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[ Abstract]  Objective To explore the value of frozen section (FS) in the selection of surgical modalities for patients with
Bethesda VI thyroid nodules. ~ Methods Clinical data of 287 cases of 306 Bethesda VI thyroid nodules in our department from
January 2022 to April 2024 were reviewed. The proportion of changes in patients’ expected surgical methods caused by FS, the
sensitivity, missed diagnosis rate, and diagnostic accuracy of fine needle aspiration (FNA) and FS, as well as the utilization rate of FS
and the preference of surgeons, were observed. Results The utilization rate of FS was 62.4% (191/306), and the difference in
utilization rate of FS among 8 surgeons was statistically significant (y* =36.722,P =0.000). FS changed the expected surgical plan in
4.7% (9/191) of patients with nodules, which was finally proved by paraffin pathology to be inappropriate. The missed diagnosis rate
of FNA was significantly lower than that of FS (0.0% vs. 4.7% , P =0.000), and the sensitivity (100.0% vs. 95.3% ) and
diagnostic accuracy (100.0% vs. 95.3% ) of FNA were significantly higher than that of FS (P =0.000 and 0.000). Conclusion
It is not recommended to use FS to reconfirm the malignant outcome of FNA for Bethesda VI thyroid nodules, as FS may mislead
surgical decisions in some patients.

[ Key Words] Thyroid nodule; Fine needle aspiration; Frozen section; Bethesda classification

FROIR B a8 2% DL B 9 2 W I, TR 2 2 RUIR BRI A 3 FP o #i2 Wy 7 vk, B R |5 4 1 28 )
VRIT 7 B B SR VA T TR T R B S (fine needle aspiration, FNA ) 4 il == 955 BE R o vk %

w FEGIUH LR BN A % 2 3R 0T R (FK202081015) 3 22 808 B BT TLA: B2 AL AT H (FY2021 -014)
wx il IHAER , E-mail : luopengf1987@ 163. com
O (ZRERKFS KRB, A0 230032)



rf [ B AR 2025 4F 2 A 45 25 %45 2 ) Chin J Min Inv Surg, February 2025, Vol. 25. No. 2 <71 -

9 PR AR 5 A e B, RS A 08 B 2 W IR IR
B brE” BB T FARFXMERE, Rk
HAEFAR PRI AT 45 R B S b 2 R R o R T
AR LA M R EEAE B . FNA 2R AT 2
Wi AT B FROIR AR 45 7 0 8 O ik [ B 3d FH a2
B ifE S Bethesda FLR B 40 B B 22 R 75 R 48,
g5 6 A, Horh VIS B 45 % M e KU 5 ik
97% X F ML AR A B AT AT AR KA R
PR NG RO A T SR TR
S TR B AR 5 R R v UK R PR DA A T
Jo AR A UK R G5 SR A FNA &5 R kT F AR
TR R Y R FNA (R PH
LEIRPTHE R Mt BT RS XA TF R Oy ik
TN H 2 R UK R FNA Y 45 SRR — EAt
FARE AN G — A RAMER LR, A5 R
PR VK % 78 Bethesda VIS HAR B 25 45 . 3% F
ARy Kk B AE

1 EREMEFHE

1.1 — Bkt

o] 843 B 2022 4F 1 A ~2024 4F 4 A & B 1062
5] FRAR B T R B9 I PR Wk, v 295 6] 316 A4l iy
ARHT FNA 41 J 22 K 2 2 Wi WM (Bethesda VIZE) |
HE R TG A7 B8 55 BE AN 95 RL AR 4 8 il Fe &4l A 287 il
(306 M 45°17) . 5 64 B, & 223 i, % 12 ~ 86
A ,(46.1 £13.3) % MR 5 £ 85 5 BLZ5 R, 306
He 257 e 2 250 o S A b 3L Sk R 303 #C, i
FEIE 3 ML

AR UE  OARFTH AR BREE ST FNA 40 g 22 45 1
A L SRR g RE R R DRI R AR R
95 g TR PR A0 MR R MR (R — 2P )
QTERFL TG 2 T R @A AR J5 A b FEEE R
HEBRARE . OB KT TR ; @B = A Bk,
1.2 Fik

2 £ W 5% 3 38 2o [l JE Ay BB S R AR BT AR
I3 W 4 B3 Ve ) AR R ET FNA A i 2% 0 B 45
R R UK BLEE R RS A W B R R T
AR RHEIZ WG R . FORMCE AR LA 1,
1.3 P48

FEPFH F5 bR S AR KR R R U TR O
KA, BAKTE FNA PET TR LR, X Se i

106201 FA ¥

76T HAMA 3

2054 (316
VIZR&5Y

2874
(3064 VIZ&s 1)

LISAPES TR LI A

YR Pl

uSERpL

306445 1T B4
A B

1 HRKERER

(8 T TR 5 2O AA TR Can F AR R 4 BT B/
— i Pt 7] B3R R A e S U B | e g IXC b L 5 3 4/ S
Kk ) o LR EARM R FARYKE T
FEE T AR TP kKR, R v vk ZRA2 W7 M AT AR A
FAR R ZHAT ARG T AR (A VIR /x4
PIBR/— Mt YIbR %6 ) o B, 32 ZE0E A 48 br Bk 2
SCRATAEMIAME TR " B85 b 23 AR kiR
SENT Y L], AR HE AR S A1 I 5 B 43 Tk L AR 2
IR, AR EEE R B B, Rk R
WA RAE CBME R E 3 R, T AR P IKE T F
AR Y B B0 A E 25 AR BEAT ARG PE TR, DA4E
T F AR YR A B, AN E 25 R AT R 1
ARoKIR G R h BE (R E + ANHfE) MBI
2

WKEPEMFEFRIE FNA AR ok (0 R 0% T
BE WM R T K g R R TR B
X T A oK R A B AR A
1.4 SGEit2gabsg

K H] SPSS23.0 kb AT e it # ar . IEA 4
TR « £ 2R ITECRBER H X° K50



<72 - of [ (B AR B2 2025 4E 2 45 25 %552 ) Chin J Min Inv Surg, February 2025, Vol. 25. No. 2

P<0.05 INNERHESIT¥E XL,
2 #£R

306 FLAE 1 191 Mg A AR bk vk, Hord 182
FCEETT A LB o R, 7 RS A e
U MCES T AR UL o AR A R T oK R AT TR R
F,9 B (9 A1) B F AR T Uk AR BER ok
IR B U F AR X el 4.7% (9/191)
9 BT ARG A B B A5 BB O v (FL SR
HRPEA VKR BEAT T AR PR, X 9 Bess v 38 K ik
FIRIAEFAR 2 R FAR, BIAR hokf I %A 15
AT S5 1 i IE A AR R S, S PR iR 9 fgh
WHFAR,

2.1  FNA FUR KR REEE iz 2 WiEmi ok

LA W B 4 bR o FNA R T2 R 12
Wr B 1 2 591 R 100. 0% (306/306) 0. 0% (0/306) .
100.0% (306/306) , W3 1, R ikik REE W2
F LW > W o 95.3% (182/191) (4. 7%
(9/191) .95.3% (182/191), W% 2., FNA iz %
AR T AR oK R , R RS W M S T
ARk ($ P =0.000) , W% 3,

F1 UABBEASTE FNA BISHER

A7 5 2

A T BT it
R 306 0 306
R 0 0 0

it 306 0 306

R2 HUARBEAERE, RPIKENISEER

A1 8 B

AR Ak T B TE it
P 182 0 182
R 9 0 9
Gt 191 0 191

# 3 FNA FIR kKRS B 6 B LE 8

LRES R LTRSS 2B I

FNA  100.0% (306/306) 0.0% (0/306) 100.0% (306/306)
Kok 95.3% (182/191)  4.7% (9/191)  95.3% (182/191)

P 0.000 0.000 0.000

* Fisher ¥ i ¥ 36

2.2 AR KR Al S
191 M5 4 AR vk R BRI 2 W, AR ok 5

FHE N 62.4% (191/306) , 8 ff & 4 F J1 58 Wi F
ARG Hp 1 A7 B A S8 OB T — 2 (52.3% ) TR,
ZBEA AR P UK A0 74.4% (119/160) , Hift 7
A7 = A= R UK R 8 458 238 43 0 Ry 33.3% (5/15)
58.7% (27/46) .70. 0% (14/20) .46.2% (6/13) .
14.3% (2/14) .20. 0% (1/5) .51. 5% (17/33),
S BEAERTKGMAEEF AL ITFE L (X =
36.722,P =0.000) ,

3 itig

FNA J2 R H 2 WAl 58 B AR IR 45 759 19 8 3k 7 ¥
Bethesda 12 W 2 48 & 5 3 T 002 Wibn o' 016 A
G 1 RN ARAR WS E; TR AR
P 5 T2 2y B AR 5 IV 2 A 8t 1 i 9 8 7T S
HPERIRE V2 AT B IS D A
12 W 28 I 7R AN (] A A U, v VIS &5 21 1) 0%
PEURE S 979% LA 172, FREEE T Xk T VIR g
VO FARHXTF B I 4595 AR & & R AT AR H ok
RPN 25 750 Rk T W 1 SRR Bl X

KFARFVKEAE VI L5 h i n B oA 4
W SRR R KR A A AR R KR T DO
O FNA A FRAPESS SR DT AT DLSEE 56 48 B R DL &
T3 TR B SR WA O A RO AR
VKR INN FNA FE B PS5 b oA 3B % & iz
HERR PR, AR 5 FNA 25 R RO W] 47 T R e s, R
UK VR I ] Ry W 28 45 7 £ (L 4 A1 1 o B2 TR A
B B2 IR LB TR A R A 2 S

U RO Tk — [l A 5 7 2 02 4 R FNA
VER— ek (B 1 ~ VIZREE R ) P-4l 2 & W %
BARAR ok, 2R b, AR Y Bethesda 45 4 i%
KAER, | REAZEME, T 266 8B M)
AE, IV V 2EE IS A E 45 2R X T ax 2e 457y,
AR K ZR R RE AT IR A A sE 12 W T B, A B T F
AU, B AR XE AT B0 ) FNA 2 75 0 32 3% R I
RARPIKGR, 5 Bk 5 K45 A A, Bethesda VI3
R MRIR 2 W3], B m ik 97 % 1 M X
R, 2 TR EE AR, SUHETUR A FNA 27
GEIRAE R — AR L APAG AN | A B 52 5 A 58 X0 4
FRE A Bethesda VIZE &3, H 192 B8 . O Bethesda
VIZE 4515 AR 2 35 AT AR UK R PR U0 A 45 15 RO
P 5 @At yK VR AE VIZE 5755 v i (A% L



rf [ B AR 2025 4F 2 A 45 25 %45 2 ) Chin J Min Inv Surg, February 2025, Vol. 25. No. 2 - 73 -

SRR FE FNA S5 BE A0 4% 00 T 2 75 0 A7 AR
HRUKR PR BTN FNA BB HESE R e Y e T 2
BB AR P UK R 2 75 2 U R B FNA &5 5L 41 1 il
BFARIR, DL Sk e AR R OE A, R YA
VKR 2 RO WO A R, LR O S A R
WUE T AR B AR P oK R A B AS B SE
SER R R UK AR T 9 B (9 ) 5T F R
TR L 1 R R T K R A ) R 1 RS
T AR KR R A UL R L 4 Mo gs Y R d ok g S HEBR
MR 3 R T AR UK R R B8 R FL Sk R . X 9 K
G i ) 2 A W PHIE S FLSODR R, BT L, AR A
VKR AN AT I 0 5 28 J8 3 1 - AR R, S B 3
ST 9B F RGBT, X FNA FAR ook g2 sk
RERY LB s  FNA II2 R BT AR h kR (P =
0.000), R LML W e syt B F & T R
UK .

A 306 #L FNA 2 W B S WA R e A
0 BE A IE SO M B PH R 45 Y, FNA 12 I i
BatE ol 100% . il 2 R BEAR B 527 45 1 8
78 FNA 7E VIZEZ5 7 oh B AR i HERA 1 (99. 2%
F199.7% ) ., Nguyen A UOT 1y 2R A3 s Y
% Bethesda VI 2545 5 W W% Pk R m 15 98.1% .
LiVolsi %7 45 A 20 56 19 B I A FNA S 25
AR FAVE 42 R 0% o ASBIFSE SR 182 MUK ik
VRIZ W R S 0 45 1 2 R DS A i e B XY UE SR
M TC IR BHPEZE 1,9 BOR UK VR R 12 W 0 1 i 25 7
28R 5 A W B S UE SR B R KR IR 12 R N
4.7% (9/191) . Ye 2V {0 58 45 5 R AR b vk i
HEVIREE RIRIZE 10% , A4 FNA (R BH MR
AR e oK o s 18 B M R — 25 R R 2 B VISR
E T NI &7/ o NS o BT = R S S
Bk

FNA ME L2 W7 8 7 g A0 iR v 20 B e, DR o L
et 432 W B R A B A A 4R R I
X B 24 T 9 B AT REBE FNA 2 o I IV 8% V 2%
G5 FLCWRETE AN 2E I ELAT R S 1 A A R
fIE, 97 B B A 1) FH 30 4 AR S 11 400 A e AE AR 25 5 i
hFL ORI (V) 2 W, 3 AT B 2 A 21 99 1] (34
R VI ) e 2 07 0t o B o R A 0 2 3L Sk oo, D 8K
SEREREIE VA A 28 R g A DA

30 4FFT McHenry %67 82 H 78 FNA 2 W %

R £ 3 T BRI A A 27 s B RE A% AT TR DR OK
PEJE AR 72 7 MR GE X T FNA # 2 A, R b
UK VR AN B A AR LA M B 915 B . SRR I IR T A%
oA 2 TR B AE Sl R A vk R T RO A
FNA A9 PE4E R FNA FIR H ok %k 45 SRR — ot
HR 4 A b vk R 45 SR M AN 2 FNA 25 51 ok ik 41 F R e
ST ORWRS A R R FNA B SE R
PR KA B R 62.4% (191/306) , R4
P BN = o< N R 7 R ) e - N I (E R S g
56 WA KGR B R ok R e 32
JE PR R G FNA B BH o 25 5 5 80 A
Bk BE TR DL ROV A 0 O R Uk R R 4y
FNA 5 3 B& A gl WA b vk R F R i A . A B
FEAE X FNA WM 4597 5 19 AR v vk R Al R4l
F e T FRATTAFZE Y T3 A — A3 S, RS BR T AR
Ay AN BFEE A S A X R UK AT FNA 2 B
R AR A AN I T xS AR X T 1Y
HHE . AT aE s 3 e FNA FIR ook o
I3 B E 2 A A 0L RHE A TE FNA BESE
HB R B R R UK R . Mallick %1 4l 38 i
o X AT AT A R B, 1 4 DL E R R
VKRN FNA I P 25 B S B B AR i il A
AR UK

ABEFEA — S R RV, 5, 1T A 58 98 A
(o B3 R 22 B A5 T — M 22 & WK R 25 1Y
(BB AR EIT FNA 25755 FAR o vk R 25 35 R — 5 J& [
— Mg, R R AT REYE (0 FNA A A g
PEAFAE B W 45715, R rh DK R 3 1 Al 23 3k BBOCTE
FEAE 5 BT 5 B 451 25 JBORE , AR i 2 I 45 1 5 R vk
VREE T AR ) — RO S5, SOM G #0214 1T g
BN XA IE AR BE A A T P S B I R 15
S I R 0 B b ™A 8 T I PR 5 (L ™
A& U L 1Y) BA R A5 R AR ) B, LR AR WESE
BT AR KR B S A A [R) e B IS A 1 R vk
RIZWIBe J) AT BEAFAE 22 5 o LA, R v ok o o 21 12
AT AT B SR FNA (5 B, Bt 9 B B AR R
HUK RIS S B e T BB SZ ) FNA 25 SR 52,
SR, 33X 2657 2% 1 1 DU AR 15 2 B AMRE B8 AR TEAG FIA
I FB T I I P I PR S

25 LTIk, Bethesda VI 28 28 47 30 M XU =5 , 1% BH
PEF]REAR, B AR A FNA PS5 R B T MG T T



- 74 - o R R A RE 2R 2025 4E 2 A5 25 %552 1 Chin J Min Inv Surg, February 2025, Vol. 25. No. 2

AR ANEEBON VIZE 45795 38 38 AR oK R 15 00 A FNA
AR SR DR R rp R R 2 R e T R B2 A 0 3
AT AR, i — VISl AR b ok R
P8 = S B 78 TN 5 Xk A0 Ak R A A B A S T IX —
A .

2% Uk

1 Haugen BR, Alexander EK, Bible KC, et al. 2015 American
Thyroid 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. Thyroid,2016,26(1) :1 —133.

2 Ali SZ, Baloch ZW, Cochand-Priollet B, et al. The 2023 Bethesda
system for reporting thyroid cytopathology. Thyroid,2023,33(9) .
1039 - 1044.

3 BRAESE,BKPH, ¥ . 2023 4F R ( Bethesda FUIR IR 41 A 2% 43
FKASWT R G0 ) BT SR . T S A RL 2 A, 2024, 44
(2):139 - 143.

4 PR ANER 28 d 40 s B2 i W e RIL R B 4, h A R % &
9o B g o 200 M B 2 TP IR A T 2 o 20 i o B 2 L

FE3H(2023 i) . AR BELA A 2023 ,52(5) 1441 - 446.

5 Ye Q, Woo JS, Zhao Q, et al. Fine-needle aspiration versus frozen
section in the evaluation of malignant thyroid nodules in patients with
the diagnosis of suspicious for malignancy or malignancy by fine-
needle aspiration. Arch Pathol Lab Med,2017,141(5) :684 —689.

6  Huang J, Luo J, Chen J, et al. Intraoperative frozen section can be
reduced in thyroid nodules classified as Bethesda categories V and
VI. Sci Rep,2017,7(1) :5244.

7 Mao Z, Ding Y, Wen L, et al. Combined fine-needle aspiration and
selective intraoperative frozen section to optimize prediction of
malignant thyroid nodules: A retrospective cohort study of more than
3000 patients. Front Endocrinol ( Lausanne) ,2023,14.1091200.

8 Mallick R, Stevens TM, Winokur TS, et al. Is frozen-section
analysis during thyroid operation useful in the era of molecular
testing? J Am Coll Surg,2019,228(4) :474 —-479.

9 BETEW L, BRAEL, PN A, SF. AR KR YR RS T R AR S TR
IFi) 200 27 2 530 b i A (L RO S R K 2 2R L 2017, 47 (3) -
211 -214.

10

20

Chao TC, Lin JD, Chao HH, et al. Surgical treatment of solitary
thyroid nodules via fine-needle aspiration biopsy and frozen-section
analysis. Ann Surg Oncol,2007,14(2) :712 -718.
Lumachi F, Borsato S, Tregnaghi A, et al. Accuracy of fine-needle
aspiration cytology and frozen-section examination in patients with
thyroid cancer. Biomed Pharmacother,2004,58(1) :56 - 60.
Chow TL, Venu V, Kwok SP. Use of fine-needle aspiration eytology
and frozen section examination in diagnosis of thyroid nodules. Aust
N Z J Surg,1999,69(2) :131 —133.
o R MR A s B R AR R . b I R R A &
(CSCO) 43 AL B4 HUAR I 98 12 97 47 9 2021, [ TR B 5 1097,
2021,34(12) :1164 - 1200.
AR B S Sy NI A Ay 2 T AR BE AR 2 AR 2 A o ORI AR
WAMNRLAE L p B B2 Sk BUMOR Tl & 2, 5F L HOIR RS
AN AT R R 23 4 T (A ) - T B O g0 A S
#5,2023,43(2) 1149 - 194.
AR N R0 [ O A e 2 O ox R R A R TR B 2
JTAR T (2022 AFRR) . o S AN RE R0, 2022,42(12) £ 1343 -
1357,1363.
Nguyen TPX, Truong VT, Kakudo K, et al. The diversities in
thyroid cytopathology practices among Asian countries using the
Bethesda system for reporting thyroid cytopathology. Gland Surg,
2020,9(5) :1735 - 1746.
LiVolsi VA, Baloch ZW. Use and abuse of frozen section in the
diagnosis of follicular thyroid lesions. Endocr Pathol,2005,16(4) .
285 -293.
Najah H, Tresallet C. Role of frozen section in the surgical
management of indeterminate thyroid nodules. Gland Surg,2019,8
(Suppl 2) :S112 — S117.
McHenry CR, Rosen IB, Walfish PG, et al. Influence of fine-
needle aspiration biopsy and frozen section examination on the
management of thyroid cancer. Am J Surg, 1993,166 (4):353 -
356.
Osamura RY, Hunt JL. Current practices in performing frozen
sections for thyroid and parathyroid pathology. Virchows Arch,
2008,453(5) :433 —440.
(WH H 491:2024 - 09 -04)
(&1 H 11,2024 - 12 -03)
(AR FHR)



