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MAATdenwading1nN1sRIzgameiuawIaEn (FNAC) udrumiily
MsUsziugthedifeuiivinua 3 ¢u (Triple Assessment) Uszneusien1snsia
INNETIAINTENUTEIR TIAUNITUsEIUNeS@Itads (Mammogram laz
Ultrasound) kazn133taaemianensinen (Fine needle aspiration cytology:
FNAC #3@ Core needle biopsy: CNB) dunumdrfdmsuldifunuimialy
mssnaulaneunsinga fusslenidesnnmenunaifedlsid Sauusiug
‘UiuwammwuuaﬂwﬂmﬂwL%mmﬂ

ilefinwiAnugndeues FNAC LuamsmumaﬁuumaLLavmmﬁmwmama
myitedunsdlinenndesswime FNAC uaskatuiie
Wunsfnwuuudneia Immiﬂmw%’amaﬁﬂa&Jﬁﬁﬁamﬁmuua%ﬁ%’umi
auaaammammmmalfuulmmmsummaﬂ (FNAC) muen1sasyatuiionn
iaaiﬁmmmﬂuiukawmmaaium Fous 1 unsiAn w2555 d 31 Sunau
W.A.2563 dn1551891uKa FNAC 81989970 The International Academy of
Cytology Yokohama System for Reporting Breast Fine-Needle Aspiration
Biopsy Cytopathology S1usudsdinsianiawadiviend 485 feehs daden
ﬂamwmuwamamwmmu Inadequate sana NS MuInAdmIa
VlL‘lJ’]‘I/Hﬂﬁﬂﬂ‘w’WNau 373 $10879 ﬁnﬂmmumﬂw 342 318 I@aaﬂﬂau c2
uaz C3 aglungulallduzifa dandu Ca uaz C5 aglunguuziie e wnm
AAuLiug TeyaldauTinaidinsilaglienduisnisinsizinisaii
(STATA) uagiiasnevidouarieds Generalized Estimating Equations (GEE)
foyalasunisussludnsdneuiiasdu (likelihood ratio) FulnAIw
uwugn (accuracy) a1y (sensitivity) AaudwIz(specificity) Avinune
1B9U7n (positive predictive value) AviNueLWNaU (negative predictive value)
HAUINLTA (false positive) WagnaauLia (false negative) wazdinseduteaau
Fuiusveatadeiifinasenisidedeiiliassestu (discordant) sgninana
FNAC waznatuiije

MsFNYAEIMTITTMNASIUIY 373 Fpg1e nuseslsa benign (C2) 274
fg1e (Fewaz 73.5); soulsa atypical (C3) 5 fwg1e (ewaz 1.3); seulin
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ABSTRACT

Background

Objective

adnziSe (C4) 20 freghs Gowaz 5.4) wazseelsailiuuzida (C5) 74 frog
(Fowaz 19.8) NaN1IANYINITATINIUATEADUUIUAIULLAY Fine Needle
Aspiration Cytology (FNAC) defleufunatuile wuiriiannuls (sensitivity),
AN (specificity), IamammamaﬁuumaLﬂuu%iammwmuma
FNAC JunziSa (positive predictive value), Iamammmsma%umdmﬂu
UISINTIBNUNE FNAC seyinbiiluuess (negative predictive value) wag
fanuutdud (accuracy) Andusesay 90.3, 99.6, 98.9, 96.4 way 97.1
AuERU Snauanan (false positive) Antlusovay 0.3 naauais (false negative)
Andudevas 2.7 dloldsun1sifedy FNAC Tiidunzida (benign) Sasnsee
sesitfftanazidunzife (likelihood ratio) anasan baseline risk 0.10 Wi
Tugspnuderiu 0.06-0.18 weldfunisitadvasdeduuzda (suspicious,
favor malignancy) amﬂmsmaiaﬂmﬂwavL‘U‘uwm (likelihood ratio)
Wiaduann baseline risk 49.81 i Iumqmmmmu 6.75 019 367.31 UADAT
msmasawwﬂqmvmuwm (likelihood ratio) iel#sumsitadendu atypical
(C3) wary malignant (C5) mmLﬂuﬂwLLa“Ui“Lmumlmiﬂmm’mu nsAnwtny
ﬂﬁmuaaalmamﬂaaqﬂusvmwwa FNAC wazradwile 11 dhoehs intuly
mhwmmammmwammusmﬂm (52.8 +13.8 U \Weuiu 38.7 + 15 T,
OR=1.06, 95% CI (1.03-1.11), p <0.001) anwaznoU mmmsamumluw
seviliinsitedeliaenndestudlodisutudounds (OR = 4.76, 95% Cl
(1.31-17.25), p = 0.018) M tedeliaenndesiudmulalunsaifidymamunin
dlas HansalinsiinvecUSinawed swdnisidsanmveawaduaznisuy
L‘T‘jau (OR=10.09, 95% ClI (2.61-39.00), p <0.001) wag OR=22.42, 95%
Cl(3.50 - 143.57), p <0.001)
FNAC femuudugidmsunsitadefeufivhu widmudesinannisiteds
Iusaaiiﬂm&aﬂwmwmmwivﬂaULiJumm (cyst) Yaymmanaila (summﬂm
USunuwaauaznisinseudlan) LLa”ﬂﬂﬂWlSTﬂ‘wLﬂUiJ’]fﬂ’mﬁJ‘U’]EJanEJ muu
msiansanTiunsUssiiugtie 3 du (Triple Assessment) aveiiiaiy
AMALLUgluNItaay
WadIne1NNITRIEAAmBiNTWIAEN NsUsslugUae 3 A Avuwiug
Auliaanndoaiy

Fine needle aspiration cytology is a part of triple assessment of breast
lesions, including clinical breast examination, imaging studies (Mammaogram
and Ultrasound) and pathological diagnosis (Fine needle aspiration
cytology: FNAC or Core needle biopsy: CNB). It has an important role
as a guide to preoperative decision and management. It is useful due
to fast turnaround time, high accuracy, cost efficiency, and minimal
invasive procedure.

The aim of this study was to evaluate the accuracy of fine needle
aspiration cytology (FNAC) compared with histology of breast lumps and
was to determine factors affecting the discordant diagnosis between

cytology and histology.
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Materials and Methods:  The study was a cross-sectional study by collecting data in patients with
breast lumps and underwent a cytological diagnosis with fine needle
aspiration cytology (FNAC) followed by a histology in the same lesion in
Surin Hospital from 1% January 2012 to 31* December 2020. FNAC were
reported based on The International Academy of Cytology Yokohama
System for Reporting Breast Fine-Needle Aspiration Biopsy Cytopathology.
The numbers of cytological specimens were 485 cases; which remained
373 cases from 342 patients after inadequate samples were excluded.
For calculating, categories of C2 and C3 were reclassified as benign
diagnoses while C4 and C5 were reclassified as malignant diagnoses.
The quantitative data were analyzed by using the statistical analysis
software (STATA) and using Generalized Estimating Equations (GEE)
method. Data were evaluated the likelihood ratio and were calculated
accuracy, sensitivity, specificity, positive predictive value, negative
predictive value, false positive and false negative. The relationships
of factors affecting the discordant diagnosis were also described.

Results : A series of 373 cases revealed benign lesions (C2) in 274 cases (73.5%),
atypical lesions (C3) in 5 cases (1.3%), suspicious for malignancy (C4)
in 20 cases (5.4%) and malignant (C5) in 74 cases (19.8%). The present
study showed sensitivity, specificity, PPV, NPV and accuracy of 90.3%,
99.6%, 98.9%, 96.4% and 97.1%, respectively. False positive and false
negative were 0.3% and 2.7%, respectively. FNAC likelihood ratio for
malignant of the benign diagnosis was 0.10 (95% Cl, 0.06 - 0.18), of the
atypical diagnosis was 0, of the suspicious favor malignant diagnosis was
49.81 (95% Cl, 6.75-367.31), and of the malignant was not applicable.
There were 11 cases in cytohistological discordance; occurred significantly
in older patients (52.8 + 13.8 years compared with 38.7 + 15 years,
OR=1.06, 95% CI (1.03 - 1.11), p <0.001), correlated with breast lumps
containing cysts (OR=4.76 95% Cl (1.31 - 17.25), p = 0.018) and occurred
in case of technical problems; including limited cellularity and slide
preparation (OR=10.09, 95% ClI (2.61 - 39.00), p <0.001 and OR =22.42,
95% Cl (3.50 -143.57), p <0.001).

Conclusion : FNAC is still accurate for the diagnosis of breast lumps. However, the
interpretation may be restricted in some conditions; breast lumps with
cystic components, technical problems (limitation of cellularity and slide
preparation) and specimens collecting from elderly patients, leading
to cytohistological discordance. The triple assessment including physical
examination, pathological assessment, and imaging studies are
recommended to maximize accurate diagnosis.

Keywords :  Fine-Needle Aspiration Cytology, Triple Assessment, Accuracy, Discordant
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upadunfune Seiinuvosluanilne
LLazﬁ"’ﬂaﬂmugmsﬁagamm International Agency
for Research on Cancer(IARC) 984 WHO Tut) 2020
wudUreelniussana 2.3 dusne Andudevas
11.7 vosffiheuz Sl duludssmdlne
Hungdeiinumnniaeluasilnefnduiosas 22.8
voafftheudsnelmimamdeaioma’ 2 (Sulsei
finan1ssnwfmnitadeldlussesEuusn feud
Wy ldiednwamdutounds (solid) niedu
qaﬂfﬂ (Cyst) wiiaulueylalldugide uniifeosas 10
Flesunsitadoduusss wardndudedldsunns
Shwn FedunsfumeanuRaunivesdiunlaiss
UszfiunnudululavesugiSaaglinisitady
wzSadnuydaiaudfyiedalenalunissnw
wazsangin > Y

nsidadelsadrunaiunsavinlalag
UsziliugUae 3 e (Triple Assessment) Usgneu
fhemsnTaTsneTniansdnuss Sadudugid
Anudssgeiensiunsasun ufumsussidu
N1959@719d8 (Mammogram Wag Ultrasound) Wa
N13319d8M19Ne15MeN (Fine needle aspiration
cytology : FNAC 3 Core needle biopsy : CNB)"”
Tudiuresn1sidadenieaneg1dingl dn15Anwn
WiBUiB UNawadInenInnsazgamediuuunn
&0 (FNAC) wazsanmsnedatuidedefuauin
vy (CNB) wudluanunisaifindrendaiu anall
(Sensitivity) 484 CNB #nd1 FNAC luweausdinau
1wz (Specificity) liflauunnaewmisedian® o
49971391599 FNAC Fatfusimansitlavinligiaeidu
fann yhlgiE funui seunaItedeléis sam
nsgeuuvewrUisgs nulamaianawnsngauain
nmshvinanistadey dauluazannudinigg
dmsunisifladelsanguuzide awnsaldlunis
Yadeseslsiisnuiuarnsndudusivedsals”
wildumaiafideserferinuewasUssaunisaives
gvivinanisiaziiiade Tuusewalnedadinisnsin
FNAC \fietaeitadefouiidnuy uwivaieUsemea
919 aus1renandng waueliidenyin CNB Tunis

® geralsAniu

UsziluugiSaiuunaunIsiIdn
FNAC faflusslemivazdiunumlumsdidadefoud
whuslnslamgnguussmaiavineinsdin®

lsangruagiuns Innnsiiiadenis
Lﬁnaéﬁ‘wmﬁa&ﬁ%mz@mlﬁzjaéﬁwvﬁmumLﬁﬂﬁy'm,wiﬂ
w.A.2550 urdsdidoasdeluFosnimgndeusiue
sufesialunsitedy uwdifinuniivaenis
AnwiiAnudrnuulugives FNAC Tun1s3tade
Fouidnun wansinwfiauwansnaiulundasd
Juitunanetlade feangvindinants flvmsiteds
wazdadodumaia Snvsiinnuuanssludnden
waznsiiudeyaninnguiiedns uasguwuuns
srea1una Fedufiulunisinwinuududwosma
WAdINE191NN15RE AR NvEIALanTuN1S
Aadufouiiduy uarAnwnnsdiitedsllaenades
fussminamawadIvewasNatuile wazdinsiuseu
Weutlasefiisrtesiunsitedelldaenndasiu
wemaudluuuuss dhseTuasiannszuauns
Tumsitede uasiiielfifudeyalunssadulelins
Shwdthelulsmeuadiunsseld
[ 3
naUIzesn

1. iednwAnuulus wesuamasive

mﬂmsms@mﬁaaLﬂﬁmmmLémﬁal,ﬁauﬁuma%mﬁa

2. Anwniladediinanenisitasensdlld
AOARADITENINHAATINEINNITRZAAMIBLTY
UAEnLazNaTULe

A5n15ANWN

sUnuuMsAne [l Cross-sectional
study nesausandeyadinennseiiinesaning
Léf’mmﬁiiqwmmaﬁuﬁ wazlasunisnsaaitade
Murad Ine1d8duatzgauiadn (FNAC)
AuAI8N15ASIIT UL Dve e TSR AL
1 4ASIAN W.A.2555 §19 31 SUAL W.A.2563
n1InsIniladennawadineanziiedunisgn
YuLdn Ml 1uNATANITASIAA1UUNS
FANTITIUANIMN ERAlEUNTELHUNAaaNTTY
srefuvun 21-23 veadsdsmsrvasuudlannszan
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Uszanal 4wy 199%es1amamada e Luuung
(conventional cytology) utlutenuea 95% waz
founieis Papanicolaou MUIBNINIFIU LAk
TngneBunvgsieas 1 vinu 934 4 iU N199189U
NA81989391n The International Academy of
Cytology Yokohama System for Reporting Breast
Fine-Needle Aspiration Biopsy Cytopathology'”
%’mfﬂuﬂ&ju (category number) 1, 2, 3, 4 uay 5
U8l inadequate, benign, atypical, suspicious of
malignancy wag malignant muaneu laedifauds
fisaudnwndune 918 YUIANBU AunUaneu
anvauzieuwar Jademanaila neuavngnis
FeNUNaN TNy wagldvinsdnngunisseay
atvial Tnedanau C4 waz C5 aglunquuzisa uaz
andu C2 uar C3 oglunguilailvngiFe iileAnwuas
AMuIUmAIANNLLug R LU

nguRe819 ndfegeTldlunsAnude
Srunudedansaanimun 485 fagha Alesunsnsae
Aadenawad e wiedunizgauunaiin (FNAC)
waziinstudulnenmsasiatuiielumumadentiu
?adqmmavmﬁwaaﬂmﬂmsﬁﬂmmﬂﬁmaw
lelaa’mleJu inadequate specimen (C1) Fadl
§ruauavun 112 Frog19 lesuauAednsaedi
WvhnsAnwedu 373 foens ngUhe 342 578
AOAAADINUNITATUIUIUINAIDEN

YUIARDY IS ATUIIINATTNUNIY
asimﬂsiuLﬁaﬁﬂmmmgﬂé’awaqmﬁﬁaﬁa FNAC
defeutunetuienelfausfigiuinguiaded
yigenadasiu (Discordant) iy false negative
UounI15euar 5 wazn1svin Pilot study Tulss
werIagsunsnuInguidedeiiliasnndesiy
(Discordant) 7idlu false negative la3ovay 12
Amuansnaaeuldy one-sample comparison of
proportion to hypothesized value finvun Power
fi%ovay 80 WeudndiuainnaugUie Jeiuiu
YUIANISANYILY 9819 UBETIUIU 370 MDY

Wnseszideya Insvideyanie
TWsunsudusaguneadminsieyt STATA 15.1 uaz
AT1¥YAYID Generalized Estimating Equations

&

(GEE) Uszifiuanuauisalunisviuneanudu
uziSeestioudhe likelihood ratio itsnuidesiu
soway 95 AruraA1AuLlug lun1sIdade
(diagnosis of accuracy) A1Anula (sensitivity)
AIAINTNTE (specificity) An1snaaaulinauln
udnwIulsaase (positive predictive value) AMNS
naaeulinaauudlliifulsnass (negative predictive
value) waulInan (false positive) WagnaauaN
(false negative) fuUsUSIAILEUDANIEATS
Anmgiannud evar Auads (mean) Andisegiu
(median) LLasd’mLﬁmwummgm (standard
deviation) e¥uneanuduiusvesiadeiifinanenis
Afadeiiliiaonndosiu (Discordant)

JaNIISUINUIZLTTTY

mu”?%’aﬁiﬁ%miaqﬂﬁmﬂﬂmzmimmi
ﬁmmnﬂ%aﬁﬁiuﬂ’lﬁé’ﬂuuﬂgwé Iﬁqwmmazﬁu‘w%
uiiviisdesuses 28/2564

NANIIANEN
AsAnvIddanTaaasIuI 373
Pl mﬂsﬁﬂwﬁwm 342 918 wuile1geg sening
12-78 U ongade 38.2+15.0 U fUefildsunns
AadodunzSaduniivunliueguinnitegiedl
fodiey Inefrefidfouidusengdud 40 90
Tdssonsdunzifadiuugendn 11.84 win
(Adjusted OR = 11.84 A1 95% Cl (6.08 - 23.06),
0<0.001) Aauflvundeus 0.5-16 \wufuns
ﬂ'wﬂﬁag’mmawumﬁ'amﬁa (Woesulngd 25,
Wasiulng 75) ffn 2.5 wuiwns (1.6,3.4)
Tnorouiignideduindunzidaduuiuualiiuioy
fuunlngninguiiliifuuzifeegefidedfy
Aseguresuateuiolunduitodefuuzss
wnuasuiungulidduusisarinu 2.7 wufiunes
(2.0, 4.0) Wipuiy 2.3 wuRluns (1.6, 3.0) (adjusted
OR = 1.23 (95% CI 1.03-1.48); p = 0.026) lngnou
fifiEnvazguiaiidnvazdmilonialdsuns
advuziSeiesnindeundsed nilveddgmudfu
(adjusted OR = 0.08, 95% CI (0.01-0.78);
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p = 0.03 uay adjusted OR = 0.32, 95% Cl  USunuwad waziesas 2.4 Dualasinsideann
(0.14-0.76); p = 0.009) lufrunsUssifiuauam  vouwaduaznslwdeu qunmaladifnisde
dlasvesdsdsmsndninglinulam widesay  anmuenvaduaznisuudeuldfinasienisiteds
11.8 vosddwnanmundualadidtasitaves  Dunzde (it 1)

A1979% 1 LLam‘ija;ga Risk factors associated with malignancy

Histology Adjusted OR p-value

5ﬂwmxﬁlﬁmen Malignant Benign 95% ClI
(n=103 lesions)  (n=270 lesions)

Lel (102 : 240 patients)

W@ﬂ 102 (30.3%) 235 (69.7%)
Ll - 5(100.0%)
21 @) (102:240 patients) 52.4+12.0 33.5+12.7 1.17 (1.13-1.22) <0.001+
YuInneu (cm.)
<2 34 (22.1%) 120 (77.9%) 1
2.1-5 57 (29.1%) 139 (70.9%) 2.93 (1.46-5.90) 0.003*
>5 12 (52.2%) 11 (47.8%) 17.43 (4.45-68.23) <0.001+
anwaziou
fiouuda (Solid) 80 (29.5%) 191 (70.5%) 1
QQL;TJW (Cysts) 1 (8.3%) 11 (91.7%) 0.08 (0.01-0.78) 0.030*
SNz 22 (24.4%) 68 (75.6%) 0.32(0.14-0.76) 0.009*
AunLsiau
Nipple/Central portion 5(38.5%) 8(61.5%) 0.08 (0.00-1.89) 0.118
Upper inner quadrant (UIQ) 10 (21.7%) 36 (78.3%) 1
Lower inner quadrant (LIQ) 7 (25.9%) 20 (74.1%) 0.63 (0.17-2.31) 0.482
Upper outer quadrant (UOQ) 33 (36.3%) 58 (63.7%) 0.68 (0.26-1.81) 0.441
Lower outer quadrant (LOQ) 16 (55.2%) 13 (44.8%) 6.23 (1.77-21.89) 0.004*
Upper 6 (20.7%) 23 (79.3%) 0.21 (0.05-0.83) 0.026*
Lower 6 (30.0%) 14 (70.0%) 0.83(0.16-4.27) 0.822
Medial 6 (46.2%) 7 (53.8%) 1.87 (0.32-11.01) 0.488
Lateral 6 (26.1%) 17 (73.9%) 1.22 (0.33-4.51) 0.762
Axillary tail - 1 (100.0%) N/A N/A
No record 8(9.9%) 73 (90.1%) 0.12 (0.03-0.46) 0.002*
AN ELaR
Taiwutleymn 82 (25.6%) 238 (74.4%) 1
YninnvesUsunauead 14 (31.8%) 30 (68.2%) 1.84 (0.83-4.07) 0.131
nMadeaninuewad/Judeu 7 (77.8%) 2(22.2%) 6.41 (0.30-138.03) 0.236

*p <0.05 tp <0.001

+Data were presented by number (percentage) or mean + standard deviation or median (percentile 25,
percentile 75)

Odds ratio (OR), Confidence interval (Cl)
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M13199 2 N1551801URE Fine Needle Aspiration Cytology lugUaeiiifieuusnnuduy 373 faegns

Cytologic categories Sample
C2: Benign (n= 274)(73.5%)
Inflammatory breast lesions 17
Fibrocystic change 21
Fibroadenoma 216
Phyllodes tumor 7
Papilloma 2
No record 11
C3: Atypical (n= 5)(1.3%)
C4: Suspicious, favor malignancy (n= 20)(5.4%)
C5: Malignant (n= 74)(19.8%)
Ductal carcinoma 72
No record 2
Total 373

N19518URANINTAS MU TS
Wrdauasdudunalaenisnsiaideseduliely
Fuvdaieaty Tagitansiuieandeudiu
(Core needle biopsy) NMsdARDULAIUL (Excision)
LazaNnSERL A UNEDNT LA (Mastectomy/
Radical mastectomy) Aadusosay 2.1, 75.1 uay

22.8 PUANU (AN519N 3) VRFWNAIUNITIIBIIU
HaNaTIVEINgN C3 nan15itadeduiienuin
& ' o 2 & o °
Junquladlyusismavue Tuvaeiingy ca4 d1uiu
19 Tu 20 degreiinaduiloduuziseass Mwvde
1 segreinissisaunadunaululduzisy Ao
fibroadenoma

A51971 3 Histopathological diagnoses in 373 breast lesions based on cytologic categories

Cytology
Histology
c2 C3 ca Cc5 Total
Benign (n= 268)(71.9%)
Inflammatory / infectious 6 6
Fibrocystic disease 15 15
Fibroadenoma 177 1 1 179
Benign phyllodes tumor 26 1 27
Hamartoma of breast 4 il
Adenosis 7 1 8
Intraductal papilloma 4 4
Duct ectasia 1 1
Gynecomastia a a4
Radial scar 1 1 2
Fibroadenoma with fibrocystic change 10 1 11
Fibroadenoma with sclerosing adenosis 3 3
Benign phyllodes tumor with fibrocystic change 1 1
Myositis ossificans 1 1
Pseudoangiomatous stromal hyperplasia 1 1
Tubular adenoma 1 1
Atypical lesion (or borderline lesion) (n= 2)(0.5%)
Atypical ductal hyperplasia 2 2
Malignant (n= 103)(27.6%)
Ductal carcinoma in situ 1 2 2 5
Invasive ductal carcinoma and Variant 12 61 82
Invasive lobular carcinoma 3 1 4
Invasive ductal carcinoma with DCIS 2 10 12
Total 274 5 20 74 373
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Finmsindmu 11 fhegreitlinnsidedeld
f5ai1y (discordant) Imesneaunaniawadinelll
Hunzss wigoildnidussdadofoutunatule
foilunaauais (false negative) 10 #I9E19 Uag
518&11434@3&?7&13135&Lwiﬂqﬁ]ﬁdﬂﬂﬂimL%ﬂl,ﬁal,ﬁem
funatuile fedunavinans (false positive) 1
fB819 NaN13ANYINIINTIITITUNDUUS IR
uillae FNAC dlowflouiunatude annsafuam
AMERRLATInTeT 4 Sieseilaainaauas
(false negative) Amidudeay 2.7 AwauInais
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(false positive) $asay 0.3 waziileldsunsiteds
FNAC laiifusiziSa (benign) §nsnissiasesdifiag
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15197 4 Table of comparison of FNAC diagnosis with histology (Gold standard)
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Diagnosis test based on benign (include C2-C3) VS malignancy (include C4-C5)

Statistic Value
Accuracy 97.1%
Sensitivity 90.3%
Specificity 99.6%
Positive predictive value (PPV) 98.9%
Negative predictive value (NPV) 96.4%
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miwﬁ 5 Risk factors associated with discordant
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(n=11 lesions)  (n=362 lesions) 95% ClI
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49
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*0<0.05
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