x &

AR, 22T 5T XK S A U0 B AR 1Y
TSHHAr$E T ANFEIAT, S R I R S e rh A7
FER PR SRR, W TR IR fG B e B - )
BRImEA HURAR IR, w2 1 kS 2 S IR



h-18, &
846

(025REEPRISERMADHABIRIRESIEER) % BEFARPRSIRIIEMMSG. MERARBTSHIGIEREE ™A

HERE

WHRBEGR , B “BAETSHEAR” BUMIRYT R
RYEE b, S KT 2 RS, X
R fe i (AT IR UIERE ) . B
TSHAMHIAREH R & P 4 o IR SUAIESE /A 7E
TG, ARSI FEATS S TSHAM R R e A1)
#irfe (R2) .

JRAEFAE BRI, B T A IR,
B R 3 He il % T 5 ke U AR v A5 1
MR B (o332 2 HUIR IR VI BR ik 2 it
DIER ) . HEAFRTSH H AR B 1R 1E #2750
W, TARESRAC T IE R . A TSHE TIEH L
FEL, e B ORI R B Ry CindE G
I7) . DMK I 4ERr IEH HURIRIRE .

233 F3WEM (active surveillance, AS) ]
TSHAPHI/EH S5 A —

ASE N AR AE B IR R o/ FLSk R
( papillary thyroid microcarcinoma, PTMC ) Y
BUEPORMS SR, EASHAMRDE AN S TSHAN
HIRYT DL S e B AR e e . H R 7E i
ForB ENIMERA I T, & I

PRSZIE 2% 5 3 . 20214F HACHHR Y gy %)
T IR ¢ v (AR IR PTMIC B 35 T % S TSH
TR ) TF 225 3 B 9 T PR

HETHFT ) R & B TSHAK - 5 ASH ] i
R RATAE I, R, M4 kT
FASHE, MO TSHAERE EH 2% 6 H N,
DA ik A K S TS HAM ] 7T R S350 L85 B 85 2R
Ge A BRI XU o SR, T 4F ke 22 39 5 Jo e BT
g% OSBRSS TSHIN R IESE (£3) .
XX B R PR LESE , H R ORI IR, X T
PTMC ASHAIRE R L TSHIGIIAYTY, HEi)
ToREW, ARIEHE R IEE Wi ) “SeRer i
o fEMASBLEHMESE, HARKumalE st
BEA TSNS . BARHIERMESL —ILT4
Jrg, HAZHU R4 BE T O e X AS L F 45 T
LTHAIT, SR T I RSB 2 T & R AR
R . BRTFIFRAREA . 2l 7
IR REHLGT BRI IR, DRI R EUE RE
TSHIMHRIT ek, IFiE A MALTSH
HA™E

F1 TSHMMFLATAXIGRARERICE

Tab.1 Summary of results from clinical studies on TSH-suppressive therapy

Clinical study Case, N Follow-up/year Main result Benefit or not
Hovens, 2007 -’ 366 8.85 There is a positive correlation between serum TSH levels and the risk of Yes
recurrence and cancer-related mortality. A TSH level exceeding 2 mU/L
significantly increases the risk of tumor progression, recurrence, and death
Pujol, 1996 (23] 141 7.9 Patients with sustained TSH suppression (<0.05 mU/L) exhibit significantly Yes

longer recurrence-free survival compared to those with consistently elevated

McGriff, 2002 ">

Carhill, 2015 "%’

Diessl, 2012 1!

Klubo, 2019 "

Tian, 2019 -2

4147

3238

157

867

166

4.5-19.5

72

5-9

TSH (=1 mU/L). Moreover, the degree of TSH suppression is an independent
predictor of recurrence in multivariate analysis

TSH suppression (maintaining TSH <<0.4-0.5 mU/L) significantly reduces the
incidence of major adverse clinical events, including disease progression,
recurrence, or death

Moderate TSH suppression (below the normal range) improves overall
survival and disease-free survival across all disease stages. However, further
suppression to undetectable levels does not provide additional clinical benefits

Compared to the non-suppressed group, patients with a median TSH level <0.1
mU/L show significantly longer thyroid cancer-specific survival. Nonetheless,
further suppression to <<0.03 mU/L yields no additional survival advantage
over <0.1 mU/L

TSH suppression therapy did not improve 5-year progression-free survival in
certain patient cohorts

In intermediate- to high-risk DTC patients with pre-ablation Tg<<1 ng/mL, no
significant difference in tumor recurrence was observed across TSH groups
(<0.1, 0.1-0.5, 0.5-2.0 or >2.0 mU/L)

Yes

Yes

Yes

Not

Not
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Tab.2 Summary of clinical studies on TSH suppression following lobectomy for low-risk DTC

Clinical study Case, N Follow-up/year Main result Benefit or not

Sugitani, 2010 (291 433 7 No significant difference in disease-free survival was observed between the Not
group with TSH suppressed to <<0.01 mU/L and the group maintaining TSH

within the normal range of 0.4-5.0 mU/L

Lee, 2019 1528 5.6 In low-risk patients who underwent lobectomy, the recurrence rate was only Not
1.4% during a median follow-up of 5.6 years. Furthermore, no statistically
significant difference in recurrence rate was found among groups with different

TSH levels (<0.5, 0.5-1.9, 2.0-4.4 or >4.5 mU/L)

Partial benefit
in a subgroup

Xu, 2021 (1] 2297 5.8 The study cohort consisted of 41.2% low-risk, 42.4% intermediate-risk, and
16.4% high-risk patients. The results indicated that for the entire patient
population, the median TSH level was not associated with the risk of
recurrence. However, in the intermediate- to high-risk subgroup, recurrence-
free survival was significantly higher when the median TSH was controlled

between 0.6-2.0 mU/L compared to levels >4.0 mU/L

Gubbi, 2024 3591 5 For intermediate- and high-risk DTC patients, no significant differences were Not
found in progression-free survival, disease-free survival, or recurrence-free
survival between the TSH-suppressed group and the non-suppressed group.

Moreover, TSH suppression may increase the risk of secondary complications

Park, 2018 '/ 1047 8.9 The structural recurrence rate after lobectomy for low- to intermediate- Yes
risk PTC was 4.0%. The serum TSH level at 1 year post-operation was an
independent risk factor for recurrence, with patients having TSH>1.85 mU/L

demonstrating a significantly higher recurrence rate
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Tab.3 Summary of clinical studies on TSH suppression targets during active surveillance

Clinical study Case, N Follow-up/year Main result Benefit or not

Sugitani, 2014 (s 322 6.5 No significant correlation was observed between the mean TSH level and tumor Not

growth

Kim, 2022 234 55.6 When using the time-weighted average (TW)-TSH, a high TW-TSH was found Yes
to be closely associated with PTMC progression. Specifically, for patients
under 50 years of age, a TW-TSH level >1.74 mU/L was identified as an

independent risk factor for disease progression

Lee, 2023 7 699 4 A baseline serum TSH level =7 mU/mL may predict tumor progression Yes

Yamamoto, 2023 "**) 2509 10 Patients receiving LT4 treatment showed a significantly reduced tumor volume Yes
doubling rate, suggesting that TSH suppression may delay the growth of

PTMC
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