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Abstract

Objective: To investigate the diagnostic value of ultrasound hemodynamic parameters combined
with serological indicators in predicting cervical lymph node metastasis in patients with papillary
thyroid carcinoma (PTC). Methods: A total of 92 patients with PTC confirmed by postoperative pa-
thology in our hospital from January 2022 to December 2024 were retrospectively enrolled. Accord-
ing to postoperative pathological results, the patients were divided into a metastasis group (n = 44)
and a non-metastasis group (n = 48). All patients underwent conventional ultrasound, color Dop-
pler ultrasound, and serological examinations before surgery. Resistance index (RI), peak systolic
velocity (PSV), end-diastolic velocity (EDV), thyroid-stimulating hormone (TSH), thyroglobulin (TG),
and thyroid peroxidase antibody (TPOAb) were recorded. Receiver operating characteristic (ROC)
curves were used to evaluate the diagnostic performance of these parameters for cervical lymph
node metastasis. Results: RI, TSH, and TG in the metastasis group were significantly higher than
those in the non-metastasis group (P < 0.05), while PSV, EDV, and TPOAb showed no significant dif-
ferences (P > 0.05). ROC analysis indicated that RI had certain diagnostic value, and the combined
assessment with TSH and TG further improved diagnostic efficiency. Conclusion: Ultrasound hemo-
dynamic parameters combined with serological indicators show good diagnostic value for cervical
lymph node metastasis in PTC. RI, TSH, and TG may serve as important indicators for evaluating the
risk of cervical lymph node metastasis.
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FODR R 7L Sk IR 98 (papillary thyroid carcinoma, PTC) & ¢ i WL 43 AL 7 BOIR iR, 20 o5 DR R 1k Ji g
2K ZH[1]. R PTC BRI EAT AMXHEA . KR i, (B LR I R a] H B350 bk £ 45
e, JUH AR X A R RO W[2]. KA S R E R AT & IR AR )
R, ERE— L FEmARAERE. FARERE., BFARIAEELRGHE U H . B, AR
PEAE IR LA HRRAS, R TR IRIT SR ol AN Db B 35 9 DA S SEIRAN ARG 2 B A B 2 R
X

E R IO ST, (B, R E S AR ARSI, R AR R R 3900 ik 2 45
VA — 288 2 k. WO A RE s MO A . JL . AERIEI s . s ih . SRR L R s 525
AT SR-E W, TR (0 2 580 S Al 22 5 36 2 4000 A 1 — 20 DA Jbed I 3 E v A it B IR 25 55 077 T
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BRECR S HIh, LT 25 bR e IR e AU PEA b 1 7 IR H 25 52 2 AL [3] . HERIRAIIECER (TSH)
5 ORI DEIEL b He 35 K e e A I R BE VAR DG, i TSH /K P v Be 3/ s AR A7 V&R, JF S
WSS R SR R MR EAH O [4] [5]: FUIRIREREE 1 (TG) W] s e IR R AL 23 G i S SR AH ORGSR A, R
T TG Fh 5 iR G A B bk T2 45 3 B8 Y0 L 3G AR AE AR DG 1 [6] [7]: HOIRIR B B A i HOAR o S Ak M Bl bt
PR(TPOAD) I AT 7E — 5@ FEFE I S it G e A B 50, H L FIOMANE W AS — 350 K A8 MR S 8005 LI 48
RIS AT, A B AR T XS 23 J2 WL R Af 2

HAl, XTI A SIS L AR TE PTC S 4 R 0 R I LA A FF RN BT ik, A&
W7 AL T AT BAIESL I PTC BB A4, 2087 RI. PSV. EDV K TSH. TG. TPOAb Z535 k55 %l itk
EEHERIIRR, PPN Fe Wiaiae, DA AR TR v PPl S A 58 L mT B4 1 (I PR AR AR

2. #IRE I
2.1, —PRER

HHL 2022 £F 1 A & 2024 47 12 7 TABUR I 2 T AR EIESLH) PTC &% 92 41,

WNFRHE: 1) ARJSWREREIZON PTC; 2) AR 58 A F IR R S S50k T2 Gt 7o A AL s A I, HL 9%
Kloes; 3) IRBIREEE .

HEBRbRAE: 1) BEAEA FURBREGETE T AR S5 2) BRARE SO 6T 3) &I HARBIEMNIE: 4) &
ARG . RYEAE IR AR R, KR Nl 44 BINCREASAL 48 . ALE & (E
P RS — BRI R R TGt 2 (P > 0.05), HATAIHME.

22. U&/EF*

KA E AR 2 L S A2 W, B % 5~14 MHz ZRFE5 k. g BUMEMY, B FiE e, E3h)
X708 Ha T EIERAAE, LRI E . K/ B R WEEE . S
S MR AT, T g X R A Xk 25 AT R ST VA

TEARE 2 W 3R, Tk N BRI U BB T LR AS 5 AT RFE, AR IR AT R A2 8 5 10 S
WA FUE(PSV) . £F ik AR IATUE (EDV) A MR I8 2 (RI) . NEVMER R ZE, &SHOELNE 3 Ik,
BCPS5(E T 3eih- o0

B B R RS 2 IR AR FR K AL, sr I FROIR I B3R (TSH) . HRR IRk 2 1 (TG) 2 ORI I A
BEATLAR(TPOAD) /K Y- o LI 224G 35) b A% e o 46 2 8 0 — A AE R 56 o

2.3. MEIBHR

1) RG-S MR SH(RI. PSV. EDV)ZE R

2) LbEH B MG #48FR(TSH. TG. TPOADb)Z 5

3) ST FEAR B HBE S AG T PTC S5tk 2 25 5 4% (12 i kit

Hr, RIL PSV J EDV 2 o kb i 8 71 5R4S ;s TSH. TG K& TPOAD M - 5 e IR iR 3y &
ARAS S ORI AH G AT 2 S 2 8 o I8 LU ER TR bn e S R A AR e A R I 22 e, FF45G ROC |2k
3T, ATVPA HAEAR AT RS TR v ) S A

24. GitFaeE

SR SPSS 26.0 BRPEHEAT ST AHT. IHEVRI X s F, ALRLLECRBOLRR t %, THEH
FIBhn ()%, ALRILLECRI 2 1. £ ROC HZIFIH S AUC, RIMUE. HESIERLGHRAL. bl P
<0.05 A YE 2 L
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3.1. FRABAMRSH R IMEFIgHRECE

AW FILIN PTC &5 92 B, Hrp Al 44 5], REEFUAL 48 5. W2 8 S LR 2 80U G
SEARPRILE A R R 1. S5 EoR, BB Rl TSH K TG KT B T RERA, ZRNEYITE
B X (t =457, 3.37. 4.09, P <0.05); ifii PSV. EDV [ TPOAb 7 4L [a] b 2 % e gi it 2 X (t =
1.05. 0.82. 0.63, # P>0.05). bk 4e7r, MmPHIHEGH 5 MG e bS5 PTC Sk D45 74 7%
FAAE— MR

Table 1. Comparison of ultrasound blood flow parameters and serological indicators between the two groups of patients (X £s)
F 1 RAREBRMRSHRMBEFIEREEE(X+s)

A (B RI PSV (cm/s) EDV (cm/s)  TSH(mIU/L) TG (ng/mL)  TPOAb (IU/mL)
R4 44 078:0.08 32.45%6.12 1126 £3.08  3.21+1.02  48.67+15.34 52.18 +20.45
KEFE4 48 0.71+0.07 31.12+589 10.74+295  254+0.88  36.92+12.11 49.63 £18.72
t{H 4,57 1.05 0.82 3.37 4.09 0.63
P <0.05 >0.05 >0.05 <0.05 <0.05 >0.05

3.2. BIEFRXTRR M A BRI ISHTRE

ROC HhZR /0 #rat B 4 2 )8 1: RI. TSH K TG XF PTC #EBibk 4 #7445 BAA — & Wi s,
AUC 4355 0.76. 0.69 1 0.73. Hr, RI BJHRIUS W GeAHX &Lkf . #E—PBAE Rl TSH & TG #H47
3T, H AUC $igim & 0.84, RN 79.5%, FFfN 77.1%, 29846400 057, T8 —48br. &5
BRI, ZARFRIDEA A AL AR BT TN PTC 203489k B 45 56 7% 7 1 FL AT o 7 A2 T i

Table 2. Diagnostic performance of each indicator for neck lymph node metastasis

2. BIETRXIEAR M BRSBTS RE

E{=tan AUC REUE (%) 57 (%) ARSI
RI 0.76 727 70.8 0.44
TSH 0.69 65.9 66.7 0.33
TG 0.73 705 68.8 0.39
g SRl 0.84 79.5 77.1 0.57
4. ¥ig

PTC B AT BT, (HIUEW A H R R Ew, JUHR T R A B IL[4].
LERERS AU IR R R B 3G I VARG, B 2 R TR VE a3 SR Jm i B SR o TR, R v
PGSR LSRR KU, 3 Tl AR iR T O S B BB X [2].

ARG TR, FRAEH R REH & T REBAP < 0.05), femiiish /)55 PTC ¥
MAT AL — € KBk FLATRENLAIAE T FAT BURIR 2R Vh 0 R AR A AR B 7 38 AR MU TR, IR I
CERAS B A KL, S EUR BRI R 0 T e, TR B RI G0 ARECT PSV A1 EDV 53 FE 5
RIS, 32O B R i AR A s ma iy, R PESE vy, DA DR AE VAl bR SR AR 2 T i
HA —ZRH[B]. ABFFHh PSV [z EDV ZE RTG53 3, IR SCHE HAE TR 45 5 78 b (B A R
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ROC Curves for Predicting Cervical Lymph Node Metastasis
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Figure 1. ROC curves of various indicators predicting cervical lymph node metastasis
B 1. BetRTunmER M B a5 R ROC fhzk

FEMIE S FebR T, AW RIUER A TSH M TG /KT8 & 7= (P <0.05). TSH 1E Jyif 5 FUR i
SHARA K R BB R, T T AR R 4 3 i A 1R 2R e 035, MBS I A5 KUK [5] [6]. TG {E
S RIS S B, KRS A AT S bt FEOIR R 2H 23t S RS IR S, B TG /K AT g d R g
AW EAT N NIEER[7] . ARFTEE RSP E K91 REEAR—8, (HEBEE T, B2 K91
PN TSRS, AR A L 73 2Bk TSH. Tg #2455, AUC X 0.812, #f/> PSV. RI & & MLLTER,
TR LR AT 7T, FEHEAE[ 101K LB A i f2 5 TgAb. TSH H MR (AUC = 0.803), W& X} Hp g [X ik
ELEEEER, XM X RN A BR. Song ZF[11]B:4 STK1 S A RSIRIMESILIE, SMEKAE
AUC J£ 0.867, {H STKL &% wr, M LLJEJZ R Ko AT 78 B FH L3 H ThAa AR AR mr o A £,
G PRHES T 58, 285 IS TRARECS AT EAMEA, $RASWIHERI R . FRBENLHIET, e il K2
M, PR AR A6l B RER R, S R v mar F . THEr) PSV 5 RI, W41 S 4
MEEHER, HBAMRSHEE ST IEEBA. & TSH B MAPK. PIBK/AKT JE#, {3k s 5y |
MR, BWINFERRK, %4585 Mao Z5[12)H0/N LS RIE i 78— 5.

ROC £k 43 #r4h B iR, RIVTSH J TG Sl i 3y B — e 2 Wi, Je9h R AUC £15(0.76),
PR FAE AR AR P H A B TN GE Ty o SR, B —FR AR ME LA T SR R IR ST A A AT . i —20
& Rl TSH K& TG J&5, AUC #2148 0.84, RIEGUZ KR RIET, RFZ IR RN GET B2
PERIZWIAEE . XFP R ESE + MBI PISEA TR, AR A BE S 87 I 37 R AE K
SFUWIRES, A B T3 AR TS 43 2 R HERR 12 [2] [7] [13].

NI R A B R, AW U4 AR, TEH MU S VRS REA -, 454 RIL TSH K& TG &fibs, wf
N PTC BB AT A5 H 78 AR VP AS TR AL BE I T SE KR, AR T R F ARG RE S, &l B
BURRET, AWMSEBUREHEIGIT[L] [2] [4]. BbAh, iZBCA PR TR E . o). mARE, BAR
LRI RAES A A

IR, RTANAEE—E RRE. B, ARUFFONRAFORIBER T, RSN AR, 7REE
TR HR, REE— BN RN 2 A AR ISR B R AT 45 5 0T FRIR,
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