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Abstract With the advent of various detection technologies, the detection rate of thyroid nodules has increased significantly.
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Although most thyroid nodules are benign, the determination between benign and malignant lesions is still a
challenge for clinicians. All patients with suspicious thyroid nodules should undergo neck ultrasound. Thyroid
ultrasound can assess the characteristics of nodules, and some thyroid nodules have ultrasound signs of suspicious
malignancy. However, these features lack accuracy and cannot clearly diagnose benign and malignant nodules. The
current guidelines still recommend ultrasound-guided fine needle aspiration biopsy (FNAB) as the first choice
for evaluating benign and malignant thyroid nodules. FNAB is a cost-effective diagnostic tool. Due to its small
trauma, high sensitivity and specificity, it can be used to evaluate the nature of thyroid nodules before surgery
and has become one of the indispensable clinical examination methods. In recent years, domestic reports about
FNAB have been increasing. Domestic and foreign guidelines regarding FNAB indications are still controversial.
At the same time, due to its own limitations, the full implementation of FNAB technology requires strict control
of the indications and accurate interpretation of the pathological results of puncture. Although FNAB is the
most commonly used diagnostic technique for preoperative evaluation of thyroid nodules, there are still gray
area nodules that require further diagnostic studies. In order to formulate a reasonable surgical plan and judge
the prognosis, the guidelines recommend that thyroid-stimulating hormone (TSH) levels can be measured
before surgery. FNAB is a simple and relatively non-invasive technique, but it can also produce corresponding
complications. The complications of FNAB are mainly related to the position of the thyroid nodule, the diameter
of the puncture needle, and the operating experience of the puncture physician, of which, the severity is relatively
light, and most are self-limiting. Scholars have been trying to find a new method to accurately diagnose thyroid
cancer for atypical lesions or follicular lesions that cannot be diagnosed or whose meaning is not clear. Molecular
biology methods are currently the best choice. Molecular biology methods confirm the malignancy of thyroid
tumor biopsy by detecting driver mutations of specific thyroid tumor susceptibility genes, such as BRAF and
RAS oncogene mutations, RET/PTC rearrangement and TERT mutation detection, thereby improving the
efficiency of preoperative diagnosis. The most common metastatic site of papillary thyroid carcinoma is local
lymph nodes. Although FNAB has diagnostic value for abnormal lymph nodes, small or cystic lymph nodes may
not be diagnosed due to lack of tumor cells. Detection of thyroglobulin content in the washing fluid of fine needle
aspiration biopsy of suspicious cervical lymph nodes can be used as an auxiliary means of cytological diagnosis.
The author believes that the multi-level diagnostic system of FNAB combined with molecular biology can improve
the accuracy of preoperative diagnosis and is of great value in guiding treatment and judging prognosis.

Thyroid Nodule; Biopsy, Fine-Needle; Review
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15t ZE J 3G K (fine needle aspiration
biopsy, FNAB ) JZ38 N I JC B 5 0 £ 25 i 45 19
T FR AL I Al HROCHR 23 45 1 B o3 a8 AR N < s L AG
i — Foft 262 ) BRI 4515 B9 D7 9, l el 2D A e EE Y
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DR R &5 19 iR th R i =z BTk HOR IR &5 9 1Y
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Il VPR R 5 7109 PR 0 7 e A A, A BT E R 2
M T ARTT 5 W T RS . HAT, FNABTEVFZ
I 2 00 i X A9 P LR Je 988 32 W A 7 AR D T
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FEF201248 @ T R MR 2595 A 4 Ak 78 FOIR
fRiEziatem ) PR, Ok 2 0 % T iR
EHVRIREE TENABIZ B H AR o 40t KR 54 1 5
KEHIGRLE, SENHECERIT®, 201844
T CGEA TS FUR MR SS90 6 o0 035 K& 3t
WERERR ) B, I T R R e IR ) &
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2 FNAB Hy3&RZiE

JERS LR FNABHS AR 2 i G HOIR IR 45 1y i i 12
Wi SR . 2% [ HUIR IR 2 X T HUR IR 45 1T FNAB
RAEAS g —prifE (£1) o HEl, X TFNABE
IO UE B 2 75 45 A T B AL 45 FOBR R 45 19 AT S
ARG B FCBR s 64 i A 7 £ PR 3R
21 BRBETASEEEBEIER

() MRS5S 5 (2) Wl AELE T RUNS AL
(3) G AKLN, 1o Jel B 5 (4) 4595 Hpoe o A 5
w5 Ymit>1.

2.2 BRIBENIEKSEEZ

(1) 75 /D4 i 1 82 A2 3k Sk 290350 i 5 2% 5 sl
SEY T Al s (2) MU SRR (3) AL ALH
AR R . BEAE IR K S 5 (4) £ PR 08 2% A
(5) 1ML ¥ [ 45 R 7K 7 58 T o
2.3 FNAB i& R i B9 45 ’a B il

EHR B TEANTZMANERE (F1) .
25 [ 8 g b ox FROIR B 5 1 R W] BE TR R RRAE AR A
T —E R R HRE, ATASE R PR A 45
PR (m>9) fEENFE R T IER M TE . [F
B, 2015RATASERIREAL T “fIREIE 7 X — 7 B
W IEL W AEY, BLAh, TEXT98% Y I
R 7L kbR B 2 [ K Logistic AT 40 # v,
A AT N M R R IR IR R A il
ST X — 4580 NCONHE RS 5 2 W sl —
.o BLAh, ESMOTE H BAS 1] &E (19 0% P AE 52 0 8 1k
ST B AR N, (H 2 — AN S5 R B £
A 7R P b R A R S R G, R R G A A AR
PEAT BT RG0S AL
EMSOJF B A MR 45 45 1 2 A5 S8k, 25 iy — )
S M 7 IR AR B Y R

&1 ERNSMEFR) FNAB tR
Table 1 Criteria of FNAB in domestic and global guidelines
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AL HARA I BERHE: SR> >1 em; BOA RS ATBERAIE . S0k
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AR R ) BIE 5T R e B R PR R TS HAF- B
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Wh, LT R R Y, W] LUAT g
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BRI, F: 2T FNAB 90 FRIMBAEFRRE T OB P Rt R 617

HEIZ W AR Rz s L, R R e B2 W
MK A . A L (immunocytochemistry,
TCC ) AR J& % 40 B 28 il W 4y 3k 47 46 0120, 78
797 R o R I £ s R S L e o | B i < R )
FE M HE R, PN A SCHE A 4E i 1B T — 285 F b
I A E 19 (CK-19) . I BEERER
(galectin-3) | FiFBHEKEHEA1 (HBME-1) |
FOIR IR 55 S 171 (TTF-1) FITPO % 3 4 B HAR
fResTrEteie W, Bar, BRER TIHFLE5PTCH
Ko Fhricdn, (HHF B bRic 9 i R 0%
R vEA S, B R Z R B m, UA B 54
2, W EMFERK R IR Z . BEE Y
THEYRHEWERE, 20 FBA12 W LISGEE B4
ST AR R BRG , HE—20 A5 B FNABAS S B kS
HER 2 W .
4.4 FIRBRADIE 5 B E E R A

Bl % oy TG A s R, Ok R 2 1Y 4
ThricW W IRiE , WBRAF, RAS, RET/PTC.
TERTS . HHT, b K4/ L FNABAS A GE
WA PR By AR IR S5 1, AT X FNABAR A HE AT
FFODR AR e g 5 ik RUA I, 330K A B T 42 R 2
) SRR B AR S R, DT A R I R 12 9T R 1
il 22
4.41 BRAF A BH R % BRAF' 2 H KRR
I fe W LAY JE R @ E . BRAF 3 [H %% 728 i} MAPK/
ERK {5 5 i i & /& oe A, AT 51 o i & B
K. H AT BRAF % PR I 32 22 00F 98 e o LAY
T1799A %45 ( BRAF'™) | X}#5i2 i 69 A it
172 £ 5 A A1 DNA $2 B, J] PCR 97 1% BRAF &
IS 15 4h 87, M FAM 551 Gk
fif 52 PCR M3 % P9 Nikiforov 2 "R 9% % PR,
AT FNAB £ NGB DAl FF AR IR 25 1 M e, #E
FNAB JEfill |05 4 BRAFYCOO" Bk P &G I A i 3% 42
B PTC Wi e . BLoh, ZEmese s P iFos &
B, FNAB 42412 W 5 BRAF ™" JL [ 8 AR BE A
G DU FF TR B LU e 5 T I BURR L R R A
86.3%, 100.0%, $&/~ T BRAF " 5 45 B 4 41 i
SR AT AE — R R TR BRGSO
%, Choi %5 ™1 % BILAE FOIR IR 985 h BRAFYF 58
AR Al SR — S UL R (TSHR, NIS) B3R5 TR,
P 51 51 R BE Y VR B J1 AL, 3 PTC &
BT E PRI OR U, X I BRATF R %
A AR S PTC B J5 23R 97 AL F ¢ i 312
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4.4.2 RET/PTC TH# JiJw[H RET %5 Z 1k
Fi% o R B4, M T 52 RAS-MAPK Al PI3K-AKT
GBS RN AT, S5 M BAEIG, Ak R .
RET / PTC /& RET P& 22 i i 1 3" g 55 FE AR 36 A
() 5" St =22 8] R A7 36 R B 4] A 25 5 B0 RET/PTC &
HE G 3 3 RAS-RAF-MAPK il f% 5 & 06, S5
FFR B 4 P 98 7 BV RET/PTC SRR HHER R N
5%~35%"", Khan % P Hf 53 45 - % B RET/PTC3
FHHLIR T PTC, 1 H. RET / PTC3 EHE'S5 TSH /K
S RN LG5 A B A I DR e B S B R A AE
FHORB . M RET/PTC1 B HETE /AL SRR 2 0
FE PTC B UE 1 W7 A o B B e /0 D, Y — T30 25 %6 43
B B 4518 2280 RET / PTC 5 41 76 HIR 5 g vh L
AR (18% ) MPHMERME (87% )
AHTXT BRAF F RAS B A= BB 2 HOR R 45 1 19
RET/PTC1 5 He 40 A3 Bl 1 il BB 9 F AR 3%
FE— T RESE o, AR R S 35 S R A B BE R
B (RT-PCR) #:i RET/PTC1 5 HE 43 Hr 40 4 il
(FNA) 5K B2 A AR A (FFPE)
RET/PTC1 5 HE i A1 3¢ . & 8L 10 ] FNA 5 fic
X} FFPE HUR R 2L 3k k% (PTC) RET/PTC1 & HE
45 W52 A fH 6. 76 1] BRAF Fil RAS B 4R U 25 gt
PTCs #1147 29 f] (38.2% ) 47 RET/PTC1 & HE %,
Zi b, RET/PTC T HEK M A Bl F X5 B R IR 25 5 1
O IR HE 2 W, A DIAE S FNAB K A5 1) & 5
BB

443 RASHEBERE 4 BRAF R JE, 7EH
R A8 TP A B LB 2 AR S RAS JRUE JE A %8
A%, RAS 3 K i i+ MAPK 1 PI3K-AKT {5 5 @& 4
Z 5 i A IRV Z AR B A M 5 S e, &5
M AR K A A, 24 RAS JBUE KL PR B0 58 728 4 H: 4
5 8 e 2 HLE A 1Y GTP G, S8R
R g & A o TR R R LR R R e
AIWLEE B RAS FER 2848, IR b A % RO B 485 1 i
1T RAS & RAG I 25 S 42 % S BHPE B, R RE S8 2
SEIRGE T MR LS, {H RAS B[R 2 78 % FOIR g
WZWia —EMNSHME, XEKHT RAS LK
2 745 ] AR Ay FETR i e 988 1 — 50 05 A 6 b o SRR I R
MR IR P 2215 B 5 Y, RAS 28728 5 W & iy 1k
i e XU AH DG, (EOR R 4R 5 2 S AT AR
RFH. A KRN —T09 A 208 6] & H4T T
FNAB 128 28 K 0 0F 5 % 30 A 10% 169 3% Pk ik g
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J= FTC, s UL R 98 48 & RAS RAE, T
) 90% J& PTC, B A1HE RAS MAHETEMRM, Xt
T E LMY (AEHERMEST ) ddPCR
Kl RAS 2878 nl f H AT B0 B . ddPCR 2 A
FEODR R 20 51 RAS 245 (1 — Rl b i l8  f0y ik 7
— T4y B R BY, FE FNAB 12 W A E 1 G B4 I
T, FNA ZEHI9 RAS F& R 28 48 i S i g 14 2
JEN 34.3%, FRSE N 93.5%. (HHATHELART &R
FNAB BXA RAS 35 PRSI 2 W FFIR g 1 A i3
4.4.4 TERT B#F X% TERTEKNENMT 55
e A, 2 R ook BTGk A0 T R ok e
g AN YL AR R sty . PR MRS PR 4y 2. TERT
Ji B F 28 78 Ji S B0 ok G R, R i e
527 9 B 32 A il O A R R KK R, 175 A0 R
Oy ZLN TG & 78 B0 TERT Ji 80 7 548 47 i &
Bk A AE C228T Ml C250T, X TERT %8 2% Ay K6 )
J7 ik E B I TF Sanger M), X} TERT )5 1
X I DNA JE47 PCR §738, SRJ5 X938 2= 9y pE A7
Sanger W, PR FEE2H DNA I 25 1 0 B 4>
PO ARG B Tanaka 25 " 7E 8 58 T
FL4% DNA I 5438 159 ) PTC BEA ) TERT )i 3)
TRAE, KM TERT A 3hF5742 20 il (12.6% ) ,
I HAEWF 2L UESE T TERT f3 8 7R 748 5= 21k
I R 5 LR A 22 18] 0 5 35 & 86 Sayiner 25 X}
150 151 FFR B8 #8519 TERT BEAT 0 Mk 98 6 W1,
86% Y FTC FKF N FHME, PTC MFHTER N 46%,
DL EWFGE 30 T S B2 N S, TERT 0]
L& PTC L FTC Z [ (9 % 512 Wi . b4, Xing
s 495 90 TERT 4 JF BRAF B [H Z2 48 b, HE 1
OEFRW I, M T 5 — % BRAF 3 A W
i J5 A B fE AR R BEgE T R, 7E TERT
Ja B T 22 A8 B AT 4R R R BT 4 BRAF 5555 5 0]
A ) g R o 3X 0T B8 YA YT FE IR R g TR B
1) 38 [
4.5 FNAB % B & 46 i

KT HEEFNABRIZ R %, 204K E
YR S FH A AT 25 ] A L 85 G ) FOBR B BR B Y ( LN -
FNA-Tg) W, DIEmxkm g% saisw, K
AR R S MR T IR BT 100910 303 bk [ 4
AN RN RO EIR <453 . ZH MR .
{2t AL B AT Ak Lk A A T R FE IR IR e 12
B P EE LB, LN-FNA-TgMFNACH)
454 AT HI2 Wbk O 25 e % U AR S LT ik
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100%"*", XuZ5E PO IESE TFNACHIFNA-TgBE &K
TUAE DT C A Ik B 25 55 3% (912 Wi A0 (8 7 T8 T FNA-
Tegi FNAC. HIt, #E% & UCHLN-FNA-TgfEH
FNACH)H HL 5 vk LU2 Witk 85 7 82 . FOIRIR
EKE F (thyroglobulin, Tg) J&i2 Wr BRI R 5
PER PR AR R, YR CRIR A UK B AR s R
IR UE UL b A MY W Te, Pacini ZOF 58 & B,
XiF T FOLR B g £ A 3000 06k 5 4 2 A% 1 RS AT AR T
PR EE T, A o I LN-FNA-Tg & &
PP PTCHR & A Bk L2 % B AR S
B PY, HAETLN-FNA-Tg# I J5 75 & E FNAB#RAE
S5 958 WU AR T T LA BRER 7K I 8wl R B 157
W RE S ST BV B RS2 30 %, R H 3l gie ¢
UL E LN-FNA-Tg# &, 4FNA-Tg>1.0ng/mL
b M B . FE — TR 5T, FNACI2 B A9 i
B RRSE L MERR A3 28 80.00% . 100% .
84.62%, TMiFNA-Tgi2 Wi MUREE | Fe5 8 . HER
RO HN5.77% . 90.48% . 94.57% . % ik,
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