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Abstract

Key words

Background and Aims: Fine-needle aspiration cytology (FNAC) guided by ultrasound is the primary
method for preoperative evaluation of thyroid nodules' benign or malignant nature. Its drawback is
inadequate sampling, which may lead to misdiagnosis or missed diagnosis. Core needle biopsy (CNB)
can compensate for the shortcomings of FNAC, but its disadvantages include increased pain and trauma.
Therefore, this study compared the diagnostic efficacy and characteristics of FNAC and CNB to
diagnose thyroid nodules, aiming to provide a reference for clinical rational selection.

Methods: The data of 552 patients who underwent thyroid surgery in Zhongnan Hospital of Wuhan
University from November 2020 to November 2022 were retrospectively analyzed. All patients
underwent preoperative ultrasound examination and subsequent FNAC and CNB. Thyroidectomy on the
affected side was performed within one week after the puncture. Clinical data of patients, ultrasound
characteristics of thyroid nodules, preoperative cytology, histopathology, and postoperative routine
pathology results were collected. Postoperative routine pathology was used as the gold standard to
analyze the diagnostic efficacy of FNAC and CNB.

Results: Overall, FNAC and CNB showed similar sensitivity, specificity, and accuracy in diagnosing
thyroid nodules, with no statistically significant differences (88.7% vs. 91.4%, P=0.283; 90.6% vs.
97.4%, P=0.226; 85.3% vs. 89.1%, P=0.058). CNB was superior to FNAC in distinguishing between
benign and malignant follicular tumors (P=0.024). When the nodule diameter was <2.0 cm, there was
generally no difference in diagnostic efficacy between FNAC and CNB. When the nodule diameter
was >2.0 cm, the sensitivity of CNB was significantly higher than that of FNAC (95.0% vs. 79.2%, P<
0.01), and the combined diagnosis of both further increased the sensitivity to 99.2%. For the diagnosis of
calcified nodules, cystic nodules, and nodules with rich vascularity, the sensitivity and accuracy of CNB
were higher than those of FNAC (91.0% vs. 88.7%, 91.0% vs. 84.8%, 92.8% vs. 85.1%; 93.2% vs.
88.8%, 91.7% vs. 84.8%, 93.3% vs. 85.2%), with statistically significant differences except for calcified
nodules (all P<0.05). For the diagnosis of avascular nodules, the sensitivity and accuracy of FNAC were
higher than those of CNB (92.7% vs. 90.2%, P=0.004; 96.2% vs. 90.5%, P=0.005).

Conclusion: CNB and FNAC have similar diagnostic efficacy for thyroid nodules with a diameter <2.0 cm,
but CNB has certain advantages in distinguishing follicular tumors. CNB is more effective than FNAC
for thyroid nodules with a diameter >2.0 cm, calcified nodules with rich vascularity, and cystic or solid
nodules. Combining FNAC and CNB examinations for nodules with the above characteristics can
improve the preoperative diagnostic accuracy of thyroid nodules to a certain extent.

Thyroid Nodule; Biopsy, Fine-Needle; Biopsy, Large-Core Needle; Diagnosis, Differential
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] JB 1k 4 BT 2020 4F 11 H —2022 4F 11 A T2
K2 R BE e 12 1 552 461 IR JI &5 5 R
Bl BT A B H 352 FNAC FICNB, 90 AFRHE: (1)
RIS AE 18~70 % Z 0] 5 (2) Ilfei PR B PR i 68 75 A 45 A7
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1.2 AHik

Fi A A B i ) 1 24 BRI TR w4 T FEOIR R S
A T 43 54T FNAC, Bl J5 4T CNB. 28 il 6 J5 43
WAL BB A T k55 S8, 1 ) o ) 0k 7R v oA T ik
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PR MR &5 19 B s R AR, ARG 25 IR L A5 AR
ZENORAEEAL . S5 N ER I IR Adler 2 K4
1.8.2 WLEdeAr ERIRT IS 40 0 PEAN B A Tk R
SR, ZEHE 24 h NP A A C S K A L 2R
IR AN PR SF AN . UEE FNAC . CNB KA J5 5 B
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AT IRARA LR Wi sl R &, R,
128 32 SCOR B A 40 i Sl B 78 o v 1 o AR



55 REF,F A TR AR FAE G T RS AR X BRI T 0 iy e B 775
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unknown significance, AUS/FLUS) , IV 25 38 0 e i gig
oy, n] B 8 0 P R R (follicular neoplasm/suspicion of
follicular neoplasm, FN/SFN) , V 25 A] BE NG b o
VIZEEMEME o 8 1E SO AW L2, 10,
I, IVHRME, V. VEEJENE. FNAC FI CNB H L
— OB, WE ORI S FNAC+CNBIZ 1B Ry 4
1.4 SGEitF4hiE

K 1 SPSS 26.0 Ge it F e i ge it o b, b
ERH A AR A A L J7 22 55 W LA X = bR 2
(x +5) Fon, THETURH LR T x* BX Fisher B
DIME A, A 1) 25 90 BT oRE L BOCR HTHE S i 4
P<0.05 K 2253 A Gt A =L

2 # B
21 BEEZKLER

ARG SR AL 552 B f 3, Bk 12600, &
P 426 1] ; FEIAER (429+11.7) % . RETHH

(1.8+0.6) em: ZE45 A7 T AR 4 173 01, (% F
HE 225 ), 7 TR MR 154 45 M R A 4 B
54k # 358 B, ASPEAS AL E 194 i) HE S PESE
2159, SRS Y 337 B | kA5 247 ), =
IS5 305 B . AR5 R B HE R M S4 ), Hop
SEVTPE TR AR 47 451 DEIOMENRIE 745 A 498 4],
o BOR R L Sk DR 8 480 i . BB M 4 ) . BERE

S B0 DR R AR A i LR 2 0, AR AR Sk
LB FOIR R N B R 1 B AR E

FNAC 5 CNB (BUREE | R B2 . i2WiER 25 71
TGt X[88.7% (445/498) vs. 91.4% (455/498),
P=0.283; 90.6% (29/32) vs. 97.4% (37/38), P=0.226;
85.3% (471/552) 89.1% (492/552) , P=0.058]
(F 1) XFugvd: MR iz Wy OR )5 e #
WE R 7 B . UE MM 4 ), FNAC 2 Wil
Bethesda 124 3£ 2 {4i], Betheasda IIT%% 4 4], Betheasda
IVZ 5], 1M CNB 4 7K 4 Betheasda IV 2% 10 i ,
Betheasda V44 1 i, 2235001 L (P=0.024) .

vSs.

&1 FNAC. CNBHEREAREHREERMR (n)
Table 1 Comparison of FNAC and CNB results with postoperative pathological results ()

FNAC CNB
A5 Hit Hit
o Rk M e E R A e E
[EEEs 29 3 22 54 37 1 16 54
A5 8 442 48 498 2 455 41 498
j=San 37 445 70 552 39 455 57 552
2.2 AEISETTEISETREERI LR 7 F FNAC (95.0% vs. 79.2%, P<0.001), 455

2 U 25 7 i IR IR 7S BT R AR (<1.0 em,
1.0~2.0 em, >2.0 em), DA K ¥ R A5 47 A 40 55 1k
0L BESC R R Ay AL, S AN GE it A% dLis Wy
UK E . BRREMSRA AR, SR ER,
MEET<1.0 em BF, FNAC RORBURRE | 4% 55 2 RV A
R T CNB (92.9% vs. 75.0% . 100.0% vs. 83.3% .
94.1% vs. 76.5%) , HER LG IT¥E X (¥ P>
0.05) . 4459 B 42N 1.0~2.0 em Iif, FNAC 5 CNB
By BECRE . METR R (88.9% vs. 90.6% . 88.7% uvs.
91.0%) ZR¥TILGIH2#E L (3 P>0.05), CNB )
e S5O m T FNAC (100.0% vs. 833% , P=
0.044 ) . Y5 HAE>2.0 em I, CNB 1Y 2% B

5 E % & T FNAC (100.0% vs. 92.9% . 95.6%
vs. 87.1%) , HESFTGI2¥E L (¥ P>0.05); BA
FNAC+CNB 12 Wi 45 3, HURE 15 99.2% (vs. FNAC,
P<0.01) . XTS5 . FEPEASE T | kg
W2 W, CNB Y BUSE 5 E R R S T FNAC
(91.0% vs. 88.7% . 91.0% vs. 84.8% . 92.8% vs. 85.1%;
93.2% vs. 88.8% . 91.7% vs. 84.8% . 93.3% vs. 85.2% ) ,
PRXFESALEE I 22 7 it #m o, HexR
YIH Gt 2f i S (H P<0.05) 5 i % F ke = i it 45
YW, FNAC (19 850U 5 E 8 % 1 %5 T CNB
(92.7% vs. 90.2%, P=0.004; 96.2% vs. 90.5%, P=
0.005) (#£2).
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Table 2 Comparison of diagnostic efficacy of FNAC and CNB for thyroid nodules with different characteristics

ZEATIE L BlE(n) Wi THURREE (%) P FESRE (%) P HERIH (%) P
FNAC 79.2(95/120) 92.9(13/14) 87.1(108/124)

>2.0 cm 139 <0.001 0.972 0.542
CNB 95.0(114/120) 100.0(15/15) 95.6(114/135)
FNAC 88.9(311/350) 83.3(10/12) 88.7(321/362)

1.0~2.0 cm 377 0.445 0.044 0.297
CNB 90.6(317/350) 100.0(17/17) 91.0(334/367)
FNAC 92.9(26/28) 100.0(6/6) 94.1(32/34)

<1.0 cm 36 0.069 — 0.178
CNB 75.0(21/28) 83.3(5/6) 76.5(26/34)
FNAC 88.7(306/345) 90.5(19/21) 88.8(325/366)

54k 358 0.066 — 0.035
CNB 91.0(320/345) 100.0(25/25) 93.2(345/370)
FNAC 90.8(139/153) 90.9(10/11) 90.9(149/164)

AMEE51E 194 0.455 — 0.536
CNB 88.2(135/153) 92.3(12/13) 88.6(147/166)

T FNAC 84.8(178/210) 85.7(12/14) 84.8(190/224)

PSSy 215 0.052 0.358 0.024
CNB 91.0(191/210) 100.0(18/18) 91.7(209/228)

N FNAC 92.7(267/288) 94.4(17/18) 94.0(284/302)

SRS 337 0.641 — 0.298
CNB 91.7(264/288) 95.0(19/20) 91.9(283/308)

. FNAC 85.1(189/222) 85.7(12/14) 85.2(201/236)

EAIIRES 247 0.010 0.463 0.004
CNB 92.8(206/222) 100.0(18/18) 93.3(224/240)

B FNAC 92.7(266/276) 94.4(17/18) 96.2(283/294)

Z It 305 0.004 — 0.005
CNB 90.2(249/276) 95.0(19/20) 90.5(268/296)

2.3 FNAC 5CNB Y FH X EHILLE

P R AR TR J5 34 0 B R A L SR
I I R R ME S IR 2 e R AR R AN
i&#, FNAC 13/, CNB 184 (x*=0.830, P=0.362).
A Hh B A ™ 5 O R E T B A B sk ik — L F R T
B .

3 i #

T A R Y JR BR M B FR R IR 45 00 A B Ay
it (CK/NC WBUGS A . BN RS AATE
54D BRI S 11.49%~15% 1) FNAC 5 ] 45 5 47
TERRASN 1) SRy BRPEN P ml e & S8R 2 S i2
M A, R TR BOIE R TR AN R AR
1M CNB 7] 78 — & F2 B 1 3R R 70 2 19 24 8RR A
PRAN LIRS W R AN R R A 38 B I IR 4 W B
Ui o2 F i VAR IUAN B TR A0 M 2 TE AN R Y S M
4545 o i ] CNB, T 4 FNAC 25 Al 5 S #b 5812 W
15 13%~61.8% () — Y FNAC 5 B 3E 2 W7 7k 45
SISO A B 9% 38 o %k HER IR 45 15 43 B AT FNAC
FICNB, & 30 H R IR 4575 >2 em B, A A CNB £
FNAC 2 Wi s R AE

FHCBR B 235 795 09 /N T g 52 ) 28 ) 12 W 2170
J P AR AT HCRIRES T B2 R, M5 HAEST em,
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FHOIR B 75 B2 7R 45 1 AR AR B 4k o 28 MR B0 il it
A 7 1 f # 4T FNAC J CNB, FNAC J5 17 CNB X}
CNB B2 Wi 30 Jo 52 . Benido Silva 251X} 246 4
FHOIR B 45 5 547 7 8 &2 FNAC, F5IK FNAC &
129 % (52.4%) B A E M2 (non-diagnostic ,
ND) #{ AUS/FLUS 4 Jifd 2% 45 2 . FNAC Z [i] /Y i}
6] 18] B <3 4 B A2 FNAC B2 W PR RE . A bt
% P8 FNAC J5 B Z0 4T CNB, X} CNB B9 12 W % R 6
A

A5 AEX ] — F8 3 St FNAC F CNB A 5 At
L, XSS HARSEAT WA T, S LT HAR<2.0 em
B, HLEF Saiet iz W T B 25 (H450 HE
>2.0 em i CNB 5 FNAC BUS B A7 i 3 2% %, 5 Hahn
T EE R —3, Hahn S5 3 AR ELAE=1 om HR
%4545 17 FNAC A1 CNB A9i2 Wi e B R & B, 24 HDIR
JIR 45 5 9k 4325 ACR TI-RADS 4 2% H H4>2 em i,
CNB 19 12 Wb #E 1 % W 2 & T FNAC (100.0% uvs.
T1.4%) . 45 5% K FNAC (B BEAR B /b, HAL
FE 7E 48 i 27 /K SF- 647 43 B, 1 CNB 28 il £ B2 Al
K, FTUARECE Z A 20T &, JF Hig
G| o e R R 2 S Y SN N B A N 0
TEAS g 00 8 B A0S O, DRI X 85 4k . B AR
Ko w5 25 5 12 W e 3 s, Chen SFEMTXT
703 M AR B 435 715 1) 15 1 47 FNAC F1 CNB (1Y 1] JBi 4
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52 & B, FNAC 5 CNB B 512 Wi b B0 FNAC 5%
CNB 42 {1t 1) A ff o 45 5% Lo B S AIK, JF LB M 25y
H i Wi ROR b . 35 82 =, 7E A ACR TI-RADS 4~5
J5 B R &5 5 i, 8K A FNACH+CNB 20 £
FNAC 8 CNB X 8 % it g BA S04 12 Wi itk fig .

XoF R B i B IS R ) FROBR MR AR L Ak
EZ AN = A L AN R e e U ¢ B o
CNB [F] #F J 30 R T R A DL 3 o A5 v 2 1R 5
Rk AE R AT A bR BV IR L L) FROLR R R P e (IR
o g ) L1 Sk ST A AR ok IR B F R BR R M i g
(S ) 476 R ET i CNB G H BH P, i FNAC 7E
2 B 27 7K 6F I 2 iR O S BE S 43 4 AR AT 1Y
B o A R oy SOk i e R IR MR EL S (PTL)
H1, CNB B2 W s Sy ml SE bk 096 75 4t 27 7K
1 B 2% B0 ok S5 780 9k £ 40 B, T CNB R X B8 58 A%
T LUR B R, R REZS A e LAk 7 4y T K P
LTI WA T . U R AR BT 2 W — B2
B AU TE IR, H R 2 % 28 M g — 1 R
5 o3 JE T, R AT 0 R R A2 W Tk DL
LW A EP A O R JE I & FNAC i 2
CNB 48 BE i U1 ) 7 8 v v i 1) RO, R A
WF 5% # & B CNB ] 412 w5 U8 v M i 19 46 o 38 Lot
DAEBE RS AL EFARR, AP R
53 R FH CNB 36 K BOM B R 3, TERE &5 & T B
b 1 G A B Ak, A5 20 20 4% B T A 5 i e S o S
AT 43 4K ] B AL 27, AR b 3 AR O I
AW EE A 2% (P=0.024), Vi CNB B4 fE
e iR B Bl 20 2 3R ORI 45 A 4 28 41 Ak A9 K P58 24
25T 08 W VR bR i RO B e A R R, kA e 2
MABERF AR, W EHE . Kwon 555H
1o X 30 MO F LR IR 45 T K 59 MR A HOIR R 25 T
1T FNAC f CNB & 81, HUIRPRES T H18>4 em B,
FNAC 8 [t T CNB 1Y AN 8 R A0 (62.5% vs. 22.9%,
P=0.028) . HoH 11 {71 45 5K 25 A bt CNB 2 T
(36.7%, 11/30).

M PERE, WFEPIR W] CNB 5 FNAC 7895
B EWEE LA B 25 HEW RN &
JRUIS: T R S 1] 27 5 I 5 15 B CNB 1 dc Ko i =2 —
(R o L 22 M i A5 3 15 2 P, CNB 1 28 4
B M, B U AE 2 ) R RO JE B2 JE i
I AR = 5 0T BE 1 AR A b A S B, A Tk e iR
O3 145 AT LA T BB T 6 4 28 00 45 Y R i i A )
T G TG TR AR B AR K A ST IR S A DL D AN R R Y

Ko B I EG R P 0 00 B i B 25 46 e VT IUAY
2 G TE A0 S UE 5 OR R Y Sk 25 5 Hh i T CNB,
F I FNAC IR VE b stz Wi, SR 13.0%~61.8%
) Z K FNAC Th 2 AR 2 W R 45 1 S TRKR
P2 BB R B2 W, Wk R 0 B R R R B 5
i, BXA FNAC FCNB 0] UAE N — A8 22k, B
R L, ASBESE FNAC W BUREE | R . 2 Wi
R K 88.7% . 90.6% . 85.3%, ifif CNB [ I iki2
W % BE 2 91 K 91.4% . 97.4% . 89.1% (4 P>0.05) ,
M4 FNAC+CNB 2 W7, 75 HA2>2 em I, BURE
}99.2% . CNBXFEG5ALSE 17 . 48 P A8 551 I & i it
S5 W2 W U B, U CNB AT LAE S FNAC
BRI BN TS, A 2w AT IR
A2 W .

AW 538 33 40 B FNAC FT CNB X A [a] F#AiE FIR
BRE5 55 M2 Wi sk fE, & BTE 4SS T HAES2 em . S5YY
BEAL . g5 SR ST bE K E m Ak, N CNB A
FNAC 2 Wi SR A, il die RO IR IR A R 2 10
L, FEEARFNZSWIALRE. K, M85 HAES2 em,
SE AL . 4 RS KO L BE R, B FNAC
55 CNB 1] 76 — 5 B2 JE b 4 = FOIR B &5 1 R A i2
ORI

Fl &R PIAARE ) AR A A B R,

R F P RFFRFHBERERSTIRE;
EE AL BT E BT B LA GRS R
Rt FeMALEHERELE XL FTRE; ZHMAE L
TR IR L,
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