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Abstract

Objective: To determine the positive predictive value
(PPV) of breast cancer diagnosis using mammaography
combined with breast ultrasound in BI-RADS 4 and
BI-RADS 5 groups at Uthaithani Hospital, and to study
the imaging features associated with breast cancer.
Method: This retrospective study included women
who underwent mammography and breast ultrasound
at Uthaithani Hospital from April 1 to November 30,
2025. Patients categorized as BI-RADS 4 and BI-RADS 5
with available pathological diagnoses were enrolled.
Result: Of the 554 women who underwent mammog-
raphy and breast ultrasound during the study period,
90 patients categorized as BI-RADS 4 and BI-RADS 5
with pathological results were included. This group
consisted of 29 patients (32.2%) classified as BI-RADS 5
and 61 patients (67.8%) classified as BI-RADS 4. A total
of 50 patients were diagnosed with breast cancer (55.6%).
The positive predictive value (PPV) for BI-RADS 4 was
36.1%, while BI-RADS 5 showed a higher PPV of 96.6%.
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The overall PPV for both groups combined was 55.6%.
Conclusion: Mammography combined with breast
ultrasound is an effective diagnostic approach for
BI-RADS 4 and BI-RADS 5 lesions at Uthaithani hospital,
providing reliable predictive values for breast cancer
detection.
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Soway 5.6 Wag Fibrotic breast change 313U 3 AU A
Joway 3.3 wag Fibrotic breast change with apocrine
metaplasia 91U 3 AU Andusesay 3.3 AuaIAU
(57991 2)
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A19199 2 NARTIANINYITINGITLUNAN BI-RADS category

Pathologic diagnosis

Benign
Fibroadenoma
Benign phyllode tumor
Intraductal papilloma
Papillary lesion
Fibrotic breast change
Fibrotic breast change with apocrine metaplasia
Fibroadipose tissue stroma
Biphasic epithelial and stromal proliferative lesion
Sclerosing adenosis
Necrotic debris tissue
Malignancy
Invasive ductal carcinoma
Invasive carcinoma of no special type
Mucinous carcinoma
Papillary carcinoma
Invasive carcinoma with lobular carcinoma feather
Ductal carcinoma in situ

U

BI-RADS category 37U
aA 4B 4c 5
MUY U MU MUY Y
($oway) (Gowvay)  (Gowaz)  (Seway) (Sovagy)
22(24.4) 11(12.2) 6(6.7) 1(1.1) 40(44.4)
13(14.4) 3(3.3) 6(6.7) 0 22(24.4)
4(4.4) 1(1.1) 0 0 5(5.6)
0 2(2.2) 0 0 2(2.2)
0 1(1.1) 0 0 1(1.1)
3(3.3) 0 0 0 3(3.3)
1(1.1) 1°(1.1) 0 1(1.1) 3(3.3)
0 1(1.1) 0 0 1(1.1)
1(1.1) 0 0 0 1(1.1)
0 1(1.1) 0 0 1(1.1)
0 1(1.1) 0 0 1(1.1)
4(4.4) 6(6.7) 12(13.3)  28(31.1) 50(55.6)
1(1.1) 2(2.2) 3(3.3) 16(17.8) 22(24.4)
2(2.2) 3(3.3) 4(4.4) 11(12.2) 20(22.2)
0 0 2(2.2) 0 2(2.2)
1(1.1) 0 0 0 1(1.1)
0 0 1(1.1) 0 1(1.1)
0 1(1.1) 2(2.2) 1(1.1) 4(4.4)
90(100.0)

Anensaiuan (Positive predictive value) @4
NM15A52uuN NN NI NNV aNS1912A LA UL
AmgInsaluan (Positive predictive value) U949
N15957UUNLULNTUIINAUT AR ILIALA UL HATINVDS
fangu BI-RADS 4 uay BI-RADS 5 winfuiesay 55.6

wendungu BI-RADS 5 winiu¥auay 96.6 uaz BI-RADS
4 wihifuSesay 36.1 Inslunsaluendaeidu BI-RADS 4A
winiuSesag 15.4 BI-RADS 4B vinfusesay 35.3 uag
BI-RADS 4C wirfiu§asay 66.7 (15197 3)

A15199 3 AmeInsaluan (Positive predictive value) 909NN lULATUTINAUSARS 1910

BI-RADS category NARNSIININGITING EieH AMNEINTAINAUIN 95%C|

WuneSe (u) laPuuzise (au)

4 22
aA a4
4B 6
4c 12
5 28
PIPEY 50

39 61 36.1 24.0-48.1
22 26 15.4 1.5-29.2
11 17 353 14.2-61.7
6 18 66.7 41.0-86.7
1 29 96.6 82.4-99.9
40 90 55.6 45.3-65.8
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ANMUFUNUSTENI198n Bz 50815AINN1TATID
L TULASUSINAUTANTIBIIANUNAATIANIINYEINGN
AINNITANYIANWUEVRININUNNINLATU LAY
Sam3readsua (Imaging features) fiduiusiunindu
TsANZSuAmUNNUIY auavesseslsalinnudusiusiu

mMsilulspuziSadul nanfe YuInvessaslsANuInnI

PPV of BI-RADS 4 and 5 mammography

2 wudwes Memadulsauzdasuunnniiseslsai
YunldlAu 2 luRlues 2.86 WinegniltdAynsais
(OR=2.86, 95%(C|=1.18-7.0) LaYNUINSeelsA Mass with
microcalcification flenaidulsaugiSaduuunnnin
se8lsA Mass without calcification 5.57 11 88198y

@

dfynn9adf (OR=5.57, 95%CI=2.05-15.14) (1157471 4)

AN57197 4 ANANUALNUTTENINENEULTBE1TAINNITATIVLULTLBNTUSIUAUTAAS1D1INA UL AURNANTIIN NN TINGN

Imaging findings NARTIININYITINGN x%? pvalue OR 95%C|
WunziSe au Govay) Lihduuese au Govaz)
YUINYBITeElsA
<2 WURLUAT 24 28
>2 WHURLUAS 27 11 5.54 0.02 2.86 1.18-7.0
Imaging features
Mass without calcification 20 26
Mass with microcalcification 30 7 14.28 <0.01 557 2.05-15.14
a 3 A v oA v a '
2391384 50815ANLATULNUIN e 2 AU wwammmﬂumqu

MnuanmsAnuinu lugsszernaidous Tuil 1
ey §3 30 ngAdniou wa. 2568 ffUaefidingy
NIATIUAUNMBULNTILNTUTINAUNINTIVTART110
flsswenunagvistll waznansiadneglungu BI-RADS 4
uaw B-RADS 5 Saufuldsunsmsatuidomene 3inen
fis1uausianun 90 au Tasutadungs B-RADS 4 117y
61 au Seway 67.8 BI-RADS 5 41u7u 29 AU Fauay 32.2
Tneamunidengiaue 32 U 89 91 ¥ o1y
56.98 U dhulnglungueny 50-59 U 9y 36 au Sowaz
40.0 Ingomsthiinuinnanfeenisadmuiouilsiu
§19U 79 A Sevay 87.8 Feaonndnstunisinudug

Tudsewmalnenenuun >

=

anwauzseslsAlungy BI-RADS 4 uag BI-RADS 5 4
wunMsrsmslunsusmiusanimdinniian fe
Mass without calcification 91w 46 AY @y 51.1
5998911AD Mass with microcalcification 37U 37 AY
Yoway 1.1 aenndadfunisAnuiiiniuan' andiuau
ftengy B-RADS 4 waw BI-RADS 5 siamun 90 Ay 1y
sevlsafiiuuzifediuau 50 au Yeway 55.6 lnonansa
mang13imeriifunzifanuanngnafe Invasive Ductal
Carcinoma 9143 22 AW 5088z 24.4 UATHARTIAN
we3Anglunguiiliiduuzifenuidu Fibroadenoma
wniign 1uau 22 au fesay 24.4 Feaeandeaiuns

15,16

AnwnE UL AINNITNUNIUNBATIINNNGITINE

BI-RADS 5 uavralnnznsiaduiionsausnidiu Benien us
NN AR LN A UL IR BUNURNANE1T VY
Uu Malignancy wansliliiuin auusiug1vein1snga
wunluwnsusufusansrenaddug 1uedesiled
UsglgvdlunmsvhuiglenanisiduuziSadudlaeded

dloflansanamensaiuinveanisnsanudluwnsy
Saudani1wanwnusllungs BI-RADS 4 Uag BI-RADS 5
TumsAnwinudn Awensaiuanlunisitedslseusde
whuusauiangs BFRADS 4 uaw BI-RADS 5 ldishriuderay
55.6 G9a0nAd 09l UnaNeNISANEITHIUING 95 1897uAN
wensafuINTINTRI 2 nauliviidy 45.1 48.75 uay
591711 |fTiasgsiuendiaznan wurwensaluanly
n&sl BI-RADS 4 fiesauag 36.1 uag BFRADS 5 WhifuTeeas
96.6 FeapnndasiunatensineTiHIuIguiy naFe
fimssenuameinsaluintungy BI-RADS 4 Tiwindy
27.6 37.8 uar 27.3 lungu BI-RADS 5 winfiuawag 96.0
100 uaz 90271 Snsimuiwan1sAnwAmEINTalUIN
TunuideillndiAssudoyadiedens B-RADS assess-
ment g American college of radiology ¥ 2013° findm
fdlemanisidunzisainuulungu B-RADS 4 Aaunnni
Jowaz 2 wiloeninsewar 95 dallundy BI-RADS 5 lona
msfunzidadundesundosay 95 Fuly

INNIANY AN BT UDINNLULLILNTULALOART IR

v ¢

v . Ao ) < I
WUl (Imaging Features) Nduwusnunisidulsaugiss
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Whuunudn seglsafidawnnunnnin 2 wuiwes Slona
Julsmuzdasnuumnnniseslsaiivualidiiu 2 wuiaes
2.86 Wi Fawadenadasiun1sanufiniun’e eradu
mseithenguiidiseslsnuualvgansnsandmuioulédn
Jadunguittnunfumnsaussiluwnsuhuiusandmmd
AU IZED1IN5TALAU LagnuI1TeulsA Mass with
microcalcification AlanaidulsaugiSadiuuuinnia
so6lsA Mass without calcification 5.57 Wi Ssaenadas
ffuteyad 9894 BI-RADS assessment”

GELY

N1 TIkLLlukNTUTINAUSaR 19 1IALA NN Y
BI-RADS 4 wag BI-RADS 5 lulsanenuiagiivsiil fim
we1nsaluintunisitadelsanzisudunlngiAsedu
nsAnwdun uazlndifssiudoyasnsdaues BI-RADS
assessment saziioufiaussanianuazauwdugily
As3dadelsANzSuA1uY F9@1U15018INANTITASID
wnnluunsunfusansmnnunldlunsidadelsauzise
WnuNsmdanglunsUusEuNwRUM IS N LaTAnA

v < v a v
durglsrugiSaiuuBneig

Jaiauauu
tarauauuznsiiendadaly

1. msfnulunguussnsiiouslnainntu aste
diuauusiugiveansfinyunniu

2. mafnwilunguaugfienaldsumaaeduidoishu
W Nqu BI-RADS 3 Husglewilunisussiliuainuuaiugn
TunsuUananisnsiauuslaunsusIuiudansmney
Wiy Wesndunguiienadinaauaddls
Fadnauazalassnvaeuidy

miAdeilifunaifudeyalunduuszainsauinidn
iesandnnugtisiitmsaduudsussluunsugom

[

uSaniranailsmeuagiesiidilsiuulios
AnAnssUUTZNA
Y9v8URMYEIUIIN15I5IN1UAgTEsTTL9H
nsaduaywiueAnnisndued i veunusdunng
Tsangunagiisinnauiitislunisnsianasdufinua
nIeTakluwnsITIiuSan e dwnuLeEsATUTIY
LATUYDUBUAMAMENTIUNITITETTTUNITITe TUNY WY
Tssmeunagiissddmiuduusirlumsiidelundsd

Region 3 Medical and Public Health Journal 2026;23(2):xxx-xx

Piyamas Jullamusik

LONA1991989

1. World Health Organization. Breast Cancer [Internet].
2022 [cited 2025 October 1]. Available from: https.//
www.who.int/news-room/fact-sheets/detail/
breast-cancer.

2. World Health Organization. Global cancer observa-
tory [Internet]. 2022 [cited 2025 October 1]. Available
from: https://gco.iarc.who.int/media/globocan/fact-
sheets/populations/764-Thailand-fact-sheet.pdf.

3. American Cancer Society. Breast cancer signs and
symptoms [Internet]. 2024-2025 [cited 2025 October
1]. Available from: https://www.cancer.org/cancer/
types/breast-cancer/screening-tests-and-early-
detection/breast-cancer-signs-and-symptoms.

4. American Cancer Society. Breast cancer facts and
figures [Internet]. 2024-2025 [cited 2025 October 1].
Available from: https://www.cancer.org/content/
dam/cancer-org/research/cancer-facts-and-statis-
tics/breast-cancer-facts-and-figures/2024/breast-
cancer-facts-and-figures-2024.pdf

5. avdl Liuseiasy, v ued Shedan, nwan Fewsn,
YUY VRLNUTH, A3 UNWIA. BATINITTONTINLALY
Uadenennsallsavesithenzisuduululsimeua
UNSAUSITE . TUH Journal online. 2023;8(2):18-30.

6. Duffy SW, Tabar L, Yen AM, Dean PB, Smith RA,
Jonsson H, et al. Beneficial effect of consecutive
screening mammography examinations on mortality
from breast cancer: A prospective study. Radiology
2021; 299(3): 541-47. Doi:10.1148/radiol.2021203935.

7. fivendedasunndwiiusesmelng. wumvnan1sinm
wenuagUaesdaenssu Tsa : Aoufliiua (Breast
mass) [Bumesiinl. 2565 ifadle 1 ganau 2568].
WNA9lARIn https://www.rcst.or.th/th/clinical-prac-
tice-guidelines/breast mass

8. Guraya SY. Breast cancer screening: Implications and
clinical perspectives. Journal of Taibah university
medical sciences. 2008;3(2):67-82. Doi:10.1016/
$1658-3612(08)70056-8.

9. American College of Radiology. Breast imaging
reporting and data system, breast imaging atlas.
5th edition. Reston, Virginia: American College of
Radiology; 2013.



Piyamas Jullamusik

10.

11.

12.

13.

14.

XXX

Mohapatra SK, Mishra A, Sahoo TK, Nayak RB, Das
PK, Nayak B. The positive predictive values of the
breast imaging reporting and data system (BI-RADS)
4 lesions and its mammographic morphological
features. Indian journal of surgical oncology.
2021;12(1):182-89. D0i:10.1007/513193-020-01274-5.
FNun Fmizng. UsyandnauesnssenuNansia
uzSaimunmeusslluunsy BIRADS 4 way 5 1ssneuna
W, MTAITIVINITUNNS WA 11, 2564;35(1).
SN uETI. Uszdyduaresnisniauuluunsy
BI-RADS 4B uag 4C lunmsiiladuugSainua lssmenuna
glaos. elassnvans. 2566;25(1).

Cochran WG. Sampling Techniques. 3rd ed. New
York: John Wiley & Sons; 1977.

A3ns @enew. anugnseddumAdadbuzdasug
seAdvauusTuunsudmiusaniieadaiuiadly

15.

16.

PPV of BI-RADS 4 and 5 mammography

FUheiléFun1sideds BIRADS 4 uag 5 Tulsmeuna
FIUYT. IANTUNNELR 4-5. 2564;40(2):201-10.
ANITIEL TN, AMNEINTAUINKANIATITLLTIUNTL
WAZEAN3191IALAIUNNGN BI-RADS 4 Ua 5 uax
PmdLTUSTURaNeNTInen. NIanTITomanemans
U INFENLIVIAUTUINYIUT FIMTAUUNYS.
2566;17(3).

AT darUszaail. Uszdninareiniingia
wuuluunsuuazdansieadluguasfindgiwufoud
whuslulsamwerunansed. Nsansnsuinermaning
WIWE. 2567;66(4):420-29.

17. Autchara Suttawas. Positive predictive value and

biopsy rate of breast cancer in BI-RADS category
4 and 5 breast lesions. Region 4-5 Medical journal.
2018;38(2):174-82.

Region 3 Medical and Public Health Journal 2026;23(2):xxx-xx



