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Sensitivity and Specificity of Fine Needle Aspiration Cytology in Thyroid
Nodules in one Tertiary Center of Thailand
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UNANED

5’mqﬂi$a~1ﬂ‘ : LiloAnwen Sensitivity, Specificity, Positive Predictive Value (PPV), Negative Predictive
Value (NPV) wag Diagnostic Accuracy U84 FNA Tu Thyroid dlaieusu Histology

FULUUKAZASMIIT @ JULuuNTIdedun1sfinun3delialinsizit (Analytic study by retrospective
data collection) tiudeyaaniuszileugtaeiideds Thyroid nodule Ald§un1svin FNA uagléfunisendn
thyroid Tulsenguiarousiu 581319 1 UNSIAY 2562 - 31 NINYIAN 2564 31U 123 518

wamsAn : fthednilvigduinds 88.6% engiade 48.7 U wudmula 36.36% Faudumng
89.11% Positive likelihood ratio 3.34 Negative likelihood ratio 0.71 Positive predictive value 42.11%
Negative predictive value 86.54% Accuracy 79.67%

agunan1sfinen : Aanulikas positive predictive value Tunsinwiltoeiilesan false negative
ey false positive SLumiﬁmsﬂ‘ﬁwm Iﬂaﬁﬂwiwﬁlﬂu false negative dlosnnidu papillary microcarcinoma
ey cystic papillary carcinoma dwluseiidu false positive 1{18999n115WU nuclear feature

characteristic 984 papillary carcinoma Tu benign thyroid lesion
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ABSTRACT

Objective : To study sensitivity, specificity, positive predictive value (PPV), negative predictive
value (NPV) and diagnostic accuracy of FNA in thyroid nodules compared to histopathology.

Methods : We retrospective study with medical record review of 123 thyroid nodules with FNA
and follow by surgery in Khon Kean hospital.

Result : Almost are women (88.6%). Average age is 48.7 years. The sensitivity 36.36% , Specificity
89.11%, Positive likelihood ratio 3.34, Negative likelihood ratio 0.71, Positive predictive value 42.11%,
Negative predictive value 86.54%, Accuracy 79.67%

Conclusion : The low sensitivity is due to the high false negative rate in this study. The high
specificity and high accuracy are satisfied. The false negative due to the papillary microcarcinoma and
cystic papillary carcinoma. That report are benign follicular nodule in FNA. The false positive in

conditions that found nuclear features characteristic of papillary carcinoma in benign thyroid lesions.
Keywords : Thyroid nodule, Fine Needle Aspiration, Cytopathology, Khon Kaen Hospital
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Juzide oraviliflsasiulvinn Soilianne
unsndeutarsnsINsmeniy Aeuiirelnsess
(Thyroid Nodule) utlymitnuteslunsu iR wu
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YUNALANLIBATIAN AR INE (Fine Needle

n15%1 Thyroid Scan msmwﬁam%mmﬁqa
(Ultrasound) @11190U8NTUINTIUIUNDULAE
Snvuzastoulsd Wugai (Cyst) vieidufoudle
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fiwu wu Solid Hypoechoic Nodule, Irregular
Margin, Microcalcification, Taller Than Wide Shape
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FNA L Finan1siivaenseuasdie saudadails
Ausungiheuen sniduinamsusnilélunisitede
thyroid nodule" ™ Setting, and Participants.-
Reports of 6226 fine-needle aspiration biopsies
of the thyroid performed during a period of 16
years (1982-1998 wiawen benign wag malignant
thyroid nodule®14 follicular adenomas (FAs
151811571 FNA 928aan1sW1dn thyroid laeenaunn
urog19lsiniy FNA Suldesidanatede tdu
specimen inadequacy Wag sampling techniques
(6-9)

Judu® and the possibility of reducing the limi-



tations of the method \nMETHODS : FNAC was
always performed by a pathologist under the
guidance of a clinician, using a 22-gauge needle.
Generally two aspirations were carried out, and
usually four slides were obtained for each nodule;
they were then stained with May-Grunwald-
Giemsa and with Papanicolaou. The cytolosgical
diagnoses were classified in four groups :
inadequate, benign, suspicious and malignant.
NRESULTS : We obtained a complete sensitivity
of 93.4%, a positive predictive value of
malignancy of 98.6%, and a specificity of 74.9%.
At histological control, the cytological diagnosis
of Hurthle cell neoplasm corresponded to a
significantly higher incidence of malignant
neoplasms than the diagnosis of non-Hurthle cell
follicular neoplasm (32.1% versus 15.5%
InguszasA

\iefnwIAn Sensitivity, Specificity, Positive
Predictive Value (Ppv), Negative Predictive Value
(NPV) uag diagnostic accuracy ¥4 FNAC Tu thyroid
dladieusu Histology Material and method

ABnsAnE

5ULUUN"3398 (Research Design) 1unsfinwn
WuIBUATIZH (Analytic Study by Retrospective
Data Collection) lngn1snuniudeyarUieainiiv
seidgulUaUar I8 MUHAN1IATININEITING
NNTEUUADURUNDS
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358 Thyroid Nodule il#sunnsiin FNAC wazle
JUMIHIGR Thyroid 811919 1 UnSIAL 2562 - 31
AINAIAY 2564 31U 123 518
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Inclusion criteria

1. ﬁﬂaa%alé’%unwﬁﬁaﬁadwLﬂuﬁauﬁuawiam
Tnsess sradufewde wevanedoudls

2. flennyededldiunisanzgaieudiedy
ndn Wensmamadinelay Tan e widn
UNVELSINEUIATOULAY LasinNa 11 FNA 91nWNuA
NYBIMINLINTA 15NV IAVOULAY

3. fhennsesetlasunisidinseinsesn lag
1am fe UNANWNNELSINGIUIAUIULNY Lagdinasu
NIINYIBINYIINUNUANYITINGIN187T01A
T59NEIUIAYBULAY

Exclusion criteria

1. Q’{h&Jﬁlﬁ%“mﬁmﬁﬂﬁiﬂwmmamauudu 6
finans9 FNA 9 nlssneuiasy

2. Q{Jwﬁﬁw FNA walyldndndilsanenuna
YDULAY

3, QﬂaaﬁﬁumﬁsLﬁﬂuhﬂﬁmiﬁwmmma FNA 1T
U Bethesda of Thyroid Cytology Classification Wy
WUana FNA §i5i Positive FNA Al naduuan 18ud wa
gnudungiSe leun Papillary thyroid carcinoma,
Poorly differentiated carcinoma, Medullary thyroid
carcinoma, Undifferentiated (anaplastic) carcinoma,
Squamous cell carcinoma, Carcinoma with mixed
features, Metastatic carcinoma, Non-Hodgkin
lymphoma Wagnguiithasd (Suspicious) Léur g
figunandu Follicular neoplasm, Hurthle cell
neoplasm Fansasramawadingldanunsousn
sewiausfetuilosensssuald way nauiignudy
Malignancy can’t be rule out %ﬂlﬁLLﬁﬂémﬁﬁﬁﬂwmzwaﬁ
RaunAuazasdeinduuede wiliaansaidadeladaau

Negative Fna Ao waiuau ﬂfjuﬁa'mmawaé
Inenduiesensssunvsesy 9 Aallaiiloson 1wy
Cystic Lesion, Thyroiditis, Nodular Goiter, Thyroid

Adenoma wumu
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K@ Histology wualu Benign wag malignancy
QYIUAINIEDG

1. NAUINA39 (True Positive = TP) vingfia FNA
Tinaduuin waznansiananenSoudunzisa

2. HaUINWia (False Positive = FP) vianefia FNA
Tinaduuin waznansrantangsenuduseslsa

A A | <

pgadunllyngisae

3. Naaua39 (True Negative = TN) #un88ls FNA
Tinaduau waznansramanensauduseslsnagi
A A 1 [
dunlullauziSe

4. NaauLiia (False Negative = FN) viangfia FNA
Tinauau wazkansIananense1uduugise

5. Positive Predictive Value (PPV) uungdle A1
Asyunelsatilona FNA tJuuin waznansia
mangSounduuzise mnldan TP/TP+FP

6. Negative Predictive Value (NPV) 1189 A1
n1svituielsaiiana FNA 1Juau wasnansia

a & oA av g 2 P

manens auduseslsregrduililavziss wla
910 TN/TN+FN

A15199 1 vilnvesseslsAniuna FNA

7. Al (Sensitivity) = TP/TP+FN
8. AMNALNE (Specificity) = TN/TN+FP
9. AMLaIUEN (Accuracy) = TP+TN/TP+TN+FP+FN

NANISANE
é’ﬂwmgﬁﬂﬂLLa5%@gamwaﬂ§ﬁﬂmaﬂ;§ﬂwﬁﬁﬁau
noulnsoss %a;gaﬁugmmmmﬁﬁs
ﬁﬁuauﬂﬂwﬁﬁmwﬁ%’a éﬂaaﬁawmﬁ%ﬁaﬁmﬂ
Duffeufinunfivessienlnsesd ildTunmssnedens
Wi TulsanenunaveunAy faudsufl 1 unsiau w.e.
2562 §13 31 N3NgIAN W.A1. 2564 T 180 570 mds
NNAREHEALNEINSARLEN (Inclusion and Exclusion
Criteria) %mﬁaéﬂ’mﬁﬁﬁmﬁﬁa U 123 519
ﬁﬂaEJLﬂmwmajuﬁauﬁ”’wm%aﬁﬁﬂmu 109 AU
(88.6%) 1Juinene 14 au (11.4%) Andnsiaumene
i 1:7.7 egedevefineiidadeinduiouvesien
Inseud Ao 48.7 U (¥a01gegsening 14 -82 U) lned
Andsauunnsgu fe 13.47
Snwazvostoudinoulnsoss

Wa FNA ¥Unva9s08lsn U
378 Souay
Negative FNA Benign Follicular Nodule 104 84.6
AUS 11 8.9
Follicular neoplasm/Suspicious for follicular 1 0.8
Positive FNA neoplasm
Suspicious for malignancy 4 3.3
Malignancy 3 2.4
394 123 100




Aouvereulvsesdinuivuinsug 0.2-11
wuLes Inenuiouwun 3 lwuflunsuiniign lag
= v N a N A
fyuaneulade 2.98 wufiwes laedladsauy
UINTFIU AR 1.60 WU Negative FNA 1nniigndnuiu
104 s18lagnu Benign follicular nodule Manun Tu
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n&u Positive FNA RARIINI@ASINGT WU Atypia
of undetermined significance MU 11 518,
Follicular neoplasm ez Hurthle cell neoplasia
594 1 919, Suspicious for malignancy 4 518 Lag
Malignancy 3 318

NANWYISINE U
Bl Sovaz
Benign (101) Multinodular goiter/Nodular goiter/cystic nodule 83 67.5
Follicular adenoma 9 7.3
Hashimoto’s thyroiditis 8 3.0
Chronic lymphocytic thyroiditis 2 1.6
Hashimoto thyroiditis 2 1.6
Hurthle cell adenoma 2 1.6
Sclerosing thyroiditis 1 0.8
Diffuse hyperplasia 1 0.8
Malignancy (22) Papillary carcinoma 20 16.3
Anaplastic carcinoma 2 1.6
374 264 100

NANY1SINE
I NIBUANULIRUNANLTINE
nauitlailfunzi3s 101 578 (82.1%) wu Nodular
goiter 83 514, Follicular adenoma 9 §1¢, Hashi-
moto’s thyroiditis 2 318, Hurthle cell adenoma
2318, Chronic lymphocytic thyroiditis 2 51¢, Diffuse
hyperplasia 1 318, Fibrosis 1518 e Sclerosing

thyroiditis 1 518 TunguilusziSe 22 518 (17.9%)
Wy Papillary tag Micropapillary carcinoma 594
20 318 F9989UINU ey Anaplastic carcinoma 2
519 WeFeuiiisunaneninerfuma Tugiae
W 123 e FilETunseide LNANINUNTLSS
Tnsesd 19 Tunzids 22 918 (86.36%) WlawFouidisy
Hane13IMeiueny 81gu1nnIn 45 T wuuzids
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nseed 18 Tu 22 918 (81.81%) WiawSeuiiouna 1930w 3 LURLURAS TVanun 65 518 WUNLLS
NIV VUINVDINDU ABUNTRENI 3 WwURWAS  Wseed 6 518 (9.23%) Wudeulnseansssuan 59
finsmun 58 518 nuNziSalnsesd 16 98 (27.58%) 918 Jeviane o1guazIwInfauranIsNUNzSslduan

Wudeulnsesssssun 42 18 vuevesteudiinnn  snsegsivuddgymisatn

A15719% 3 LAREAUSEUTIEUTENING FNA Way nanensinen

NAwAaINe (519) Nawg15INe (518) 594
Malignancy Benign

Positive FNA 8 11 19

Negative FNA 14 90 104

334 22 101 123

A15719% 4 AN519@DR

Statistic Value 95% CI5
Sensitivity 36.36% 17.20% to 59.34%
Specificity 89.11% 81.35% to 94.44%
Positive Likelihood Ratio 3.34 1.52t0 7.32
Negative Likelihood Ratio 0.71 0.52 t0 0.99
Disease Predictive Value (¥) 17.89 % 11.56% to 25.82%
Positive Predictive Value (¥) 42.11% 24.90% to 61.47%
Negative Predictive Value (¥) 86.54% 82.31% to 89.88%
Accuracy (%) 79.67% 71.48% to 86.39%

(*) These value are dependent on disease prevalence
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NAAAINE NAaWYIIINE IIUIUTY
Atypia of Undetermine Benign Nodular goiter 3
Significant™” Follicular adenoma 2

Hurthle cell adenoma 1

Hashimoto’s Thyroiditis 1

Diffuse hyperplasia 1

Fibrosis 1

Malignancy  Papillary carcinoma 1

Anaplastic carcinoma 1

Follicular neoplasm " Benign Follicular adenoma 1
Rt 12

AN999 6 LanII18axLOYn False positive FNA

NALYARINY NANEISINYN U (578)
Atypia of Undetermine Significant Nodular goiter 3
Follicular adenoma 2
Hurthle cell adenoma 1
Hashimoto’s Thyroiditis 1
Diffuse hyperplasia 1
Fibrosis 1
Follicular neoplasm Follicular adenoma 1
Suspicious for malignancy Sclerosing thyroiditis 1
RIPRY 11
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A9199 7 Lan9T18azLd8A False negative FNA

NAARINYN NAWYIZIN 37U (370)
Benign follicular Papillary carcinoma 13
nodule Anaplastic carcinoma 1
39U 14
391580 ANSANWIUNY Negative predictive value

Fna 1Uu Gold Standard Tu Initial Diagnosis U84
Thyroid Nodule Faduiside, Wedels, Uszudn
1381, Minimal Invasive, wagAuaiAunu "
wioendlsimaiiitesiavanede Ustlewiddy
299 Fna Aan1suen Benign Thyroid Nodule an
910 Malignant Thyroid Nodule Fa3zn1snsail
dunsaannskisa Thyroid Iiegrsunnnisiinuni
ﬁifmqﬂszmﬁlﬁaﬁﬂmm Sensitivity, Specificity,
Positive Predictive Value (Ppv), Negative Predictive
Value (Npv) uag Diagnostic Accuracy 989 Fnac Tu
Thyroid Wiaifieuiu Histology

NHANITANET WUT1 A1 Sensitivity #INT191U
308 9 IneaAdudu q wut Sensitivity agjsening
659%-99% 119 EN1SANWIVDULIINU Sensitivity
WEe 36% lasA Sensitivity = TP/TP+FN lnawa
False negative Iuﬂ’liﬁﬂ‘m‘ﬁgﬁ danavinl
Sensitivity fimeh

nsfnwadsiiny Specificity agaainausivily
Taosddedu 9 wui Specificity agszming 72%
f9 100% 159 yagmsinwiiny Specificity 71
89.11% Feogflusziugaduiiumela

miﬁﬂmﬁwu Positive Predictive Value 42.11%
Aoutnwnnineddedu q Taesuddeduanuine
Positive Predictive Value 8g5¢1314 85.7-98.6%""
mnqmﬂ'w Positive Predictive Value wl#an Tp/
Tp+Fp Tnensdnuiliien False Positive g9 il

A" Positive Predictive Value 9?1

86.54% ognunaeinIty laeauiIdedu 9§ wuid
Negative predictive value aaﬂiiwiwmn 91.8%-
94%(7,17)

NSANINU False negative rate 13.46% ot
punaaa by Taeawidedu 9 wuan False negative

(11181720 Jgenae w97

rate 9g3¥NIN 1%-19%
FNA 81u Benign Follicular nodule tsina Histology
Hu Papillary microcarcinoma e Cystic Papillary
carcinoma 3ema FNA 1haglallau lesion @ity
malignancy

n1sAnwiiny False Positive Rate 57.89% @4
qmdwm%%’a?ju q Tneauidedu q wuin False
Positive Rate 883581319 6%-8%""* Tundu False
Positive WU Fna 814 Aus WagnaLieily Goiter,
Follicular Adenoma, Hurthle Cell Adenoma,
Hashimoto’s Thyroiditis, Diffuse Hyperplasia Lae
Fibrosis #adududi Fna 8199zmu Nuclear Change
Igusd sliieanefivzitads Malisnancy wenSunmed
Jewenuailu Aus

ayUnanIsAnen
Fna «Ju Gold Standard Tu Initial Diagnosis
283 Thyroid Nodule Fudu3sfidne, Fedeld,

Y v '

UsendaLaan, Minimal Invasive, WagALAALYY W
agdlsfinAsiidesiananede Usdlenifidin
994 Fna Aon1suen Benign Thyroid Nodule ®9n
911 Malignant Thyroid Nodule Tugau Cystic Lesion



A1TRoITEisludlu Cystic Papillary Carcinoma
iy sududes Close Follow Up wdanisi
Fna snnfeulatundeiiennisutdasmsanda Cystic
Papillary Carcinoma Tugau Papillary Microcarcinoma
\Ju False Negative Finding Tnenisinnisaasly
Ultrasonography Guide Fna \ioan Sampling Error
agiinlian False Negative Rate Tuides False
Positive Rate ﬁquﬁaqmﬂmswu Nuclear Feature
Characteristic 984 Papillary Carcinoma 11 Benign
Thyroid Lesion 1y Nodular Goiter %38 Hashi-
moto Thyroiditis \Jugiu wedunmdaismszmin
§19 Lesion Aanamig
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