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Correlation Between Cytology and Pathology Reports

in Diagnosis of Thyroid Carcinoma
Chullawadee Lianbanchong, M.D., Dip.Thai Broard of Otolaryngology*

Abstract

Thyroid cancer diagnosis by needle aspiration and cytological evaluation is a more convenient
pathological evaluation method than pathological examination. One particularly common cytological
evaluation system is The Bethesda System for Reposting Thyroid Cancer (TBSRTC), which has been
used in the United States since 2007 and is widely adopted worldwide. Nevertheless, due to genetic
differences and differences in factors that may affect genetics (epigenetics), this study aimed to evaluate
the relationship between thyroid cancer results by cytological examination and pathological examination
for patients in Sakon Nakhon Province, Thailand.

The study collected data from 372 thyroid tumor patients who underwent cytological examination
using the TBSRTC system and received thyroid surgery at Sakon Nakhon Hospital from 2019-2023.
Rank biserial correlation analysis found a large correlation between thyroid cancer examination results
by cytological examination and pathological examination (coefficient 0.497714, 95% confidence interval
0.343475-0.6519531, large effect size). Analysis of the diagnostic performance found that the cytological
examination had a sensitivity of 12.5%, a specificity of 100%, a probability that thyroid cancer patients
would be examined by aspirating a needle for cytological examination with a positive predictive value
of 100%, a probability that thyroid cancer patients would be examined by aspirating a needle for
cytological examination with a negative predictive value of 74.7%, an accuracy of cytological examination
of 75%, and a precision of 100%.
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Autlsdu (Independent Variable) 1&un
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BS I Nondiagnosis

BS II Benign

BS IIT Atypia of undetermined significance

BS IV Follicular neoplasm

dulsaw (Dependent Variable) ldun
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BS V Suspicious for malignancy

BS VI Malignant

) a o

AUYAFIUNTIVY

NANTIINNFAFINGITANVINNUTAUNANTID
NNWYIFTINYT
ag a o
A5NIVY

av X AU A =

N5 UDUNTIVFINTTUUT UUUNISANH
#oUNA (retrospective descriptive study)

VYONVITMIN AUV IYFITN

a v ﬂl Yos < Y o a Aa v

Mg IgsuANNTIusaulEadiuNTIve ng
AMZAITNAINIIUNDIEFITNATIVYY520 5ane1na
anauns 3Inanauns lasanMNIgeyn SKNH REC
N0.013/2567 @untona135u584 COA/1 No.016/2567
JUNFUTDY 12 AINYIAY W.A. 2567 UAZIDNAITIUITDI
M361991gN13398 COA/1 No.041/2567 Tun3used 16
PnNIAN W.f. 2568 ivdarnifunisdnuIveds
WIsaNUUMIAnEdounadadlildimiideveniu
sugenniihe uivhmiidevesygranudoyadie
nugenemslaneiaanauasuasgudmalulad
ANFAUMAINDNTANEIIVY 5aneunaanauns

Uszrnsuaznguiiedia

Al ca’ 1 Jd al

Kihoillesenvesdeulnsesd dymdlne o1y
& ' X A v oo o ~
aaug 18 Yuuhl Nehsumsshunlsaneuiaanauns
lisrvame Tassruiudiiniiuauitesrsdaniu
Pudreiunasianuisenivue aaue Jui
1 ¥ATIAN 2562 — 31 FUNAY 2566 UIUDY LY
13 Ay MuIwvuIalszs1nsany11nldsunsy
Statistics and Sample size Pro version 6 Tag

BIOSTATVN 91494A1 estimated correlation

»| Malignant

coefficient 910 Phi correlations 0.71 (p < 0.001)
Y0IM3ANY1 The Bethesda System for Reporting
Thyroid Cytopathology: A Meta—Analysis’ uag
Spearman correlation 0.820 to 0.957 (p < 0.001)
VoIM3fink Interobserver variability in inconclusive
diagnostic categories of thyroid fine needle
aspiration cytology: An urban-based tertiary
hospital experience'

InaainsAAEenamaN a5 lATINSg
(Inclusion criteria) l&ua Fihedymndlng orgdaud
18 P3uld Fitlesenvesdenlnsesdiildsunisniin
MeMsIFduagelszdiunmamsading SIunuiing
MIATIINWNGIFING (histopathology) 1INNIHIAA
ieenvesdeninsesdlulsaneruadnaunslagly
NNAITNT

(NI N1TUENDIENANATIVEDONIINIATINTT
(Exclusion Criteria) laun §ihoweemna, o1giios
a1 18, hiflilesenuesdenInsess, i madlszidiu
aghslaodanils 18un wansamamamadine uaz/
130 wamimmmawm%%m,"laj"lﬁvhéfﬂnfmanmm
dowlnseedilsanennaanaunsauginardiadu

insesiienHlunsive

1. Foyaftuguvesdiasnngudinalulad
asaqumeiionsAny13ds lanennaanauns

2. HANIATIVTAAINYIUAZHANITATIVNGNT
neiiifufinnnszuumsaumelulaanenadnauns
Tagliwansasanedimeuiunaiguuesmiimg



18 Medical Journal of Sakon Nakhon Hospital

Volume 28 No. 3 September — December 2025

yeBavesdanInsesd (gold standard)

3. Tusunsu SPSS version 22 ﬂiﬂﬁaﬁﬁuﬂﬂms
WHNg PAINTAINMING Y

MUV

Toyadesdunanualdnnssuumaaume
Tsang1vraanauns ﬁﬂaalﬁaaanma0d9u1W§aﬂﬁ
Fymalng orwaand 18 J3ul AdhTunissnend
Tsawenadnauns isidama Tasswaugim
NuATedndsamsnnudiheiitiunasiaie
Tavua SauauR 1 unTaY 2562 — 31 FuaAN 2566

mannehdeya

M3 AsEUaNENNUSIEMIaNANITATID
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Bethesda system (BS) ﬂfjil VI malignant
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benign, AUS, follicular neoplasm, uae suspicious
for malignancy
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Receiver operating characteristic curve (ROC)
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age) 9UAN1I (Incidence) matfauzGalnsoss
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1ng81999911UL 52N TVIMIAANAUATTENINGT) W.A.
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mang13Ineruailu benign AU malignant uag
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wadIne1 (mM3wn 2) nndihenivua 372 919 fld
FUMTATIIMALATINGT UAZHIAAMNAIYNITATID
aa [~ d o a |
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A Y

VI‘JJQﬂ]‘EJ‘JJ”Iﬂ‘ﬁ'Q'ﬂﬁ’e] BS II (Benign) 911U 179 1@
Anfludovas 48.1 se9a33fe BS I (Nondiagnostic)
U 103 7w aafludesas 27.7 uaz BS 11T (AUS)
$1u 46 119 Anfludesar 12.4 Anwideveans
ananuuzialnsood (Risk of Malignancy)
AUIEAUVDY Bethesda classification #ail BS 1 i
aiEvadosaz 16.5 BS 11 Yavas 17.3 BS I Javas
43.5 BS IV $98az 57.1 BS V 3080z 94.1 uaz BS VI
$ovaz 100 lagwuin BS V uaz BS VI danuudud
galumsvinneuzSalniesd (Govaz 94.1 uaz 100
o) luvaed BS 11 ﬁé’mwmiwnmﬁqgaﬂdwﬁ
A1AN30191NUIATTIU Bethesda System (Fovaz 17.3

MeUNININTTIY 2-7%)’
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Pathology
Cytology Risk of Malignancy (%)  Total
Benign Malignant

BS I: Nondiagnostic 86 17 16.5 103
BS II: Benign 148 31 17.3 179
BS III: Atypia of undetermined significance 26 20 43.5 46
BS IV: Follicular neoplasm 6 8 57.1 14
BS V: suspicious for malignancy 1 16 94.1 17
BS VI: Malignant 0 13 100 13
Total 267 105 28.2 372

mﬁ‘qﬁwu"léf un papillary carcinoma, follicular
carcinoma, Hurtle cell carcinoma, medullary
carcinoma, anaplastic carcinoma, non-Hodkin
lymphoma, adenocarcinoma vagulienansauen
1guilu anaplastic carcinoma 130 sarcoma ém:ﬁd
wisiiwuldhumnnduuos TBSRCT Fadaunswumsia
Tudadanramanesinelu BS ngu 1-vI 1dur 4.6,

8.3, 5.4, 2.2, 4.3 uaz 3.5% MUMAY IagnUNzE
¥ila papillary carcinoma Mﬂ‘ﬁ'fqm sznaiosas 75
voauzBananualumsaniniladuiuissnianans
anInzBavesdenInsesdmemnamamwadine
AUNITATIINIINEI5ING1A I8 Rank biserial
correlation WUINAT coefficient 0.497714 (95%
confidence interval 0.343475-0.6519531, Effect
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size valve®, Ysz@nininauive (diagnostic
performance) Wu31 Haanuh (sensitivity) Jouay
12.5, ANUAUNWE (specificity) 5o8az 100, 9a1dIU
vaanNvziuninmanaaeuiduuin (positive
likelihood ratio) luanunsaszmiua 1 Tuvasnany
zilluninanadeuiiuay (negative likelihood ratio)
~N | Y 1 < d' v [~ I
imdovaz 87.5 anwhazilundihenzGalnsosd

v VN~ 1 g v
ATV IFINAIZYATIATIINATAE N1 A
wauln (positive predictive value) df13asaz 100,

' & A v < s v v
anwhazilundihouzGalnsesdezansdionisly
FuwizgadinInwadImerszlikmaay (negative
predictive value) #A130vaz 74.7, AU Ud)
(accuracy) ¥B4NMIATIINNWAAINIMIoEas 75.5
wazANINGY (precision) 398az 100

MNN 1 Receiver operating characteristic curve (ROC) ¥vaam3ingiatiiasanvainonInsesdaiy

as Y U a oga
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ROC Curve
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Diagonal segments are produced by ties.

malszifiugadaimmnzavondulda Receiver
operating characteristic curve (ROC) @283501311
Wuildidulds (Area Under Curve: AUC) Tuumunm
#i 1, A1 Youden’s index uazszezn1a Euclidean
(Euclidean distance) Lﬁamﬂﬂﬁmmzﬁﬂummﬂﬂ
fiheiinisldsumsridasonnniiheficuniadanu
1% lumsiinned 5 seRugadaiuaned1aiu wuiga
fadi BS -VI (Fumaun uas BS -1 Sluwaay) 1
Uszannmmsifenediiga Taedanudldiduld
ROC qaqﬂﬁ' 0.710 anwh (Sensitivity) Sosaz 54.3
AMNAUWIE (Specificity) 508z 87.6 A1 Youden’s
index gagafl 0.419 uazA13z8sMa Euclidean ¢1ga

¥ o

= v A

a
1

N 0.474 Sale¥hgaaaiiianuaugaszninnnuh
wazANINWIENANgA N SsuNIUNUIAAANDU 9

a q

aurumsl¥ BS I Huwaaufiouny BS 1-VI {u
waudn udvsiniuligetefesa: 83.8 udiinw
Nuneiisaievar 32.2 uazlia AUC 1ied 0.580 v
HadnIWaLING (false positive rate) ga dawalv
dmarhdadlisuiudniy lumaasadudgadad
BS I-III iguny BS IV-VI innuinmizgataiesas
97.4 uailanuhaiiesdesas 35.2 uaziidn AUC 7l
0.663 lmaamsitenefiheuzGalnsesdinu
un (false negative rate gN) dilwgﬂéfﬂ‘ﬁ BS I-IV
MUY BS V-VI uag BS -V Mauny BS VI uilazi
ANMUIIWIEgaNIn (Gosaz 99.6 uaz 100 MUAIAL)
wadinuhann Fovas 27.6 uay 12.4 audew)
wazdlAn AUC ¢ (0.636 waz 0.562) vlilaimmnzaw
dFmSunsdansesiemsdagulanianaiinidesdu
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(msnﬁ 3)

M9 3 uaaanslszlugadaimunzauues ROC IngdTminunldlae ROC (Area under curve (AUC)),

Youden’s index, o Euclidean distance

Cytology Area under Youden’s Euclidean
Sensitivity Specificity

Negative Positive curve (AUC) index distance
BS 1 BS 1I-VI 0.838 0.322 0.580 0.16 0.697
BS I-II BS II-VI 0.543 0.876 0.710 0.419 0.474
BS I-I1I BS IV-VI 0.352 0.974 0.663 0.326 0.649
BS I-IV BS V-VI 0.276 0.996 0.636 0.272 0.724
BS -V BS VI 0.124 0.562 0.124 0.876

lumsinevinnnos (regression) uuuaauls
1Ae) (univariate analysis) (minﬁ 4) WUIWANIT
aTIIMaEEad N lurIany BS 111, BS IV uaz BS
V+VI fianuduiused it Agnead@numinie
nuuzBalnsesd (p < 0.05) Iag BS II dmdandiu
AMNiazdu (odds ratio; OR) Wiy 3.891 (95%
CI: 1.781-8.500, p = 0.001) u.ffmiwjﬂmﬁ"lﬁ%’uwa
BS 11 ilomanunzEainsesdgeniingy BS 1 sz
3.9 i BS IV A1 OR winy 6.745 (95% CI:
2.074-21.939, p = 0.002) uaaa Nt lomanuuzEaga
nIngn BS T Uszanae 6.7 i waz BS V4+VI iA1 OR
gauINda 146.706 (95% CI: 18.694-1151.318, p <
0.001) saanidlomanuuzBaganiingu BS 111nn
146 whluvaed BS 11 il OR Wiy 1.060 (95%
CL: 0.554-2.027, p = 0.861) G hiflanuuandsadis
Tvdhdgmaadddiodouiundy BS 1 wimsnm
ﬁ«nzwué’@mmﬂﬁﬂmﬁﬂuﬂﬁju BS II gan31an
Wi (Gowas 17.3) dmiuilavedumauazeigain
nsinzduudusifer eaeailadeliiinig
dunufednalitiodngnuadanumiasianunzsa lag
WeAdA1 OR 1NU 0.512 (95% CI: 0.253-1.037, p

= 0.063) uaze1giA1 OR M1y 0.619 (95% CI:
0.371-1.035, p = 0.067)

derin1slinssoanesuuunatsdiuyls
(Multivariate Analysis) TagtlSuaausulsgu
(adjusted analysis) Wi HAN1INTIIN LR INGE
AsliauAUUTad T AYNNERANUNMIATIIND
yezBalnsesd lag BS III HiA1 adjusted OR (aOR)
WU 4.135 (95% CI: 1.864-9.173, p < 0.001) BS
IV M1 aOR tNu 7.767 (95% CI: 2.343-25.747,
p < 0.001) uaz BS V+VI 3if1 aOR gadd 158.350
(95% CI: 19.995-1254.022, p < 0.001)

Tumsimszduuuvatsduls wuluwaiinaw
dunusedeiivedAgneadAnunsaanuuzGa
(aOR = 0.412, 95% CI: 0.183-0.925, p = 0.032)
dedSumamusulsouq uda AW el lon e
wunzalnsesdunniuwane uvasiiongdanalid
ANudURUT o lited Ay eEda (aOR = 0.638,
95% CI: 0.343-1.186, p = 0.156) BS 1I §analsil
ANMudUIUS 019l tsd A YNINARANUNITATIINY
pzFudlumamnziuuuvaiedius (aOR = 1.149,
95% CI: 0.593-2.226, p = 0.680)
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AN 4 UEAIANFUNUTILININANITATIANEIU3a N INT08AAIENTNTIINEAFINTUNITATID

NANITINE
Univariate analysis Multivariate analysis
Variable
OR 95%CI p-value OR 95%CI p-value
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BS V+VI 146.706 18.694-1151.318 0.000 158.350 19.995-1254.022 < 0.001*
Gender 0.512 0.253-1.037 0.063 0.412 0.183-0.925 0.032
Age 0.619 0.371- 1.035 0.067 0.638 0.343-1.186 0.156
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