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[ Abstract ] Obejetive: To investigate the value of ultrasound in predicting the 5-year postoperative recurrence of patients with

Hashimoto’s thyroiditis (HT) combined with papillary carcinoma of the thyroid (PTC), hereinafter referred to as HTPTC, and to
establish a prediction model. Methods: The ultrasound and clinical data of 292 HTPTC patients treated surgically were collected
and analyzed. The recurrence of patients was recorded, with a median follow-up time of 5.42 years. Recurrence was defined as the
presence of cancer cells in new lesions or abnormal lymph nodes confirmed by fine-needle aspiration biopsy (FNAB) or pathology
results after a second surgery. Univariate Cox regression analysis was used to determine potential predictors related to 5-year
recurrence, which were then included in a multivariate Cox regression analysis to identify independent predictors of recurrence and
to construct and evaluate a prediction model. Results: The multivariate Cox regression analysis confirmed that a nodule maximum
diameter greater than 1.5 cm (HR=3.37, 95% CI 1.17-9.68, P=0.023), a nodule aspect ratio greater than 1 (HR=4.82, 95% CI 1.69-
13.75, P=0.003), microcalcification (HR=5.51, 95% CI 1.18-25.68, P=0.029), and multifocal malignant nodules (HR=3.28, 95% CI
1.03-10.47, P=0.045) were independent predictors of 5-year recurrence in HTPTC patients. Using these variables, a prediction model
for recurrence in HTPTC patients was established. The C-index of the model was 0.845 (SE=0.061). The area under the receiver
operating characteristic (ROC) curve was 0.767 (95% CI 0.502-1.000) for the third year and 0.834 (95% CI 0.695-0.943) for the
fifth year. Conclusion: The ultrasound-based predictive model provides a new method for assessing the recurrence risk in HTPTC
patients, aiding doctors in personalizing preoperative planning for patients to reduce overtreatment.

[ Key words | Hashimoto’s thyroiditis; Papillary carcinoma of the thyroid; Ultrasound; Recurrence prediction

AR, AR KRR % (Hashimoto’s

thyroiditis, HT ) A I:HURIRFLCRAE (papillary 1 ORI
carcinoma of the thyroid, PTC) (i AHTPTC)
MR BEGESE I L BT E AR 1 BEIERE
VTR I 2, R PR E X T I i 20174 1 H —20194- 12 H 7 A B
[ 7 4 N B B L A Ak iy ) R BR B — PR O RS AR T A
S aiPTCHI Y, HTPTCRIMEYE 47y st f T TRTIATE A e i 8 o L 1 il
B s T SR e R e e bk SRREIEARER L MRRHE . i R AAER
B 2B R A RAE I T A DT U E 2R S 1Y SRR, FEERAREE RGN PAPRHE:
MERE . AR TS T AR IS HA R oG R ok e O AT MU A A R B B2
K . FEE. wE s S Bk, HTPTC Mo @ ARBI2ZFAWNBEST 1 HLHE HUR IR E o
S HEPTCHUR B4F, B RHTPTCH F ) O AR A SWONPTCHIFHT. HTHE
RE T LMt AT, B, gEARE R WORR RO B A A S UL 48 1 B 40 A
M R K AR, BT AT e e TORBRSRAERRLIR R, OO R bk U A
JomEE ) HANEFAMBMATPTCE W EANTEA L HEBRARE: @ AR Sk S0 S
s T B, MR RS K aE T @ BE R EIRE B A e 2 .
55 KB BRI SUTPTCE & O WREBHEFRAEE. @ Kij. mZ&dAa292
AR SCME . R USRI AR FIHTPTCEE AT . AR AP EAR
B B AR 0 B I PSR, Wb Ry TRECA R R B PR AR I T S ttifE
By P, WHTPTCHR HRMERmpyy 12 BRWHIERS
% 12.1 %

K [E SiemensZy 7] IPACUSON S3000



(M BBHE) 2024553353

241

RUB R IZWL, kM 34~9 MHz; DL R A =
Philips/A Al WEPIQ 7RV FT 2K, #RIHHRS5~
12 MHz,
122 hi:

THEMBEFAEE, S2H5LEIN ¥4
( American College of Radiology, ACR ) HUIRAR
GRS FEE 240 ( Thyroid Imaging Reporting
and Data System, TI-RADS) 4347, RAELST
EFERAE . K/N, L SR IS G LE
W% FATEN; ZIRAdler/ g Y, RS
R RS s 10 SR P ML O o EAS g P 2
A A R ATEE T , 24 B s i
PR B35 P G A T ORI, 4SRN
BB, 244 B T i i i ik TR 0 sk A
KRR W0 B E A 2RSSy, e
RAE AR B W 0 O 2515 R
1.3 IERFFHERE

I PRAFFAE SR SEFE B BERE AR IS . Mo . K
HIEH (body mass index, BMI) ; FAR(EE. .
FARARL MEEEAEE; RERHEEER:
kbR | RS O B AR
PUARME R RIGHBNGITEN; HORMRS S
iR (thyroid peroxidase antibody, TPOAD )
APTH AR BB & B4k (anti-thyroglobulin
antibodies, anti-TgAb ) 7KF-,
1.4 SXBEHER

X TR b [N R R 25 B B 2 — R 2l
BT AR, R R
RAGOLEAE . X T RIEARBEHIT 2 AR,
I HIEREVT RO E R E LA R . BX
PR B ANEFZEHRITE RS (fine-needle aspiration
biopsy, FNAB ) I TR 5 By P74 A 6
125 1 A Rt a N Ry e e gail)
1.5 GritFAbiE

FKHIR 4.3 38 AT 8 o o SRR
Cox a1 431 8 E 5 54F- 5 kA 5 04 15 A8 Tl [
K, BEMEIKERE N0.05, BAE R AE i A
Rt — PP ALK R Cox Pl A 43Hr . i H]
B ] Je v Akaike {5 AR IE D BT R 2
Sy PO AR b, R TR 2 AR A

My O AR AR AR LR, AL AE ARG LA
KM Log-rank# 45 . 383 Fb ] XU A 55 . C
TR, PSR LRSS . WaldK 5 . Log-rank G5
RS 52 10 TARRFIE (receiver operating
characteristic, ROC ) &k ik 1R (area
under curve, AUC ) APFAl FNAL AR RE I #4) 4
IS

2 4 B

2.1 FNREZES T RERE T
292BHTPTCEH HIBETIZE K, 10161k
87 v N A 07 R R B 2 — = 2 i 1Y
BIFFE A LR, 19158 IR DR . BT
WIS C R 16015 & B, (UIE4BIZ4FNAB
W2 0 5 R A1 2490 28 — R TR I s Bl 2 46 2
UWESE A K o BEAFiti 17 BA B (14 v 57 Bt 37 5 ] A
54240, fEERAM 6B EE T, BSHIHEARG
AT T RS ERGRYY s mAER k4L r276 1 B
W, B 10563 T RRE R BGIT . Gt

R1 BEELKAH

WiH n (%) 8iM ( Py, Pys)
BRAEN (ZK) 16 (5.50)

B 5 et [ /4 5.42(4.58, 5.83)
ARG BRI E 2570 (5588 ) 121 (41.40)

AR S5 9 LR (D 45 5 A 0(0, 022)
ARIFHBNAT I (H52) 110 (37.67)

AR/ % 40 (31, 50)

PRI (5 35 (11.99)

BMI/ (kg'm?) 24.19 (22.09, 26.67)
S5 iR A% /em 1(0.71, 1.40)
SRR (>1.5cm) 48 (16.44)

SR CRPEEULT S ) 291 (99.66)

S5l (e AR ) 271 (92.81)

LEIER (HAREE>1) 82 (28.08)

g (GrrAREAHIN ) 89 (30.48)
ARSI (REsAk ) 128 (43.84)
SRS (2~351) 65 (22.26)
WM (Z24h) 88 (30.24)

S5 SR (i) 142 (48.63)

192.85 (77.65, 340.30)
395.45 (65.70, 1300.00)

anti-TgAb/ (TU-mL ")
TPOAb/ (IU'mL™")




242 I, & S ERAHURIR R A IFPTC R 4 5 R 5 0 T o Ay 1z 40 (.

BT, AL IR 7 42 32 5 Bh IR T 10 2B ) 1
EZRIEGIFE L (P=0.586) . XTHEENE
RIm IRAE B RS RRAE | B OK T B R Ry
fEZ WK1, Cox AR ZE BIHMTES R Bw, 45
TR (P=0.001) . JEIR (P=0.009) . %k
(P=0.015) . #5{b1EHL (P=0.003) | @ ML
oL (P=0.004) | k5T E0E (P=0.001) |
25 5 b RS L ( P=0.008 ) 2S5 HTPTC
B SR RARPTEAETMHEE, ZHE Cox
T RAES, ZT R K >1.5 cm [ HR=
3.37 (95% CI 1.17~9.68 ) , P=0.023] . %%
WYHE>1 [ HR=4.82 (95% CI 1.69~13.75) ,
P=0.003 ] . %54 [ HR=5.51 (95% CI

1.18~25.68) , P=0.029 | M %ik2E%5 24k [ HR
=3.28 (95% CI 1.03~10.47) , P=0.045] J&
HTPTCHE A SAEE K iR Ew (3R2) .

SEAT A AR 25 S C i L [ HR=3.42
(95% CI1 0.76~15.44) , P=0.108 | , {HfEZEH
) Je i e HR R DR B Tk, AR A W AR T 1Y) il
N R 2R () AR 44 S F93000 ] 3% s ] 2 s o A
A, AR, ST ERKRAE . RIR. %

BEALTEOL . A MRS O . B 1 B A S 2
WG WAL DA AN R 53 20 22 (R T A2 e AT
% (recurrence free survival rate, RFS) 25 6%
TR (P<0.05) o FIUER T BARFT S
AU & AR i B A A A SR 2%

®2 EFHKSEITTINIKSCoxE A4 R

ZHET ()

o R Log-rankf345  FRPIZR AT (CORIE%E )
A g ( ‘2‘2%[2) Eijfy)g S4ERFS (95% CI) /% ——
= niv Pl HR (95% CI) P  HR (95%CI) Pl

ERiiroNE 12.56 0.001

<l.5cm 244 8 (3.28)  97.90 (95.84~100.00) 1 1

>1.5cm 48 8 (16.67) 91.29 (83.49~99.83) 495 (1.86~13.28) 0.001 3.37 (1.17~9.68) 0.023
ZEIEAR 7.71 0.005

Yt <1 210 7(3.33)  97.14 (94.65~99.64 ) 1 1

L > 1 82 9(10.98) 9625 (92.18~100.00) 3.68 (1.38~9.97) 0.009 4.82 (1.69~13.75) 0.003
EARTBUE 6.72 0.010

Fj 203 6(2.96) 98.19 (96.12~100.00 ) 1 A

T

%;ﬁd@f 89 10 (11.24)  93.93 (88.86~99.29) 3.51 (1.27~9.65) 0.015 A
ARSI 13.43  <0.001

7 SN 164 2(1.22)  99.38 (98.18~100.00 ) 1 1

Ak 128 14 (10.94) 93.66 (89.13~98.41) 9.58 (2.18~42.25) 0.003 5.51 (1.18~25.68) 0.029
LAY ML 9.68 0.002

0~1%% 227 7 (3.08)  99.11 (97.88~100.00) 1 —

2~3% 65 9(13.85) 89.34 (81.50~97.93) 423 (1.57~11.40) 0.004 —
S SRR 13.38  <<0.001

Pk 204 4(1.96)  99.00 (97.64~100.00) 1 1

EZ 3R 88 12 (13.64) 92.35 (86.58~98.50) 6.31 (2.04~19.68) 0.001 3.28 (1.03~10.47) 0.045
5k b fi

i 9.75  0.002

A 150 2 (1.33) 9933 (98.03~100.00 ) 1 1

At 142 14 (9.86)  94.21 (90.05~98.63) 7.42 (1.69~32.77) 0.008 3.42 (0.76~15.44) 0.108




(R B85 % % ) 20244E5533 5553 10) 243

A B
JEAT R N
-+ Ik == <l15cm =~ >15cm
1.0 " N ) 1.0
. ‘_'M‘% -
0.8 0.8
wn wn
= <
a1 0.7 4 &2 0.7 4
0.6 0.6
0.5
0.5 T T T T T T T T T T T T T T
0 1 2 3 4 5 6 17 0 1 2 3 4 5 6 17
i i) 4 i Il /4
g IS AL
AU A% <1.5 cmadd
: 3 : >1.5cm 48 48— ﬂtﬁ—ﬁrg—ﬁte—'se—m——ﬁ
292292287 281 236 ‘8’ 59 3 0 1 2 3 4 5
LETAR PR EE SN e
C =<1 =, G >1 D = i == it
1.0 1.0 -
0.9 0.9 4
0.8 0.8 -
% wn
2= 0.7 = 0.7 -
0.6 0.6 4
0.5 T T T T T T T 0.5 T T T T T T T
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 17
Hsf ) /4 s ] /4
AR A B AU A%
HYRIL<1 2490210208204—200137——53—+—2—  Hhl 204204200187 195122482
WL > 1 4&% 82864617 & %8—~88 858486221
1 p) 3 4 5 6 7 2 3 4 5 6 7
FEAV IS I SR b
E == Lok == sk F == Rl ==
1.0 1.0 -
0.9 0.9 -
0.8 0.8 -
o )
] —
= 0.7 4 A 07
0.6 0.6 -
0.5 T T T | T T T 0.5 T T T T T T T
0 1 2 3 5 6 7 0 1 2 3 4 5 6 1

BTIEﬂ/ﬁf RF ) /47

TCEMIRES 164164163 160159103442 RIEMAL 150150150147 14796 36— —
e IR T N T

Bl FlERGETENEFHRRNER (REFFIESE)



244

B0, G RATER AR R & O PTCRE SAR B R N HL T v 14 i F A (i

2.2 1RBEIEETTEME

Xof TR AS TR R4 T Eb A5 RURS AR R 5, 5 SR I
7, A 75 Y Schoenfeldik 22 PIE 1K T70.05,
TR ] HAX R . CHE%Ch0.845 (Fr
HEIR=0.061) , VLB G A . ISk
eSS (P<<0.001) . Wald¥G%: ( P<<0.001) DX
M Log-rankf 56 ( P<<0.001 ) ¥JR/RPERIIE K

Uf o 2l FINABE R 25 348 S5 SAFE I ROC T £ st
[E A PEROCHIZE ([E2) , BAUESE34FEAUC
90.767 (95% CI 0.502~1.000 ) , %f554F>40.834
(95% CI 0.695~0.943 ) . A pHIL I IR E
WA RS AL T B (3 ), A& 34 FISAE )
RFSTI .

- 3 - H5AE 1.0
0.9 1
0.8 1
©
=)
=
0.7 -
0257 © EEAUC=0.77 (0.50~1.00) 0.6 1
HSAEAUC=0.83 (0.70~0.94)
T T T T 0.5 T | T T
0 0.25 0.50 0.75 1.00 2 3 4 5 6
1357 2 P[] /4
B2 TR $E3EFN 555 AIROC # £k 5 it a4k Bt ROC #h £k
0 10 20 30 40 50 60 70 80 90 100
ﬁﬁ L l 1 | l 1 | 1 1 l |
>1.5cm
KAz I :
<l.5cm
YR >1
ZETRAR | I
Yhih<1
1L
FEALAE | :
b N
EZ5N
S [ '
Pkl
, Ak
PR i | i
A
gy T T T T T T T T ]
0 50 100 200 250 300 350 400 450
34ERFS T T T T T T
0.9 0.8 0.7 0.60.50.40.30.2
SAERFS T T T T T T T

0.9 0.8 0.7 0.60.50.40.30.2 0.1

B3 3R 5FERFSHIFIZE



(M BBHE) 2024553353

245

AR5 38 3 43 AT I A B R KRR PR R AE
HTPTCHEH SEE A O AIAR S, i 1
XFFHTPTCEE & R KB AL BB, A
PR A B A TS A B R4, BERSTEARATA
R X A AN 52 2 KR AR, Ay i A 2 U 7 A T
H TR YT RS 12 % .

FE19554F, Dailey%s ' I k# /8 THT
PTCZ AR R, BEEMIFIRA , MOk Z 1
JEHE O RBIHTPTCH gt 3 T PTCH—Fh il
Ja B WRRIR RS . SR, HTHrS AR K&
PEWREL S 3E A= | BAI T AR FT AT H X Ik L 45 R
AHIWA R 2ok L AT B I BR A i A B X
HTPTCH H AR F ARG F A, SEEkrh, i
2 1% U 1] T %P HTPTC HR 35 52t FFOIR A 4 B0 R
e B b e Xk 25354 L ARy TR
FEORTT DA e XU, (ELTR] S AT BESE i R
BIGTANGF K A WG . PG, e AR RS vE R B0 ]
RN BB, ST TFAR TR AR
EEE Y ARG HTPTC R F H54E R
R LA H95%, AR T REFEIG BT ) s s po
HPTCIY8%~28%, XL 5Gan%s " IRFFY L5
AL, #E—20 T HTPTC 8 3 16 Fls J7 1 1Y)
e

ARWFGEH, B ZE Cox[MIHAMNT Z I T 24
5 54E 02 A BT TN R 28, ¥ 5451 A0
FRRMIEARSG . MHELZ R, AR . PRSI, BMI
TS24 552 o AU TG 3 B . (AR
M, REAR G BG T A R ] B PTC
BEWGHHEZ— ", BRI SR
Mreb, B RAMARE KA 25 BE T S5 75
B P ZE RG2S HIEFRA T N4 B
BTN 515, AEMAHISE P HAL R R 1481t
B P2 R Cox [ AW IN T 45
TR KE>1.5 em, G WML >1, MESLA
MRS 20 SRR R R AL N R R . A
ST A E 2 R i h 22 RO g
SC, (HAERS R P A i, e T e B &

A HAETER I, 3K — 7 B AR 5T
PE—2B 0] o X B0 0 8 7 A e 2 Sk SR [
NEFRIE, RIMEEGIRAEAEHTPTCH KRG
ARG — 8k T e 155 &R Z B 1
B, P 25 RS Ak 5 2k XU Y DI oy
B3 (HR=5.51) , X—KIWGMEMRER—
. w7 R, AL S R R R 2R
K R BB VIR OG . S LA A A A B s 25
WHA RS FEMERERE, T BEEREE T R R
R RS AL B AU o T8 AR SRy 2ty S 0 P 2%
FEAMISE G k2 P e, T WL HAEHTPTCE &
KB PEAG A CHE R . Lo, B >1
K> 1.5 cmPd e Z A MG ZE T AN
SR Z, RSN K . R
T AR A8 5 0 i i R R AR A DR . I IR
= I AE AR T PEAG B ) S I BE R AR, DA o
i b T B ST IR R

A GEHE T b SRR E T MR T
HTPTCH A XU TS A A AR 7 A e HE
WA R R A, CHEEGE150.845, WR T
B W TN HERA B . $OL5 U0 B A 9 4 SR IR S
BRI G ROR R AP, B K EROC T4 s
Bl 5 i 17 B ) SR R AR g S, BAE X A
RSk, BIAIMAUCKE TRUE, SHSEMAUCH
0.834, M— LIk T AR RE . h T
HETOL A RS PEAG T H, FRATTZ W THNLE, %
T ELREfE W 8 22 34 AISAEAURFS,  #5 Bh 2 I F
PRI RS IEAS o X TP e 2 R XU 1
B, AT SR OE R a1
BAniE S TR 25 . MR, TR R
AR A R, AT DUCRBCE IR sT 9 F AR
2, T SE B R/ NV 5 AR R 25 -

ARFFAAAELL TN RBRTE . B, kiR E
AR, Rl AYEREAS R, BRI T —
Huls, ATRERS BT B . R, RIS AR S
HBAIT SR RMARST, WRER X & K 2
MZEE T . RARBY KEEA R, i 2ok
WE, IFHEMATE ZIGIR AN R, DS
REETR ) A R FH

RSV N I e S DAk S Y 1 E VAR Rl



246

BT, A

EFETERT A HUR IR 86 IF PTC & 545 KA DL v iy Iz AR (L

HHTPTCEH WY K M WAL B4 T —Fogi i 7
o MIEARFPEAL, R RLAR I B0 S 7T
FEMTARITE, DI ABER TR, &
FATTRCR o RSB i — A B A X
—HY, LASE A IR 55 Tl RS

[ &

[1]

[5]

% XX #t]

XU J Y, DING K, MU L, et al. Hashimoto’ s thyroiditis: a
“double—edged sword” in thyroid carcinoma [ J ] . Front

Endocrinol, 2022, 13: 801925.

ORE A BE R B S PEIGRIMEES (CSCOo)

S AL TR R 29T 1R R 2021 [T ] . MR BT S5 I697,

2021, 34(12): 1164-1201.

KIM S K, WOO J W, LEE J H, et al. Prophylactic central neck

dissection might not be necessary in papillary thyroid carcinoma:

analysis of 11 569 cases from a single institution [J].]J Am

Coll Surg, 2016, 222(5): 853-864.

A ORCW 3 JGR, G PRI ISR A IR AS R

JiR A& h e DM A5 RIR R 0T [T ] . e,

2017, 23(4): 282-285.

XU S'Y, HUANG H, QIAN J X, et al. Prevalence of Hashimoto

thyroiditis in adults with papillary thyroid cancer and its

association with cancer recurrence and outcomes [ J | . JAMA

Netw Open, 2021, 4(7): e2118526.

SONG E Y, JEON M J, PARK S, et al. Influence of coexistent

Hashimoto’s thyroiditis on the extent of cervical lymph node

dissection and prognosis in papillary thyroid carcinoma [ J | .

Clin Endocrinol, 2018, 88(1): 123-128.

TESSLER F N, MIDDLETON W D, GRANT E G, et al. Re:

ACR thyroid imaging, reporting and data system (TI-RADS):

white paper of the ACR TI-RADS committee [J7].7Am Coll

Radiol, 2018, 15(3 Pt A): 381-382.

ADLER D D, CARSON P L, RUBIN J M, et al. Doppler

ultrasound color flow imaging in the study of breast cancer:

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

preliminary findings [ J ] . Ultrasound Med Biol, 1990, 16(6):
553-559.
DAILEY M E, LINDSAY S, SKAHEN R. Relation of thyroid
neoplasms to Hashimoto disease of the thyroid gland [ J ] .
AMA Arch Surg, 1955, 70(2): 291-297.
LEE J H, KIM Y, CHOI J W, et al. The association between
papillary thyroid carcinoma and histologically proven
Hashimoto’s thyroiditis: a meta—analysis [J].Eur]J
Endocrinol, 2013, 168(3): 343-349.
oo, KR, 2RISR, A5, FURARFL P& I A HOIR
JHR A& G AR AL Bk AR R AT [ ] . IR S
SEEE ISR, 2021, 37(8): 943-947.
BRARAR, X P, SR AN, A5 BRI SR & A
RIESE A R BB TS 438 [0 ] IR PRAMEF A, 2014,
22(6): 414-416.
PR IR AN [ 5 AR (R B s R R A Ry . IR R
FEIZYTHEE (20224R0) [T ] . dESHAM2RGE, 2022,
42(12): 1343-1357.
SUN J H, LI Y R, CHANG K H, et al. Evaluation of recurrence
risk in patients with papillary thyroid cancer through tumor—
node—metastasis staging: a single—center observational study in
Taiwan, China [ J ] . Biomed J, 2022, 45(6): 923-930.
GAN X X, LI Y Y, LI S J, et al. Significance of DMBTI in
papillary thyroid carcinoma concurrent with hashimoto’s
thyroiditis [ J ] . Front Oncol, 2021, 11: 680873.
RAN B, GONG J, SHANG J, et al. Development and validation
of nomograms for predicting survival in differentiated thyroid
cancer patients with or without radioiodine therapy [ J | . Front
Oncol, 2023, 13: 1054594.
LIU J, JIA X H, GU Y, et al. Thyroid parenchyma
microcalcifications on ultrasound for predicting lymph node
metastasis in papillary thyroid carcinoma: a prospective
multicenter study in China [J]. Front Oncol, 2021, 11:
609075.

CHACR BT 2024-05-23 &1 H Y. 2024-05-30)



