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Radiomics based on multiparametric MRI for preoperative prediction of lymph node metastasis in papilla-
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[ Abstract] Objective: To evaluate the diagnostic performance of a radiomics model based on pre-
operative multiparametric MRI in preoperatively predicting lymph node metastasis in patients with pa-
pillary thyroid carcinoma (PTC). Methods: Data of 129 patients with histopathologically confirmed
PTC were retrospectively reviewed in this study. Radiomics features were extracted from T,-weighted
imaging (T, WI), diffusion weighted imaging (DWI) and T,-weighted multiphase contrast enhance-
ment images of primary thyroid tumor, respectively. All patients were randomly assigned to training
and validation cohorts at the ratio of 7:3. Minimum redundancy maximum relevance (mRMR) and
least absolute shrinkage and selection operator (LASSO) were used to select an optimized features’
subset to construct the radiomics signature in training cohort. Receiver operating characteristic (ROC)
curve was drawn to evaluate the efficacy of the radiomics signature for predicting performance in the
training and validation cohorts,respectively. Results: Eighteen features was selected from the combined
images. The Rad-score of patients with lymph node metastasis (LNM) were significantly higher than
that of patients with non-LLNM in both the training cohort and the validation cohort. According to the
analysis of ROC curve,the area under the curve (AUC) of training cohort was 0. 92, with the sensitivi-
ty of 83.3% and the specificity of 88. 9%. The validation cohort also showed a good predictive ability,
with the AUC of 0. 80, the sensitivity of 78. 9% and the specificity of 77. 8%. Conclusion: Radiomics
model based on multiparametric MRI images could be used to predict LNM in patients with PTC,
which may expected to be an non-invasive method to evaluate LNM in PTC.

[Key words] Papillary thyroid carcinoma; Magnetic resonance imaging; Radiomics; Lymph

node metastasis

EEBAL:201199 B, S HKAFIE BIAT B e i R GO SCHR R i BERE AR A L T 38)
YEE B A7 W SCIR (1984 —) , 2, Z2 O IN N B O 50 26, i) AR 12 U 32 32 DA S5 HOWR IR X 3L B2 102 i T4
BiIREE . %98, E-mail: shenjinjiang3721@163. com

-



864 TSz 2023 4 7 HEE 38 45 7 W] Radiol Practice, Jul 2023, Vol 38,No. 7

FHOIR IR 3L Sk R 98 (papillary thyroid carcinoma,
PTC) 2 5 i UL A A 0 1 % Pk b 97 o B o 8 7 1)
BBk B Z () PTC ik . PTC /9K i % 4F b
FE. 49 302 ~80% iy PTC % 1 4 20 & ik B 45
Bt . S B A A A A O R R AL e RS
A A R BRAR R ARG P2 . Bl o 058 bk 2 45 3 151
A LA i B A A7 56 R B AR R 9 52 4 (H G I K
ST 4P, BRI RS 0 HBR 55 AR 2 RE VR | Ik R P 2
W0 % 5 K R 0 B DR R A 3905 Uk 1 45
X TR T A e 8 BRARAR 5 &2 & 3, 9> TR I
FONE HA TR S B IR AR ATy — Rl e o e
S BUR T B AMURE SR It = X LU E R HIE R 25
BRI T AR S5 1 R =15 B . EHAEARATPE
A7 R i L Sk bR g 3 ok L 45 e B ) M A R D TR A
FEAR KRR . S AR 4H 2 30 2o e 3 48 IOR R R
HH PR R AN AT L A AT 4 3 s8OE DA o 1Y L AT S B R S
Jo P 1) R AE I T S A2 I L 43 38 SRS T
BERL, 2 BT A ARBESERAR . BFFEIESE 2 2 A
TP T T i 6 A O 2 e B A A St T vk R R v UK
P R RE ST 2 A AR A R i O R Ak L 5 % A
o B A A e R A (AT AR R iR 4 2 7R
PTC &35 AT 2058 bk 45 5% 7% vb (%) 35000 40 18 fF I 4
T AU BRIV T 2 2800 34k 41 2= R i
I PTC 25070 ik 1 45 % 7 19 o (6L

M EFE

1 — By

[ JB L Y 4 2016 4E 1 A —2019 4E 2 [ 203 i ¢
oL PTC 35 9% 51 58 8E . A bR UE - D49 BEIESE 1Y
PTC, H LNM R ICREH ;s @& rh e 4 ik B 4538 1
A1/ ZHAN DX B 25 R s Q2R 1T MRI K4 ; @ MRI
1 SR TN = S NI AN S 1621 N 9 o
HEBR AR AE - O Tk B 453 11 @ B (R BUN (e K B 48
<5 mm) ; QMR EG & 2= (Wb iz s th 2 . A
RS IS sl fh 52 %) s @95 B MRI R IL L ©
MR SR — 3. & A 4L #1129 #], B 37
il 4 92 B,

2. MR #14i ik

i AR 1~2
Ji4T MRI 4. KA 1.5T
5L PR H 5 L (Excite HD,
GE Healthcare) , 16 18 i8 =
STPERERUR IR B B (L
IR . H T 54 i
Wi T, WL T,WI &% Dwi =2 |
(b {5 0 1 800 s/mH fig 4 %5 DWILL

WikgsR T, WI, R @ R T 485 2L 3 mL/s 11 3t o
i S %o bR AL CED AR 4k S FE R 2D . AR i S
AT A ST S 30 $.60 5,120 .180 5,240 5,300 s %
SRR . A R A 1 3 A B AG T 2 A2 W N 2L O
SR TR 1 4 A iy DR R 4R B B A 455 ) — W I 7K OF-
DA ke f £8P B A WAL O 5 T4

3.9 kb oy B RRAE B I O e S A% TR A

5G4 B 10 AR BRI AD R 6 4F (BS i
B) FR B i 2L BR 12 Wi 28 56 109 50 S0 Rk I A 3 ) ) o AR
AR T, WI.DWI F1 T, W 34 88 [ 45 5 B4R 5 5
S R e K2 Tk R R I i BT B 7R Ak R K2
M E T, WI,DWI F1 T, WT 3% 5 A %l i 14 4% 1 0 4 fib
JeA o KAR I 1 I g o kb 56 80 N 2% T 8l ) i ROT, R 4
S SRR — S (R 1D, P L I a4 o A
300 s HAFH R (W R H F T WI 3 58 5245 41 2 Re AE
BRI, Xt F 24k PTC, B £ f K 899 A 43 81 42 1
FRAE. PR G R B A LB RS ML B 30 1) FF YK 2]
ROT 73 F195 %t DL B A8 41 24 R A FH DL P4k L 28 3
PR S W28 o 22 ) (1 5 BCRE 14 4 R AE A — 8ok, 93T
B H 20 N #H 56 R %k (intraclass correlation coefficient,
1CC),1ICC=>0. 75 Bk Jy— Btk A . b 23 %1 4 B
F A ITK-SNAP /44 3. 4. 0(www. itksnap. org) .

K AIT 3.0. 0(GE Healthcare) # {42 BL 52 1%
HAFRRIE . R0 R B4 (version 3. 5. D AL, L)
BEBLHIAE Ty 4% 7.3 LGB 8 38 3 Rl 2R (n=90)
MEGUEA (n=39) . ¥4 bR /N IUA iR
SR FE (mRMR) LAV R T A TUAR RS AH 3G 1 FRALE » 5
JEPRER 30 ANMRAE . SRJG L oR FH /N S 4 v R T
(LASSO) J7 ¥ i e R AE o KA % 591 24 R foe O Ak 119 ¢ AiE
TR 2), BT RARBAFFE, DL =T Logistic
(5] 1 Sy 32 8 S F BRI A8 K ECL 5% 2 % 0 A R L 534
R EL 25 55 A5 21 55 TOHE 7% 21 IR R g A 1 B2 AR 4 2 R
3 CRAAE 5 % B AU EE 2 B3R FR I RD 5 9 F 56 iF 41 v xt
R HEAT I E .

4. Gt o

K HI SPSS 23. 0 et 43 B 44 & R B A (version
3.5. 1), FHRYERILL T s Fan A IE 5 A IR

EATHBRREGLINBILRFHAE ROIFEH, a)T,WI;b) T, WI



TS 2023 45 7 A% 38 %45 7 #  Radiol Practice, Jul 2023, Vol 38,No. 7 865

M T, WI.DWI I T, WI 1 5%

BG4y A $E B 396 NHFIE, &
N2 35 ] A0 W 2% 38 T 8 — 2k M T
fli ,ICC>0. 75 By FRAE W14 85 . &

ZHRIN 358 A4~ T, WI H#1E . 331 4~

20 20 20 20 19 19 19 18 17 9 2 20 20
e
N—
o~
&l
8(‘3"'"‘\\
% 2 o -
E - ! 5
E’w .’.. ;—’.—-
S « 7 ", 2
53_ \ // e
@®
o y =
O_

DWI H:4E F1 374 T, W 68845 1F .
I 4 4 B 1063 A~ ¢ AE. 4 3o

log(Lambda) @

Log Lambda
0.0165603181775916

mRMR K& LASSO %% 5. & &
® B R EE 18 S B AL RRAE . B
1A O EERAE . 3 S B g

T2_InverseDifferenceMoment_angle135_offset4
DWI_LongRunLowGreylLevelEmphasis_AllDirection_offset1_SD
T2_Quantile0.025
T2_ShortRunLowGreylLevelEmphasis_AlDirection_offset7_SD
T2_ShortRunHighGreyLevelEmphasis_AllDirection_offset7_SD
Contrast_Correlation_angh
Contrast_GLCMEntropy_angle
T2_Correlation_angle45_offset4
Contrast_InverseDifferenceMoment_angle0_offset4
DWI_Correlation_angle45_offsetd
Contrast_Correlation_angle0_offset7

T2_LargeAreaEmphasis
DWI_Correlation_AlDirection_offsetd_SD
DWI_GLCMEnergy_AlIDirection_offset1_SD
Contrast_ClusterShade_angle90_offset7
Contrast_GLCMEntropy_AlDirection_offset1_SD
DWI_ClusterProminence_angle45
DWI_ClusterShade_angle45_offset1

Feature

fsetd

fiE s 4 AN B R R AR L 10 A
KB I A PR AE

3. AR AR T S Bk

MR b3 o 0 e AR S A
FRBOE S AL IR LL 10 S8
SCHETT ¥ T U GR A 3RS i A
T AT L LA A A R RO 5
AR E W RIS PR
k. YIZk2H e k41 o LNM 244

Coefficients

B2 mARAFHFERL.

BE WA A & Tt LNM 4,
2 ERES I E L (P<0.05,

a) LASSO £ %98 % % % log(Lambda) #9:i& 3). ROC fli £k 73 ¥ 45 & B s, i

B AHEERER P AR, FALEANET 102 XBIEE R4Ek G40 AUC R 0. 92 (95% CI
# log(Lambda) 18, 23K IR 18 AN A Sk Reg 4 4E; 0 B A 4809 18 A4k 0.87~0. 97, UK JE Iy 83. 3%,

FEREAER

¢t K5 A FF G IE S 20 A R A Mann-Whitney U 5
5. THECRORH U ECR S SR U BCR T o KR,
PRZH 2F R Y O L | 4 S AR A AL S R R
A4 (version 3.5.1), K2 H BAEFFAE (receiver
operating characteristic, ROC) ] £k ¥F ¥ 5% 1% 41 =~ #%
I FIACRE . DL P<<0.05 HESRAAS %5 L.

& R

L. Il R L LR AR AE

129 i b, R J5 6 BEE /R 63 {91 77 16 590358 ik 5 4%
% (LNM 41),66 5] L8 #F ik 45 7% #% (JC LNM 4],
V0 2E0 ) W DR AR A LA L8 1, T A ) E M ) b s i
BHITFE L. LNM 47 ¥ F /N F 6 LNM 4],
LNM 2 i B A2 K T8 LNM 41, LNM 21 fi% ik 2
KR VERYKT L LNM 4. 25 HYH5iH5E
X, W PTC fZ 4k PTC #£ LNM 415 % I, W4l
[k EL 25 K A AR Ll 22 S TG 22 . ISR
I V9 L ) A 0 L B T L T 2 Rk LT
KN 22 B G (K 2,

2. Ui Ve 4 2= R AR

PR A 88. 9%, B iE 4 A T
A R A S s L A Y T g
J1.AUC 2 0.80(95%CI 0. 65~
0. 94) U EE K 78, 9% RS BE R 77,8 % (- 4)
k1 HEEREBAEELHABEARERE
K R B B 4 A

4 t/
4 e % # 7 p
(n=66) (n=63)
B4 47.94+13.4 41.6+13.3 2.67 <0.01"

R KA/ cm 1.0140.4  1.47+0.71 4.62 <0.01*
PR/ V) 0.13  0.72
% 48 (72.7) 44 (69.8)
B 18 (27.3) 19 (30.2)
Az /) (V) 8.07 <<0.05"
At 7 6 (54.5) 26 (41.3)
£t 29 (43.9) 28 (44.4)
s 3R 0 (0) 2 (3.2)
LA 1(1.5) 7(11.D
% 5/ ) (%) 8.09 <C0.01*
% 62 (93.9) 48 (76.2)
3 4(6.1D 15 (23.8)
HE L4242/ mm 3.924+1.93 5.0242.06 3.13 <0.01*
ME LK 2/ mm 5.3742.63 6.9143.45 2.86 <0.01*

M LERR/ AL 1.29£0.46 1.37£0.30 1.13  0.26

Wit
1 FTI PP PR R 7L Sk AR s 20780 4 2 45 2 A 1) A0 (L %
AR5 19 Ja FR
S48 PTC Bk oy & — Pt vk i . (07 5 500 4



866

81 Wilcoxon, p = 2.2e-14

® ®
é d. Label §
o, o[%0e $ 0 2
o 01 o
@ L W 1 @
[ 4 T, -
¥ 1
% e :
c: i
N
. ‘e
-4 .
LA J
0 1
Label @
o -
@© -
o
©
2 o 7 2z
2 2
(] AUC: 0.92(0.87-0.97) 2
[ @
o 3 J 0]
o
N -
o
o -4
o
T T T T T T
0.0 02 04 06 08 1.0
1 - Specificity @
& 3

Z0;b) B,

06
I

04

02
1

AT 2023 45 7 A% 38 45 7 Radiol Practice,Jul 2023, Vol 38, No. 7

Wilcoxon, p = 0.0013

Label

Label

B o

AUC: 0.80(0.65-0.94)

4 ERTSBEmERATH

T
02

2 WHEERIEEAGRARERE

AT k% hE t/ 7 P
EN 4 44.514+13.3 44.594+13.4 0.03  0.98
KRR HZE/cm 1.2740.61 1.3240.68 0.35 0.73
RERANEINGZD) 0.25 0.62
% 63(71.3) 29(71.4)

B 27(28.7) 10(28.6)

Az /] (V0D 1.10  0.78
% vt 42(46.7) 20(51.3)

£t 40(44. 4) 17(43.6)

o 3R 2(2.2) 0¢0)

A 6(6.7) 2(5.1)

%0 /4 (%) 0.31 0.58
= 75(75.53%) 34(94.87%)

2 14(18.09%) 5(5.13%)

W42/ mm 4.3941.63 4.13+1.44 0.86 0.39
HE K ZE/ mm 5.28+1.67 5.36+1.16 0.26 0.80
AE kiR FEANAE 1.3040.50 1.4240.54 1.23  0.22

AR EL A e B o g L PR A R L rh S L R 2
W E RPN N 2 PTC BH ARG R & Ak %
B i fa B B3R, 29050 0 L 5 0 4 R 3 R AR ) 8 R R

T
04

T T
06 08

1 - Specificity

1.0

Rad-score B, B &R EAAKCLEHB ., T ERAKRCEES, 5 HAM
KEBMERG ., QWAL ;b IRIEM,
FERGFRM AL R S FIRIEFL KRB AR KR L L H A6 ROC &, a) Il %

WU BA BB S ST 4
SRS TR T Ih K R T
AR EZIEAR . H H . 8 FE A
515 F 40 % ) 1% K (fineneedle
aspiration biopsy, FNAB) & PF it
PTC M & W 245 R AW 5 &
A, H R 0 B 2 e RS Y A
SRS Ry, PEAS v S 2R L A5 0 B
IR N R (A R R
FNAB J& —F A7 1 1 i 46 4 7 %
TR AR HL A7 7 5 A 5 O
CT X b g 25 3k 2 45 1 46 48 T
P LK A0 94 T 2 A A T
el E = i R L R DO
R AR T T PTC & 1y 378
WM RARATPEAG . DFE R, b
R R >1 em, PR BER AL
FROIR IR D ZE fit Cextrathyroidal ex-
tension, ETE) J& PTC & ik 45
R fa R R E B
VAT BN TG 391 0T 5 45 2R 20 ik 552 i 98 41
SRR 0 R R B 28 L AR AT B
T B b 4 R RS 1 AR
HH L AR . X R AR AE RRAE Y
W7 A7 AE 00 i PR AN (A BR .
ES AN 7 ST S i o
PTC 835 A Hi 5050k 5 25 9744 19
HE T .

2. WAL R 52 18 41 2 R T F
PTC ik EL&5 5 7% 1 1 (8

AR o — BB AR R A
PET5 1% o DN 7 JE 45 Hp 3 3B g i

JoA S SO 1) o 0 B R AR L ST O PSR DT 4 A

12 W TS T Y o

Lu 21 AR % 1Y

Tk T PTC i 25 SRk I 45 5 B T4 B2 ik 9
Ko CT R b 42 BUZH 27 R AE 7 T A AL, I 2R 4
HISHE4E AUC 435 0. 759.,0. 706, Liu 20 5@ 5 42
I A R 7S G A 2 R AE 7 TR AL, I R4
ISHF4E AUC 4351k 0.78.0. 73, AWK RBRE
SR SR A 2 AR B A i SO R IR S
RS AUC 40924 0.92.,0. 80) , H AU gy =
ZIEEAT R 0 7 i CRRORR R RE SR U R AL
83.3%.78. 9% B F4H Jy 88. 9% .77. 8%) ., T fiE &
Ko AR 2 AL 5 7 T, WILDWI Je T, WT 3
58— 3 1 AR ) 4 2 R AIE  BE 0% B 1L T 22 1 B R b

Je B S MR A 1R R

HAF 5 AT BA TS0 T 58 45 SR 08 3



TS 2023 45 7 A% 38 %45 7 #  Radiol Practice, Jul 2023, Vol 38,No. 7

Bl DWI A Jl & (2 280 502 28 PTC my % 5,
T W 38 58 5 07 b 96 20 25 A50R0 Fn FEBR A 6 6 98 11 418 J2
FE PR i 7L Sk R s S50 b B 45 7 A% 1 S f I R 3R
AR AUC BAR T3 A 36 1 — I bk 12 45
CT 34 3% B8 0 AR 4 2% FRAE B PTC ik & 45 %%
FoU0 AT RE I T A 9 2 2 R A 4R BT SR IR i
AN B AR PR ICT R T 45 55 Tk I 25 5 1R A 2 R A ]
R B LS RN B A U B 5 1 S R L AELR S o B AR D
IR L 45 5 R CT BRIk T 45 19— B0 7T BB A7 78 1%
B A » R B AR <5 mm (9K B 45 . M T 52 1) 4%
F18) VA ife e

ABFFEEFE mRMR F1 LASSO [1] )5 43 #7 57 1 20
SHFAE . mRMR GBI 5 KACRRIE 15 43 25 728 5 22 6] 19 AH
SN S ) B S5 /B RRAE 22 8] /) A DG M 3 A B TFRE £ IT
R FRAE . LASSO 5 28 H 1 08 o5 A2 3 23 75 5] [1]
VA HEBR T A AN B B2 Y A8 i R A B AR o ] LT
AL 3, RO T @B fe e M. AP A A B
Fe 20 e 18 A4~ 55 6k B 45 B A% A 56 1 A o A g 3G 4R
YL 2FRRAE  Horp LSO IE I 2 6 3 A IR bR R 2L
HUREAE .10 4~ GLCM FE4E Ml 4 4~ RLM $FAE , 80 L4
TIE 24 AR 28 45 ) 43 A I3 J3E 55 10 R AIE o i e s
PN FB 5 4 B S T AR F 5 JIr AR R DL A BURRAE Ry
PEoR BRI AR DY 4 4 B S M S M B 25 B B )
FHG .

3. JRy B

AW FEAFAE— 78 1 Ja BR M - D A 5% & — 33 B op
D /NREAS RIS, D 55 45 T REAFAE WAL . e 2 Pl
RFEA BTSSRt — L UE . OQARMIRHEGR T/
5 mm (R, AT RE RS A5 R I HERI M. OXF T 24k
P B T AN 3 R T e R B T R 2R AT 43 ) 4R BURRAE L 1T
REfEEIE BN . QA RIE T IZW &8 (R T i&E
B — W EMR A T T, W 3% 58 52 8 21 2% R AE 19 2 L
A RS ) 45 S e A P L 22 G 0 R 2 R B R o
HE— 25 .

5 LR BT 2SR AL R A 2E B T B PR
00 PR M 2L Sk R A8 Tk B 45 5 A% L EL A TR A AR
A AT RS S KN PTC BEARFIGER 2T
AT ZE M P e 48 KA B A PR AR 1A T B AR B .
B2 30k
[1] Eskander A, Merdad M, Freeman JL, et al. Pattern of spread to

the lateral neck in metastatic well-differentiated thyroid cancer:a
systematic review and meta-analysis[ J]. Thyroid, 2013, 23 (5)
583-592.

[2] Randolph GW,Duh QY, Heller KS, et al. The prognostic signifi-

cance of nodal metastases {from papillary thyroid carcinoma can be

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

867

stratified based on the size and number of metastatic lymph
nodes, as well as the presence of extranodal extension[]]. Thy-
roid,2012,22:1144-1152.
Haugen BR, Alexander EK, Bible KC,et al. 2015 American Thy-
roid Association Management Guidelines for adult patients with
thyroid nodules and differentiated thyroid cancer: the American
Thyroid Association Guidelines Task Force on thyroid nodules
and differentiated thyroid cancer[J]. Thyroid.2016,26(1) :1-133.
KB REG, EHEL AR BT R X LR R A F LA
o 7L g I A L 5 e B 1 TR A B L) ). il S 2 S ik 2022, 37
(1) :48-54.
S B L R AT e e T S AR 04 5 5 2 5 X I A7) IR R A T O 2 4
¥Rz W E LT EBER R4, 2021,50(3) : 230-234.
SRUE B REBARE L SF. BT CT S AR L4 BT R i T 06 98 e 1
L5 R )], iU 2 52 6, 2021,36(11) : 1365-1370.
Liu C,Ding J,Spuhler K, et al. Preoperative prediction of sentinel
lymph node metastasis in breast cancer by radiomic signatures
from dynamic contrast-enhanced MRI[J]. J Magn Reson Imaging,
2019,49(1) :131-140.
Khokhar MT, Day KM, Sangal RB, et al. Preoperative high-reso-
lution ultrasound for the assessment of malignant central compart-
ment lymph nodes in papillary thyroid cancer[ J]. Thyroid, 2015,
25(12) :1351-1354.
Yang SY, Shin JH, Hahn SY, et al. Comparison of ultrasonogra-
phy and CT for preoperative nodal assessment of patients with pa-
pillary thyroid cancer:diagnostic performance according to primary
tumor size[J]. Acta Radiol,2020,61(1).21-27.
Li F,Wu Y, Chen L,et al. Evaluation of clinical risk factors for
predicting insidious right central and posterior right recurrent la-
ryngeal nerve lymph node metastasis in papillary thyroid micro-
carcinoma patients (cNO) ; experience of a single center[ J]. Ann
Transl Med,2019,7(1):8.
SR RS AL AEL HOIR MR FL S R CT 4R AE 5 Je 213k
LS5 5% B A AR DG IELT 1. 92 TS 2 2% 5, 2021, 87(3) : 373-376.
Wang H,Liu K,Ren J,et al. Magnetic resonance imaging charac-
teristics of papillary thyroid carcinoma for the prediction of cervi-
cal central compartment lymph node metastasis[]J]. J] Comput
Assist Tomogr,2019,43(6):963-969.
Lu W,Zhong L.,Dong D, et al. Radiomic analysis for preoperative
prediction of cervical lymph node metastasis in patients with pa-
pillary thyroid carcinoma[ J]. Eur J Radiol,2019,118:231-238.
Liu T.Zhou S, Yu J,et al. Prediction of lymph node metastasis in
patients with papillary thyroid carcinoma: a radiomics method
based on preoperative ultrasound images[ J ]. Technol Cancer Res
Treat,2019,18:1533034498.
Song B, Wang H,Chen Y,et al. Efficacy of apparent diffusion co-
efficient in predicting aggressive histological features of papillary
thyroid carcinomal[ J ]. Diagn Interv Radiol, 2018, 24 (6); 348-
356.
XA, TR R L g . L LT CT U] 8 0 52 1% 401 2 T FR IR
P 3L S B B (). I 24 92 K, 2021, 36 (4) : 458-463.
(i H 9 :2022-06-22 &8l H 1 :2022-10-11)



