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S — BT BEBEAR T 2 A SE/5 17 °F-FDG PET/MR MRS KA Y 14 6] PTC B3& [ Lotk , F18 (38.8+
13.5) & 1%t8L, XA BEHITZG (T ~ VI ) FEZ S22 A0 g X)) 10056 A g 507
i , 76 MRI-T, IAURLAR (W) L BF A 7] 56k B 45 1 Rt PET _EHE Suv,, . DIAREREIME R
SHARUE, R ZH Z logistic [HAHTHHE TR LNM (92857 /& 16 B 2 i 5 ROC fige AT i &4
BIRIISWiaE, &R FARIEE 21 MRS B 15 4 B2 6 1), 178 Mk 45 (G
P 120 1~ R 58 1) . ZHEE logistic AT /R, SUV,, [ ILIH L (OR) = 1.865,95% CI:1.323 ~
2.630,P<0.001 ] Fl MRI %42 (SD-MRI) (OR=1.752,95% CI:1.189~2.580,P=0.005) f& T ill LNM A%
M GRS R, SD-MRI Tl LNM A9 5854 5.7 mm [ AUC = 0.812, 983550 ( YI) = 0.463 ], 24 SD-
MRI 5 =5.7 5{<5.7 mm B, XF R A SUV,, FHE 5518 1.6 F1 1.8, “BUS{E” (SD-MRI=5.7 mm H.
SUV, =1.6 3 SD-MRI<5.7 mm H.SUV, =1.8){E}"*F-FDG PET/MR iZWibsiE, AUC Fl YI Al #2755
% 0.909 F1 0.818, E:T X407, #75 MRI 5"®F-FDG PET/MR“ %R " A1 AETTAl LNM A9 7 80
WS FIER R 2 ) 11/15 5 12/15 5 13/15.5/6 5 3/6 5 5/6 .76.2% (16/21) 5 71.4% (15/21)
5857%(18/21), 453 S#7 A MRI M 1L, " F-FDG PET/MR “ W (A" FRUETEZ W PTC B
LNM ¥ 4330 Fl 5 Tk e, 2 B0 RE .
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[ Abstract] Objective To establish criteria for diagnosing lymph node metastasis (LNM) in newly
diagnosed papillary thyroid cancer (PTC) patients based on “F-FDG PET/MR and evaluate its diagnostic
efficiency. Methods The data of 14 patients with PTC (all females, age (38.8+13.5) years) who under-
went "*F-FDG PET/MR and ultrasound sequentially 2 weeks before surgery at the First Affiliated Hospital of
the Air Force Medical University from May 2021 to August 2023 were retrospectively analyzed. Visual and
semi-quantitative assessments were performed on all patients step by step ( I —VI area) and neck by neck
(left, right, and central area). The dimensions of all suspected lymph nodes were measured on T, weighted
imaging ( WI)-MRI and SUV
ard, the independent risk factors for predicting LNM were determined by multivariate logistic regression analy-

or Was measured on PET. Taking postoperative pathology as the reference stand-
sis, and the diagnostic efficiency of each model was evaluated by ROC curve analysis. Results A total of
21 macroscopic regions of lymph nodes( 15 were malignant, 6 were benign) and 178 lymph nodes ( 120 were
malignant, 58 were benign) were cleared by surgery. Multivariate logistic regression analysis showed that
SUV__ (odds ratio (OR) = 1.865, 95% CI. 1.323-2.630, P<0.001) and short diameter on MRI ( SD-

max

MRI) (OR=1.752, 95% CI. 1.189-2.580, P=0.005) were independent predictors of LNM. The cut-off
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value of SD-MRI in predicting LNM was 5.7 mm ( AUC=0.812, Youden index (YT)= 0.463). For the SD-
MRI cut-off values =5.7 or <5.7 mm, the corresponding SUV = cut-off values were 1.6 and 1.8, respectively.
When " dual threshold" quantitative criteria (SD-MRI=5.7 mm + SUV,__ =1.6 or SD-MRI<5.7 mm +
SUV,,. =1.8) was used as the diagnostic criteria of *F-FDG PET/MR, the AUC and YI could be improved
to 0.909 and 0.818. Based on the regional level analysis, sensitivity, specificity, and accuracy of LNM diag-
nosis by ultrasound, MRI, and "*F-FDG PET/MR " dual threshold" criteria were 11/15 vs 12/15 vs 13/15,
5/6vs3/6 vs 5/6, 76.2% (16/21) vs 71.4% (15/21) vs 85.7% (18/21) , respectively. Conclusion Com-
pared with the ultrasound and MRI, the "F-FDG PET/MR " dual threshold" criteria exhibits higher sensi-
tivity and accuracy in determining the scope of LNM clearance for PTC patients.
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FHOR BE 3L Sk IR 98 ( papillary thyroid cancer,
PTC) J2 FUIR Mg P B i UL A B2 A 24 7 85% ~
90%"" , PTC i 5 KL, (HE ik 50% ~90% (1)
W12 PTC H 3 A7 7F 3000k B 45 7 % (lymph node
metastasis, LNM) K& R, AR B AT 5 AERA 8
AR AR BT RIS B CEZ, MrEh Bar
BT H R BRI 1 — 26 T B, PEAh LNM () S AR 5
YN 87% ~93% , (H AR REEEH 51% ~63% ",
MRI A& RAFA LU0 13 1200 PTC 85 LNM (1)
SRR =3k 95% , (A L SR RE S AU 20% ~
51979 ) BEAEZ# 1 iE, " F-FDG PET PFAf
LNM [ 5P R ik 94% 0 R BUE AR 30% , 1578
TR W HOAS T AR
"F-FDG PET/MR ZZ5 U5 & —FP A 1l 5 1
B =, HARE MR WY s ) 3 BRI PET 198
TR/ AU E , TE RS 43 A 78 HE IR R g6 ( differen-
tiated thyroid cancer, DTC) FJ & & %% % J5 1ai kb
PET/CT F MRI A L #, R R M R PE
Sr9H 81.1% 87.2% 83.5% ", SR, BEAL#F 9% &
TG PR ) B % E B E 1Y SUV,, (>2.0)
YEA LNM (¥ 52 PE AR e . AR BF 5T B 76 57 F-
FDG PET/MR 14 #)i2 PTC B3 LNM #4912 Wb
HE I RTHZAR A AL S QAR A A LNM 1
NI,
ABR5H%
LGS S, AR A R R — R
P2 BEAE FRZE D1 234l (KY20212145-F-1) , B 1%
B ERE, %2021 45 H & 2023 4E 8 HA
BESIR 1 19 1] PTC fEE 1 R AR 2% Al R 08 Rtk A 7
BIEPES BT, A9 ABRIE: (1) 45232 FARIGIT I B H
(ALHE R AR 2 DI BR AR AT S 457 H) 5 (2)
ZoH SV B UESE ) PTC AR FE LNM; (3) AR
2 N2 IS F-FDG PET/MR K 4x; (4) I IR

GORLSERE , HERRBRUE: (1) BE A A R A (5) K
BIHRAME; (2) BARITFARIBI; (3) FARE®F-
FDG PET/MR & [0 B >2 Ji . % 14 §4] PTC &
BN AARBEGE B Lotk AF % (38.8+13.5) % il
il 17~68 %,

2. "F-FDG PET/MR % R4 *F-FDG H P4 %
VLI P E AR FRA AR, SR
F 3.0T SIGNA PET/MR ( 3£[# GE Healthcare 23 7)) .
KA 2S E 2 /0 6 h, e 1A 5 i 3 bk v S -
FDG 2.96 ~ 4.07 MBq/kg, KB 40 ~ 60 min 5 3% %
PET/MR Ki#r, >Rk S50 26 Bl Al 7 2617 PET/
MR F14, Ke 2L 1 0] 4 25 ~ 30 min, PET B H# S %L,
LT 60.0 cm, 25 2.78 mm, 386 #51E A 5.0 mm,
BARUREL 2 Uk, T4 28 UK, AR 192x192, PET HEIK
FEIE DL Atlas MRI F9804% 1F Ry JEhl ,éld:f/a\ Dixon 7Kg
[543 857 . MR 445 e 5 AL HE 3l Al T, i
Hif% (weighted imaging, WI) AlAZHIAE T, W R W1
(diffusion WI, DWI;6=600 s/mm’)

3.EME K45 5 F-FDG PET/MR F1 MRI
KIS 2 2 B 10 S0 22 R 5 AR R4 200 1
BEIMAE Advantage TAE UG 7 B kB A, B8
3R U A — 2, 4r AT 14 B MRI-T, W Jir
AU B S AR R 55 B ORSH [ KR
(long diameter, LD) %1% (short diameter, SD) ] . f&
JAE L (LD/SD, L/S) (% M4 IR,

MRI #I%E LNM B9FRHES . T WI 25 ES 5
it 10 mm FRIRIE S5 SR N e/
A EEAMEM (TR T,WI RN RBEEGES) ,
NG LR RS 2 —RHA R, Ioh, s
R0 L 25 A R ] B 2 T 2 M AHABIE X, LA
R S K E ARG BEA TR 7 75 S5 2 R X 3
ROBHER I  DAAS B 4G A i 5 4 5 R 5 o R 2
R TX IR

7RG *F-FDG PET/MRE4 b AR 905 |
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o TR AR AR & 4 B R L FDG $E Bk
IR BAPET 2545 g SRBE Bl IA kS R
BAR A (SR E5 RS 8 FDG 8 HUKFETE %) o
BT [ 0 b B AE (40% SUV ) T bk L 4
suv,

4.ZF i, 2% T RIE , X AR 2= 4
22 [T S (I ~ VIIX) FIZ 550 (2200 A0 A
HL ) AT FR R G R B DA 1 AR EL 2 R
HOEAPERFE , AN R FER Y3
Bilt 1, XHAR AR A 1T B8 BH R A2 5 R I s B A
(198 G0 b B R EE R PR R L 25 1 RS R A7 DR T, H:
ARG HbRGAE T Ab 7 B K FDG SRR E i 2 44
WEEE R IR . X TR LG T AR AT 4 DXtk
ZEVET 3l a1 i B IR B BR 2 1 (thyroglobulin, Tg)
FI(5Y) Tg HLIA (Tg antibody, TgAb) 7K F #HH P'1
4 B 14 (whole-body scan, WBS) 554 2 1 1] Wi ]
/b6 NHEEA e ARBEGE R TegAb {UE R
SR, AT W,

5.951 2 M, fi#i ] IBM SPSS Statistics 25.0
AT G200 . RN K Z H E logistic
(811 3BT B 0 LML) 0t ST B8 PR 2R (5 63 2
K2 logistic MIJA20HrH P>0.1 H9725 5 . DL B
U ( Youden index, YI) i = EAE A HIHMr LNM R ~f
FSUV,, ERAEFRE, R ROC MhZ 7 b4
ARSI RE . TS R REAR2 Wrbm o 1) R B
B RS PR TR | B SO (E R R P, P<
0.05 A2 FA G2 L OMRER) .

# =X

L— %Rl 14 B PTC & AR 5 % B4 1.
TINO &7 5 fil, TIN1a [ 3 fil, TIN1b 3 5 i,
T2N1b & 1 6], FARIEHE 21 20X G
154, B 6 4) , 3t 178 Ak 45 B 120 4,
K58 4N, MR FARAEH X, 4 8~15 1~ H
(I PR BT Y8R WL Ry 8 52 R sl e o ilb 42, 7 T, WI-
MRI B - IEAG I E] 196 k4G GBI 26 4, B

170 4~) , Ho 75 A~ 5 A LUK BEAA VT L, 121 51
PRI TAH

2. "F-FDG PET/MR “XLER{E" 12 Witr i il 2
S5, FE 1 AT%, SUV,  LD-MRI il SD-MRI
JETIN LNM (el K% (3 P<0.001) s #— 1 2%
K # logistic [FIH2HT o~ ,SUV,, [ FUAE EE (odds ra-
tio, OR)= 1.865,95% CI1.323~2.630,P<0.001 ] I
SD-MRI( OR=1.752,95% CI:1.189~2.580, P =0.005) /&
T LNM ()70 57 & B R 2, il LD-MRI 5 LNM [
KERM e G228 X (P=0.985) .

ROC L/ #rat - @7~ , SD-MRI il LNM f¥)
FBAEFE R 5.7 mm ,AUC 4 0.812(95% CI.0.731 ~
0.893),YI & 0.463, R AL | Fp 53 M A 1 43 3l
H 76.9% (20/26) 69.4% (118/170) F1 70.4% ( 138/
196) , FEFHEAEHT, 24 SD-MRI=5.7 mm(n=72),
SUV,, T LNM i fE RN 1.6, AUC A 0.784
(95% CI:0.681~0.886),YI Ky 0.635, RELE 455H
PEFIVERA 1 43 514 100% (20/20) .63.5% (33/52)
M1 73.6% (53/72) ;24 SD-MRI<5.7 mm (n=124),
SUV,,. il LNM #5160 1.8, AUC 24 0.929
(95% CI:0.881~0.978) ,YI Jy 0.898, R & 57
PEFIAERR PS> 9 M 6/6 .89.8% (106/118) F1 90.3%
(112/124) ,

AN/ AT 196 A3k TV 45 1912 Wi sk g 0L
% 2,"F-FDG PET/MR “XUR{E” FrUE2 B LNM 1)
HWARREILE 1, 556, 3T X0 L 7
MRI f3EPEAS SUV, >2.0 &' F-FDG PET/MR“ #{
B FRAEIZ B LNM (12 Wi 80 RE (3% 3) ml 4, P F-
FDG PET/MR “ B {E " A5 1 7] 43 53] k¥ 4 8 75
MRI £i4r 2/15 Fl 1/15 B8 DX 38008 5t e, LA % okt
fit MRI K £ 12.4% (21/170) 14 B PRk B2 45 F11 2/6
1) R X I R 2

W
FRRR e i R S fp e b T HEa 3, R BRIEE &
PR AL RS R M M T

114 BIHFRIRAL IR B LNM B T AL K E logistic [81H 504745

- B ZNZRIT

= b {H Wald {8 OR(95% CI) P1{a b1H Wald 15 OR(95% CI) P1{H
SUV 0.854 22.408 2.349(1.650~3.346) <0.001 0.623 12.130 1.865(1.323~2.630) <0.001
LD-MRI( mm) 0.373 14.709 1.452(1.200~1.757) <0.001 0.003 0.000 1.003(0.714~1.410) 0.985
SD-MRI( mm) 0.880 21.060  2.412(1.656~3.513) <0.001 0.557 4.298 1.752(1.189~2.580) 0.005
L/S -0.415 0.315 0.661(0.155~2.812) 0.575 - - -

L LNM R E5H:  LD 42, SD Eife, /S NRKER, OR N L, — MR A8 &
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R2 AFETE/BMEX 14 6] PTC B F R 196 Ntk V45 192 Wik fiE
Tk AUC 95% CI R FER HERPE ZPEFEEL(YI)
[ {E AR 1 0.829 0.730~0.927 76.9%(20/26) 88.8%(151/170) 87.2%(171/196) 0.658
[ {E AR 2 0.580 0.453~0.708 23.1%(6/26) 92.9%(158/170) 83.7%(164/196) 0.160
R AR 0.909 0.869~0.949 100% (26/26) 81.8%(139/170) 84.2%(165/196) 0.818
MRI 0.732 0.629~0.834 76.9% (20/26) 69.4% (118/170) 70.4% ( 138/196) 0.463

T BEARE | 9545 (SD)-MRI=5.7 mm H. SUV,, =1.6;B{EAR#E 2 & SD-MRI<5.7 mm H SUV,, =1.8;“ WEME" SRaERF & BIEARE 1

SREARE 25 PTC Sy ORI FL SN s 455 T ol g e

Bl 1 HURIRTL SRR AR 5 (L& ,51 #) BF-FDG PET/MR BUZ K (Fimiikt) o A~C.MRI-T, AIAUSAS (W) R Z28058 IV X 3 #
WL (A) Horh 1 4 FDG R % 3% % (B) , Alle PET/MR /R 95748 SUV,,, =8.3 42 (SD)-MRI=5.5 mm(C) ;D~F. MRI-T, WI 7= 45 fil]
I X Z AR, o | BOBAARHN [55K45(D) , FDG AR EENS 5 TAUK (E) , fil4 PET/MR 781%5578 SUV, . =2.05 .SD-MRI=6.0 mm

max

®3 LT XEKF (n=21) WEAFARRETOr 14 4] PTC 5 MDA A2 WL RE

BRI RERE S FRPE T B 00 e
b 11/15 5/6 11/12 5/9 76.2%(16/21)
MRI 12/15 3/6 12/15 3/6 71.4%(15/21)
P IEAG 13/15 4/6 13/15 4/6 81.0%(17/21)
SUV,,.>2.0 11/15 5/6 11/12 5/9 76.2%(16/21)
CRUBE” AR 13/15 5/6 13/14 5/7 85.7%(18/21)

jE R iinee aLiT e

ARETPPAE A4, 75 54T KPR X R ART 784>
B AR PR AL X B TS T D Leboulleux
SEUSRAE, LA SD>5 mm VRN AL A TC LNM 1
BRI 96% , RELEAL 61% 1 L/S<2 1Y R
5 R S 4 91K 46% F1 64% . Renkonen 2510 4
i, LA SD>10 mm fE5 MRI 2 LNM (1€ B hrifE,
RAPPERIL 94% HFE PRI 20% , Lee %51 $2 1
DL SUV,, 1.12 Ul A JE LNM, *F-FDG PET/CT [#)
TR TR S 2 A 57.5% F1 68.6% , A LI
4R Z R W LNM 158 B hnife R A7AE R A
JE SRR ST AN AL

AWFFE ARG LNM A4 R 0% Fs 4y
PR 11/15 F1 5/6, 5 SCHRk AR 8 H A — 55 P F-
FDG PET/MR “XUS{E” FREARIN LNM A] i 5 S
/15 Wiwi2, O H EA Bem vER M (85.7% 5 76.2%) .
NI IRV A R, XU 12 WhrfE ] ko 1 431]
BES AL K 2 flEFEH X5, 5
Hh FEEL MRI, LABIERRAE 1 7B LNM 912 Bibr ifE
i, RSN 69.4% 42 = 5] 88.8% ; - HL7E BI{EFRIE 1
SEmtiZz b BEARE 2 ATARAMG Y 23.19% ) AP ik 1

g5, R, 5 1R BB A o (8 2 WA
L, “ RS E " 2 AR fEAE AT PTC B35 LNM J7 ]
BAMSERIZKYERE, HAT, PET/MR {34k T % J&
B Bt , FEXT AR 48 DA R UG i i A s i 2K
ZERTE PTC 0y Il R N FH A 18 A R A BF

zx[19]

It o

A2 NN, PET/MR X DTC 3350 k- 5912 Wi
HRES PET/CT AH (K % 60.8% 5 58.8%) ,[H
Jew 5 R B 38 99 2 4 A A (B B s g 2T
WF5E4RE , PET/MR 78 DTC 3 B TR 4 (32 e
wpisa2l oy a2 gy e 3 ¥ F-FDG PET/MR
Kl DTC &2 &/ ¥ b 0 SR RUE 55 5 M 0o
BitES3 518 90.0% 77.8% F1 86.2% , B 28 T 7 i H
H(24.1%) BIGIRL SR . 5 REAEHGE Jr Al L, A BF
G T UL B o P R Af P AR T v (81.0% 5
76.2% 55 85.7%) "1 R PKAE T MRI A5 (4 #4141
SR MZIT Y] ZSHNE MRS PET/MR 112
WIS R T EA— RS BUR , JUHUR X T 454 52 54
HARF S U A R B = i X, PET/MR 7] 3
Ui IR IV RN SN N TINSE 2N
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ATP ( adenosine-triphosphate ) , =B i

AUC (area under curve) , H1Z T R

CI( confidence interval ) , A] {5 [X [A]

CT( computed tomography) , TTHEHLIKZ 5 AR
CV( coefficient of variation) , 25 5 25U

DNA ( deoxyribonucleic acid) , I E A BEAZ R
FDG ( fluorodeoxyglucose ) , Hi 52,4 25

HAV (hepatitis A virus) , I 5T 4 55 75

Hb (hemoglobin) , Ifil £1. 2 4

HBsAg( hepatitis B surface antigen) , Z AR R Hi R
HBV ( hepatitis B virus) , Z B R K7

HCV (hepatitis C virus) , NI 5K

MRI( magnetic resonance imaging) , i 3:4R Al f5
PBS( phosphate buffered solution) ROAIENRLIN T

S - A - -

PCR( polymerase chain reaction) , 38 & FitH% [

PET(positron emission tomography) , 1F B F & S K Z R A

PLT( platelet count) , Il /MR IT4X

RBC( red blood cells) , T2 i1

RNA (ribonucleic acid) , #% W% R

ROC ( receiver operating characteristic) , 321 TAE4FE

ROI(region of interest) , /B 4K X

SPECT ( single photon emission computed tomography) , #.5GF
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SUV ( standardized uptake value) , bRifESEBUE

SUV,,,. ( maximum standardized uptake value) , f KARERRIR(E

max

SUV,....(mean standardized uptake value) , - YJHRifEHEHRH

WBC ( white blood cells) , [ 2 fift
WHO( World Health Organization) , tH %t T A= 2040
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