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roglobulin (Tg) in the washout of the needle used to perform the fine needle aspiration cytology (FNA-Tg) in the diagnosis
of lymph node metastasis in papillary thyroid carcinoma ( PTC). Methods: In this retrospective study, 104 patients initially
diagnosed as PTC underwent FNAC and FNA-Tg, and were finally confirmed by pathology. Sensitivity and specificity of
FNA-Tg with different positive criteria were evaluated. Efficacy of FNAC alone, FNA-Tg alone and the combination of the
two in the diagnosis of lymph node metastasis in PTC were compared. Effects of the size of the lymph node and serum thyro-
globulin antibody (TgAb) on the diagnosis of FNAC and FNA-Tg were analyzed. Results: The optimal cut-off value of FNA-
Tg was 5. 88 ng/mL. With the positive criteria of FNA-Tg/sTg > 1, FNA-Tg > 1 ng/mL and FNA-Tg > 5. 88 ng/mL, the
sensitivity were 91.95% , 98.85% and 96.55% ; and the specificity were 81.82% , 86.36% and 100% , respectively. The
sensitivity and specificity of FNA-Tg + FNAC were 97.7% and 100% , with the diagnostic efficacy better than FNAC alone
(P=0.008). The size of lymph nodes affected the accuracy of FNAC (P =0.005), while it did not affect the accuracy of
FNA-Tg (P =0.12). Serum TgAb level affected neither the accuracy of FNAC nor that of FNA-Tg (P >0.05). Conclu-
sion: FNA-Tg is highly sensitive and specific in the diagnosis of metastatic lymph nodes even, which is not prone to be af-
fected by the size of lymph nodes and serum TgAb level. FNA-Tg combines with FNAC can improve the sensitivity and accu-

racy of diagnosis. FNA-Tg can provide important information for the diagnosis of lymph node metastasis in PTC for FNAC

negative patients or those with dubious results.
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FERSPE SRR B 45 1) FNA-Tg & T sTg, AP
FNA-Tg/sTg>1;2) FNA-Tg > 1. 00 ng/mL;3) FNA-
Tg > ZiH TAEHE (receiver operating characteris-
tic, ROC) M2k fe FEBUBTE . FNAC K2 AR5 A7 15 g B
DI 4k 2 2250 4 o A BB AR AL RS W
1.4 TS

I FH SPSS 23. 0 GEit R, 12 B e T4 %
+ HRUEZE RN A T ¢ A BBk A 36 s R R
T3 K33 ) UG R 45 2 75 =8 mm L TgAb B
P K B PR 2H 18] ) FNAC  FNA-Tg 12 Wi % g, {6 H]
MedCale 19.0, IAR 5 BN SR L i) FNA-Tg (1)
ROC i £& 3F 31 55 Hh £k 7 1 #L (area under curve,
AUC) R ERT{E, HL# FNA-Tg AN [) FH L2 s

F1 131 NMRBEHIEREFE
Table 1. Clinical Characteristics of 131 Cases

HEMIY AUC DAL FNAC (FNA-Tg )2 IWlE. DL P
<0.05 AZEFAGIHFE L.

2 # R

AR 104 F] 3L 131 kg, o 5
P 40 B3 47 AWRELZE, otk 64 Bk 84 AR ELLS,
JFE T AR 131 ARELEE A 87 AN RS ik I 4%
J A4 MERB M S A SRR B ik 45
MR FNA-Tg 22 5 A G248 L (P <0.05),
Tk B 45 1 K /N sTg 22 SR RS2 XL (P >
0.05) ; #REL4E =8 mm 414t 109 4>, <8 mm £t 22
A, TegAb FHYEZLMRELZE 41 4, BITEAL 90 A4,

Variable Pathology

X’z P

Metastasis (n =87)

Non-metastasis (n =44)

Sex [n (% )]
Male(n =47)
Female(n = 84)

Lymph node size [n(% ) ]
=8 mm(n =109)

37(78.72% )
50(59.52% )

74(67.89% )

<8 mm(n=22) 13(59.09% )
TgAb [n(%) ]

+(n=41) 26(63.41% )

~(n=90) 61(67.78% )
FNA-Tg (ng/mL) 704.72 £412.43
sTg (ng/mL) 56.03 +147.29

Lymph node size ( mm) 14.30 £7.40

x> =4.980 0.026

10(21.28% )
34(40.48% )

x* =0.635 0.425

35(32.11%)
9(40.91% )

x> =0.240 0.624

15(36.59% )
29(32.22% )

0.58 £1.00 Z=-9.489 <0.001
21.36 +£30.36 Z=-0.203 0.839
12.70 £5.90 Z=-0.993 0.321

TgAb: Thyroglobulin antibody; FNA-Tg: The measurement of thyroglobulin (Tg) in the washout of the needle used to perform the fine needle aspiration

cytology; sTg: Serum thyroglobulin.

i i ROC {2 & B FNA-Tg fie 3 48 8T B
5.88 ng/mL,AUC 3/ 0.990 (& 1), DA FNA-Tg/sTg
>1 FNA-Tg > 1. 00 ng/mL FNA-Tg > 5. 88 ng/mL
JBAVERREZ B PTC SR L 4557 #2 1 AUC 43 5
#7:0. 869, 0. 926, 0. 983, i W 14 K J&& Pk 4 B K
91.95% 98.85% .96. 55% , ¢ S P43 5 Ky 81. 82%
86.36% ,100.00% , fEHf £ 5353 F 88. 55% 94.66% |
97.71% ; Hirh ) FNA-Tg > 5. 88 ng/mL y BH P47 i
I 2 WA RE e (P < 0.05) (&1 2,4 2)

3 0K, 87 MRV L 45 FNAC IEH#)12
Wr 75 A BRI 12 4> 544 DRSS PR L 45 FNAC
BIEMIZ W AR BAYE O A 12 W sk B 455 4 i
JEE Ny 86.21% 51 100. 00% |, HiERf 2 90. 84%

12 A~ FNAC i2 Wl B PRk 4 v 3 A5 ek 454
Rk EL 45 FNA-Tg Y IE#2 I, 53 9 DR/ L 45
( <8 mm) FNA-Tg IE#4i2 Wi 7 4, FNAC + FNA-Tg
ZWHREATE 2 A~ (4545308 6 mm 5 mm) , {H
FNAC IE#iZ2Wih A 1 FI7E FNA-Tg 12 W 10 i
B, DL FNA-Tg > 5. 88ng/ml 3k [ PR E 1) FNA-
Tg 12 Wr 5035 ik 2 25 5% B 8 fe L T FNAC (P =
0.005) ; FNA-Tg + FNAC {12 b fUsed: hy 97. 70%
RN 100% , HERH 2N 98. 47% s I B 512 B
(R BRI A FBE S5 e O ELO T 58 0 1] FNAC (P
=0.001) ,{H5 FNA-Tg iZ Wi &L RE 2= R LG5 =
Y(P=0.317)(F3,E3),
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The AUC of FNA-Tg was 0.990 (P <0.001) ; the optimal cut-
off value of FNA-Tg was 5. 88 ng/mL.

Figure 1.

Abbreviations as indicated in Table 1.
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ROC Curves of FNA-Tg with Different Positive Criteria
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Figure 2. ROC Curves of FNA-Tg with Different Positive
Criteria
With positive criteria of FNA-Tg/sTg > 1, FNA-Tg > 1 ng/mL
and FNA-Tg > 5. 88 ng/mL, AUC were 0. 869, 0. 926 and
0.983, respectively (P <0.001).

Abbreviations as indicated in Table 1.

Table 2. Diagnostic Efficacy of FNA-Tg with Different Positive Criteria (N=131)

Positive criteria TP FP FN TN Sensitivity Specificity  Accuracy AUC V4 P
FNA-Tg/sTg > 1 80 8 7 36 91.95% 81.82% 88.55% 0.869 1.479 0.139*
FNA-Tg >1 ng/mL 86 6 1 38 98.85% 86.36% 94.66% 0.926 2.070 0.039"
FNA-Tg >5.88 ng/mL 84 0 3 44 96.55% 100.00% 97.71% 0.983 3.500 0.001°

* Compared with FNA-Tg > 1 ng/mL; * compared with FNA-Tg > 5.88 ng/mL; © compared with FNA-Tg/sTg > 1.

TP: True positive; FP: False positive; FN: False negative; TN: True negative; other abbreviations as indicated in Table 1.

£3 FERMFTEEISHAE(N=131)

Table 3. Diagnostic Efficacy of Different Detection Methods (N=131)
Detection Method TP FP FN TN Sensitivity Specificity Accuracy AUC VA P
FNAC 75 0 12 44 86.21% 100.00% 90. 84% 0.931 2.820 0.005*
FNA-Tg 84 0 3 44 96.55% 100. 00% 97.71% 0.983 1.000 0.317"
FNAC + FNA-Tg 85 0 2 44 97.70% 100. 00% 98.47% 0.989 3.342 0.001°¢

The positive criterion of >5.88 ng/mL was adopted.
* Compared with FNA-Tg; "

Abbreviations as indicated in Table 2.

F4 5K, HEL =8 mm 5 <8 mm 48] Y
FNAC 2 WisiE e A Gt X (* =7.972,P =

0.005) , M £H /] FNA-Tg 92 &4 fE 22 52 91 L 4L it

compared with FNAC + FNA-Tg;“ compared with FNAC.

35 X (x* =2.423,P =0.120) ;TgAb [ FAYE4
[a] FNAC \FNA-Tg [iZWia e 2= F X RS 1124 X
(X :0.028,P:0.862;X =0.306,P =0.578),
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Figure 3. ROC Curves of Different Detection Methods
AUC of FNAC, FNA-Tg and FNAC + FNA-Tg were 0.931, 0.983 and 0.989, respectively.

Abbreviations as indicated in Table 1.

&4 MBZK/NTYAb 3 FNAC . FNA-Tg 12 BT L BE I SN
Table 4. Effects of Lymph Node Size and TgAb on Diagnostic Efficacy of FNAC and FNA-Tg

Variable FNAC(n=131) FNA-Tg(n =131)
Non-metastasis ~ Metastasis ~ y? P Non-metastasis ~ Metastasis 2 P
TgAb 0.028 0.862 0.306 0.578
Positive
Non-metastasis 15 0 15 0
Metastasis 4 22 1 25
Negative
Non-metastasis 29 0 29 0
Metastasis 8 53 2 59
Lymph size 7.972 0.005 2.423 0.120
=8 mm
Non-metastasis 35 0 35 0
Metastasis 6 68 1 73
<8 mm
Non-metastasis 9 0 9 0
Metastasis 6 7 2 11

The positive criterion of >5. 88 ng/mL was adopted.

Abbreviations as indicated in Table 1.

W], FNA-Tg REF i PTC AT A5 R 2 Wi igueidt: |

3 it i ’
RERC WERREE , F AR = (E F R FNA-Tg 12167

HUIR R ER 8 H (thyroglobulin,, Tg ) & FHAR R U5 76
bR AN WA R SR TR Gl AR I T
55 T3 T4 55647 T AR IRUE I 4, 220 B 1A ity
KRG B T3 T4 i[RI AEA A Tg AL
BEAEAE VIR AR LG b (CAnitk B2 45) Al 2] Tg w] RATR]
FEUEWIHE AT REJE AR, Bl 56 4% . KEBATFE R

PTC Z5AI 45 5 7 B VE BT OF B8 — 8. B
TEBFTE % B 58 1k PTC 50708 bk L2 445 6 7% 114 1 B 1A
PP 528 AR B PTC H Bk 4%

I T (78.72% vs 59.52% ) o ABFFE S
% 2015 4 ATA €A FFUIR B 45 5 15 43 1 750 R it
FEILVATE ) 4558 X T = AR B FNA-Tg B2
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Wibs e "7 FNA-Tg/sTg > 1 FNA-Tg > 1. 00 ng/
mL FNA-Tg > 5. 88 ng/mL, 45 5 i 78 A FNA-Tg >
5.88 ng/mL Jy [HYEARMEIZ K PTC SU5S ik I 25 5% 7
AIRLREOL T3 S W b, SURRAE Ry S o Af 4 1)
4 96.55% ,100.00% 97.71% , [alf} 51k FNA-Tg
>1.00 ng/mL g BH 112 Wb v ) SCHIR o 55, SR
RS CE L =R (E N S R NIl i3] bl e DS
2 AR E 25 ) e 4 | 5 0 P Ak 3 7 X R AN )
M2 R CAE A AR, 1M 22 5 v o i — AP IR IE

HFG]S T FNAC K75 /212 W PTC B4 33
VAR 2 28 P o i P A o L 0 5 0, U o
PERE R — S M E A P2 TR & Btk
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R LSS WIAAEIL T =8 mm JRELE54L, Mtk e
BER/NXS FNA-Tg 12 Wi RE A o0, 12 12 4>
FNAC 2 Wi B Pk 45,3 1) & BT 25 Rk T 45
FNA-Tg BJIE #1128, 9 F 4/ ( <8 mm ) ik B 45
FNA-Tg IEHfIZI 7 A~ X AT REZ i Tk 4550/
A A REMESE I, FNAC 7] BE AR 4 A 3 2 48 1Y
FEAC BN MITE A2 I RE XTI L 25 i e T dE A 7
HER %), T FNA-Tg 6 J2 56 T 40 FHRHE, Z ik e
ZERIN ST BTG AR IR RN
TERFFEMLT  FRATEBULL > 5. 88 ng/mL Ny Bk
PRAERY FNA-Tg 12 Wi PTC 3050 bk 1 45 5% 7% 114 fiUsk
M R BE 1 5 T FNAC, T HL 3% 56 4 B 179 sk
P e S S HE R X O dec e, WA T Bl 4
FNAC,

IML3E TgAb 2 ILTE Tg MFFPEDUIA, TeAb RER
i sTg (1L, H Rl FNA-Tg 52 (149 5% i 473
T AT TeAb S5 B XT FNAC
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JE 3ot i TeAb 45 & f i A pr s o

A AT AT ZA L, BRI RHEA
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TRV 58 =, A/ g Il PR A 5, L 28 FNA-Tg BP0y
SR IEARATR NI 45 T 4, B 28 B o ok 2
SEATRELEA POME LAMER 2 AL, X AR AT RES ) FNA-
Tg L WISLRE s P AT 5 1 BEE  RAEAS Kb i
T AR A TEARAROIE— 25 Y B IE

Mz FNA-Tg 2 W PTC #5345k O 45 5 B 1 il
SR e e EER R R, OF B2k A R R/
A TEPELEHE FE /] 5 7 ELZE AR X B, 7E g

al

£7 FNAC Zfil i 57 32 ] {5 24 FNAC O [ 1 5
LEAHELL Wi, 45 2 FNAC B J 60 119 FNA-Tg
AESA PTC SRR 45 5% 7% (1912 W7 $2 11 2 2245 Lo
{H FNA-Tg A7 b A A R A Ak BT A A0 BH 1 4 Bl
PE, LUWRETEAR A 2 W PTC SR 245 e #5148
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