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Thyroid nodule is a common endocrine disorder. Screening diagnostic

procedure is fine needle aspiration (FNA), and the result of this test

To study sensitivity, specificity and accuracy of FNA for diagnosis of

This retrospective cross-sectional study was conducted on 1,137 patients
with thyroid nodules who underwent FNA and tissue biopsy at Maharat
Nakhon Ratchasima Hospital from Jan 1%, 2019 to Dec 31%, 2019.
The prevalence was reported as a percentage classifying in age group,
sex, nodular location, nodular size and thyroid hormone status.
The sensitivity, specificity, positive predictive value, negative predictive

value and accuracy rate of FNA were analyzed using pathology as

Thyroid cancer was found in 62 cases from 1,137 cases. According to FNA
T1-T2 was negative group and T3-T6 was positive group, the sensitivity
was 75.4% (95%Cl 62.7 - 85.5), the specificity was 82.3% (95%Cl 79.8 - 84.5),
the positive predictive value was 19.4% (95%Cl 14.6 - 25.0), the negative
predictive value was 98.3% (95%Cl 97.3 - 99.1) and the accuracy was 81.8%

FNA is a reliable method for diagnosis of thyroid cancer. Patients with

T3-T6 increase risk of malignancy and should be proceeded to

Thyroid Nodule, Thyroid Cancer, Fine Needle Aspiration (FNA) Technique,

ABSTRACT
Background

is important for the treatment planning.
Objective

thyroid cancer.
Methods

the reference standard.
Results

(95%CI 79.5 - 84.0).
Conclusion

appropriate surgical procedures.
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Sensitivity, Specificity, Accuracy.
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reference standard ﬂw%a;&amﬁwmmé’mw
ANUGNADIYRINAITRTMMALAFINe (accuracy rate)
AUIAINIAINAINITOTUNITATIANUAURAUNG
YOIAARTIINITaS IV (sensitivity) AUEIUISE
TunsuanAuun@ (Specificity) 8nsImaUINaN
agnaauads (False positive and false negative),
AMNEINTBINAUIN (Positive predictive value) uay
AMEBINIalNaau (Negative predictive value) Tngle

STATA version 16

NAN1SANEN

mmﬁ’wmu@ﬂwﬁgwm 1,142 519 ARDBN
5 518 Anndu Sewaz 0.004 Jundedtae 1,137 578
(571971 1) Sadrumeavesamanddeo 1:8 910
FanuanuidungiSelnsosd$osay 5.4 wunis
Aanziiannninlungunaeie ngueigdonii
40 Yuazannnd 60 U nauifudeuiilvsesdii
2 ndu nauiideudvuinlugndn 4 ou. uazngu
fifiany hypothyroidism %38 hyperthyroidism

M990 1 dnvaghUielazneSan minuI N UNgY benign Uag malignant

anwauzdUleuaznensanim n(%) Benign Malignant
n(%) n (%)

21y @)

< 40 228(20.1%) 214(93.9%) 14(6.1%)

40 - 60 594(52.2%) 569(95.8%) 25(4.2%)

> 60 315(27.7%) 293(93.0%) 22(4.3%)
LNF

AN 1,010(88.8%) 967(95.7%) 43(4.3%)

Y1Y 127(11.2%) 109(85.8%) 18(14.2%)
Frafinudou

Left 463(40.7%) 439(94.8%) 24(5.2%)

Right 557(49.0%) 529(95.0%) 28(5.0%)

Both 117(10.3%) 108(92.3%) A(7.7%)
YUIANaY

<4cm 999(87.9%) 953(95.4%) 46(4.6%)

> 4cm 138(12.1%) 123(89.1%) 15(10.9%)
172 thyroid hormone

Euthyroidism 899(79.1%) 865(96.2%) 34(3.8%)

Hypothyroidism 74(6.5%) 63(85.1%) 11(14.9%)

Hyperthyroidism 164(14.4%) 148(90.2%) 16(9.8%)

ﬁ]ﬂﬂﬁi’WU’Jugﬂ’J‘c’ﬂ;léﬂ‘ViﬂJﬂ 1,137 518 dAnqu
FNAT1-T2 \Ju negative oy T3 -T6 Ju positive
laAn sensitivity Seeay 75.4 (95%Cl 62.7 - 85.5)
specificity 5988y 82.3 (95%CI 79.8 - 84.5) positive

predictive value 5o8ag 19.4 (95%Cl 14.6 - 25.0)
negative predictive value Sogaz 98.3 (95%Cl 97.3 - 99.1)
Wag accuracy Sesay 81.8 (95%Cl 79.5 - 84.0)
(5797 2)
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A197199 2 Accuracy U949 FNA Tun1s3dadelsaniy Bethesda system

FNA Malignant n(%) Benign n(%) Total n(%)
Positive (T3-T6) 46(75.4%) 191(17.8%) 237
Negative (T1-T2) 15(24.6%) 885(82.3%) 900
Total 62(100.0%) 1,075(100.0%) 1,137
aAUsY

NNSATIINNUIAAINYIR 8L TUVUIALEN
30 fine needle aspiration (FNA) technique d1%5u
foufisoslnsosd [Wunsmsafiithediunauuadn
Sutes Tonafieziinnzunsndou o uzise
nszaemusenidy dfeunimsrdaiothduie
AFIMIeNEFINEN (Tissue biopsy) Ftiu AVINGNABY
winugvemamsngaa JdlanudAnuavidulselod
FIONITINURNUNITINYIDLI9UIN

TunsAnwiinuin nsmsrame FNA S8nsn
ANNYNABIYRINATTARENILYAINYT (accuracy
rate) AINAINNTALUNNTATIANUANURAUNRVES
3999 TIANITAEINYT (sensitivity) way
ANUAINIALUNITUBNALUNG (specificity) 58
ATNEINTAINAUIN (Positive predictive value) wag
AMEINTalNaaU (Negative predictive value) ag/lu
nTTdeReld WuienfunsAnues Hemmati HR,
et al” Tnawuindlan specificity way accuracy
rate IndiAseu usiinen sensitivity lunsinunilas
N1 (Gewaz 96.9 vae Hemmati HR, et al” uaz
Youaz 98.3 104 Zhu Y, et al”) usiganiiderfiey
ffuves Raguin T, et al” (Soway 56) Ssuuananail

Unndunsgdnsnisifuuzsdungu FNA T1
faruandnsfiutuogifunanetats wu v
28419UINTanI1919U malialun1svin FNA
nswseudlan waznsiUanan1ading Laamiu
Tuns@nwd guaelungy T1 wns1e wudn
foufivnadnauarornisasiidiesnfnmueinisidy
nategetee 1 U dmsuen specificity Tunsdine
droudresdnilossuiisufunisineiaes
Raguin T, et al® (3aaz 97) \ilesann false positive
Tungs FNA T3 fsanivnenaiinainnszuiumstion
inliiugad inuiaUnfuinaugad ead
uziSaly dosindnegnamilives FNA fAfle lananse
Jladutensz1i18 benign follicular adenoma AU
follicular carcinoma lé’LWﬂzhimmmlﬁ%ga
\Aeniu vascular invasion kae capsular invasionla
ag3lsinny §3duAndn T3 Jensmasdnaglungy
positive wsednsnaduusnidunduilogiiteras
5 - 15% Gaffthelunguiimsosdimsfigadlfuddo
TouziSasely dwsudasnslunzdduusazngy
p T1 §a T6 lunmsdnunildenadosiunisine
dulng) (37971 3)

A13519% 3 Wa FNA @11 Bethesda system ﬁi”]LLuﬂmmﬁjm benign taz malignant WIBULEAAIAT positive
predictive value (PPV) uag likelihood ratios for positive test (LR+)

FNA report benign malignant PPV 95% ClI LR+ 95% ClI p-value
n(%) n(%)
T1 (498 578) 488(98.0%)  10(2.0%) 0.02 0.01 0.04 0.39 0.18 0.76 0.004
T2 (397 578)  397(98.8%)  5(1.2%) 0.01 0.00 0.03 0.18 0.05 0.48 <0.001
T3 (196 518) 176(89.8%) 20(10.2%)  0.10 0.06 0.15 1.98 1.10 3.42 0.010
T4 (24 519) 13(68.4%) 6(31.6%) 0.29 0.13 0.51 7.17 2.41 18.97  <0.001
T5 (12 519) 2(16.7%)  10(83.3%)  0.83 0.52 098 87.10 17.78 823.65 <0.001
T6 (10 519) 0(0%) 10(100%) 1.00 0.69 1.00 NA NA NA <0.001
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Tuns@nwniinudy Temanuuziselnsesdganitly
nAuRYNY Nauengdeendt 40 U wseunni1 60 U
Aounduwialnguinnin 4 wuRlung wazinniy
hypo 138 hyperthyroidism @wan1sAnwUEuRUS
funsinwdlugnountil Teyamaiiaziu
Usglowdlunsiiansanuagineununssne 1y
a Yo a idl Y & ¥ ldl J M v A
nssfUaslianudssgs uwlilufeuiealild vise
PIALENNTT 1 1wuRiuns AAITRaTaNdInse

FNA %138 nsiinans33 FNA 1w Nondiagnostic or
Unsatisfactory Tugfthefifnandesgs msiansan
¥ FNA 91 1Sudfu

10 (M50 4 waz 5) loasadiuun
AINYNADIURINTITadelsARiy FNA ANyl Bethesda
system ANILINA Lag NN NUT1 AL LAY
AugnAesaInITnTIadlifinnuunns19an
nausn wanshdadeiuna way ang Lilddinase
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M19199 4 Accuracy 109 FNA Tun153liadelsnsag Bethesda system 314unaungune

FNA Malignant Benign Total
n(%) n(%)
NHULWA
Male
Positive (T3 - T6) 14(77.8%) 18(16.5%) 32
Negative (T1 - T2) 4(22.2%) 91(83.5%) 95
Total 18(100.0%) 109(100.0%) 127
Female
Positive (T3 - T6) 32(74.4%) 173(17.9%) 205
Negative (T1 - T2) 11(25.6%) 794(82.1%) 805
Total 43 967 1,010
nguay <40 U
Positive (T3 - T6) 13(92.9%) 58(27.1%) 71
Negative (T1 - T2) 1(7.1%) 156(72.9%) 157
Total 14(100.0%) 214(100.0%) 228
nguany 40-60 U
Positive (T3 - T6) 18(66.7%) 74 (13.1%) 92
Negative (T1 - T2) 9(33.3%) 493(86.9) 502
Total 27(100.0%) 567(100.0%) 594
ngsay >60 U
Positive (T3 - T6) 16(72.7%) 58(19.8%) 74
Negative (T1 - T2) 6(27.3%) 235(80.2%) 241
Total 22(100.0%) 293(100.0%) 315

PodnfinvesnsAnuilfedUigudiuiin
aglunay Benign lliinadudunianedinen (tissue
biopsy) toaa1nfeuilvuindn Jageniemumne
91y war ansuandvunliuduuziein wnd
AYIN13SNEANFRNAANINDINTLALIUIAYBINDU
[ - o = SN L oA
nounazyinsiaan afurelunguilluaien

Fmsdng e1n1sfensiinazaunuesteuldnas
Snuszmavilefie sworialumsianuitiedduly
desmnusalnsessinisaidulsedn viensinu®?
wuhradslunsinauuude 8.5 Y Seeauisony
false negative ”Lumjm benign &
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