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Abstract

Breast cancer is the most common malignant tumor in Macao that has seriously threatened women’ s health
in the last decade. There are abundant medical evidences that breast cancer screening can increase the
early diagnosis rate of breast cancer and reduce the mortality rate. Nowadays, evidences have supported
that there are positive impact on both standard breast carcinoma screening mode in Western countries and
breast carcinoma screening programs in China. Artificial intelligence, as accessibility tools, can improve the
accuracy, efficiency and shortage of human power in screening. In Macao, there are lots of barriers, which
are local epidemiology, resource and demographic characteristic, in the development of breast carcinoma
screening. On the base of the current screening mode, we suggest that the high risk women are detected by
risk assessment initially then followed by imaging investigation. Finally, the suitable screening mode for
Macao women is established step by step through data collection and feedback. Combination with artificial

intelligence may act as a spur to greater efficiency.

Key words: Breast Carcinoma; screening; Artificial Intelligence; Macao

Fl1EH 1M Volume 11 Numero 1 Volume 11 Number 1 49



PP A A O SR PR

A FLARE B A 2 KRR R E
(1] MEREHED > F2HERROKER T
TR G A FL AR A A ST o I B R S AR R
FAREARFE T2 o 21 4F Fh (B 7 B i 2 18 L R 08 i &5
Ok RS RBERE (2] WHESR —Lh
B ) FLAR I B e e B % 0 B RE H AP AR E
W B FRAHB TAF ~ IR SRR - BT AV B E I X
BCA o FERPY o FLARME 2L T AR B RE T R 5y
I EE RS — R = BEEHAKE
PEfT A o B4 Lo P ERR LM X s
(Mammography, MAM) 2% F 2 & FB - H
Bl E AR E B A (BUS) MIMH % - BEfE
AN RS AR Y 2 #1082 1B 7 MAM[2] < 3 B BUS
A MRS A T R A
BUS [t MAM f & B 75 i ~ 224 [3] o BEERMY
#H o NTHAE (Artificial Intelligence, AI) ELE
R - R R FLARE B & BRIE & 22 B MERE MR RO
RME > JRAMRANF AR EFME - AR CEEE
A TR P IR A S SABERR K&
1B Py 3= 3 P i A B 0 PR TR P LA A R
AIRTATREK o

1. {8 50 2L A i 25 05 TR A
P 7 L AR s 5 2 i 1 — R R B 0 B
BN B R AR AT IRR AR R 8

JRREE AN 3 [E] 3% o (5 R 2 T il (R o /D O A 5 1 A
TR BITAE %0 2% AT A Pk BR 451 SO N BE o = BURKE
AT RECR B /D B BRBE PR A SR - T RE 3 B F A ] RE
B o 1A E R AR S —EE A R AL
P e B A5 77 2 0E ok 1 L I BB T N AE T 0 IR
DR o RG> FLARE B A 77 128 e 54 15 15 5
1T~ R EIEE KRR o B AT R E R
W S 7 A LG B R FLARAR A ~ MAM ~ BUS Al
FLAR WG LR B (MRD) &5 IE(E B BUE ~
BB ERE AR o

MAM 2 H Al Bt 35 B % 7L AR i S B & 7y
% MAM A] BARERR AL AR SR A% - H 6 & BUK
JE#Y 85.0% » {H ¥ @ BUZLAR Y SR N 2 e &
HRURKE 2 47.8% ~ 64.4%[2] © FEMIBFFE R
BUS REB X MAM HIA SRR FLAR I FLAVE R &
HARBEMEREE A 89.6%[4] 0 HEANFERK ; B
Ah > BUS # AT 8 1 FLAR S LR 2y 91.4% &
MAM # HH EE#R (69.5%) & [2] » i e &2 B9 K &6
77 2L R AL o S s 44 © MAM B{ BUS £
FLIRE T & L&A B ARE—MET & o BRR
FLARAR B BURE AR - ZEBINERER A ; IR
MRI SR 8 5 532 (8 R5 1 2%% v J JE FH A BR Al o
RIEF AT [5] 0 R 1 884 T SRR E ST
e B A 7 A BLA R BR 0 I AR AN SR 2 TR L
HeE I FLARE R B © MAM #TRERRRIE TR o

1 SRS FLRE B AT IR B SR

7% B
o g ROTLBRAESEL R KI5
RIS o v %55
- e TIBBIAIIFE 5 EM > T RRARPL R 5E O SR o e (R 1 Y 20 25 2 3 3 -
FLAR B Fetm i et RES
PR 40-49 BRAIFET R AR
VAM BEAEE 50-74 BRIBET 26 ( (7] L2020 70 08 L W St 7 R 1) LB )
B 785 B PL AR PO 208 P 30 T s 5 e T 8 0 B 2 0 75
T FLIR S T BB SR A A I R AR 3% (50-69 7% )
BUS T FLRRBE FE TR ‘ N
(VE BB g TR RAE i A & P BURE R LR R
W@ﬁMﬁMWﬁ<%%ﬂ%ﬁ%@M$ KR
BIFE) etz %5

50 W S 22 A

Revista Médica de Macau Macao Medical Journal



Exploring the future of breast cancer screening in Macao

2. Bk 35 2L e A BLIR

TR ST 4GS T A AR BRI FRAR I 2 A AL AR
fili 45 T o PR AT A ] 5 KRR M A2 v il A Y
R g AR a0 3R 2 FIHE T 2014 F 2020 4F A
WA S (WHO) e 3 BB 35 R 52 3% 41 1
¥4 o B 4 M ) LR i A R R R o TERZ R
ISR 0 BRI 40-74 BRIV VEHESTE A
MAM - T AEBUR & A B 50-69 5%
V72t B R R AR B A © fEAM ARFam P P9
B MAM 1E & fi & F 27530 0 FRERERE AL E
B E > FLAR MR 8 S BT 37 4 o

S R ) L A i 5 B4R 1988 4F 0 HH BEE
1B 5% 8% 998 IR %5 Y 2 A 2 8 o [ PR LA o IR 2
W B B A A o ) P B 5 1 AR R SRR R e

ARBSHIREAY / 73 [l > SR & R I
ETIIVER A -ZAREM I ENEER
HPBFENE L U A HERR AR A
PR B 1S A &5k > BETR ARSI ATE AN & i
LT E ] o FLARRE B 0 3 AP = B & 1) 2t
FHEBUR AT EBE IR 20% RIFLARESE TR [
IFRB A “axwt EIAT AR TR E (IR 0 lf AR
137 [6] o 155 B Y 7L AR B & AR5 = S R &
CREBRIR MG > B “BRIEE" PERTA A
ERE E B R OR R 0 S RS ST K i LR A R
HAwHESH "EARBRREN" > Hhas
%5 40 DU EBRLCMESRBE MAM [7] « BRRIEIR A
A H 1 E B AR AR O ELN > RIA R FR 555 i
OB HR AR E B o

F¢2 2014 3] 2020 4ER WHO Fe 3 BB 5 34 B Y3 Jmbs Lot U i 25 dtalfam

B /Ml B AH A% R IR RS AR R Jiik G e
SR WHO, 2014 [8] 10-49570-74 MAM AR
’ 50-69 24
BOR BB A% [9]
) 40-49 HER B F PR 24
EH USPSTF, 2016
50-74 MAM 24
nEXR CTFPHC, 2018 50-74 MAM 2-3 4F
il NHS, 2018 50-70 MAM 34E
PRI RACGP, 2018 50-74 MAM 24
B2 A (9]
40-49 FEMBEAETR
ACP, 2019 24
50-74 MAM
NCCN, 2019 >40 MAM HE
% 45-54 S%is
ACS, 2015 MAM
>55 1-2 4F
40-49 T E IR
ACOG, 2017 1-2 4
50-75 MAM
45-49 2-3 %
ECIBC, 2020 [10] MAM -
Bl 50-74 A
40-49 ; 70-74 I
ESMO, 2019 [11] MAM
50-69 1-2 4
P11 EH 1MW Volume 11 Numero 1 Volume 11  Number 1 51



R FTFL  BER t

3. W FL A fin A BUTR

FLAR R 2 P B A B v B O SRR 0 F R
UNIRE-S S GNER R 15 BN SR (A ]
AL o BLERFEBRZRAHLL » A BRI P AR i 25 A0 e
AT DU & PE i & 2 & o RIBIRATRZ S
o LM LR B S Rl Ay 45 BR A 0 R
W5 A0 5 10-20 4F 0 Ho A B 403 i 24 S Y
FLAR (%9 49.2%) ; AU BUS fi 25 HY SR E R0
HEHE I MAM £ > 1fi B BUS 1E R BB A S i
()RR A R 25 > $% FH MAM fifi 25 %3 B3 1 f51) L B 88
FEANAEERHER 6 % [2]

H Al B E B R 2 B 5 AR 0 1 2L A s
BHIHH 0 “WiEERZ RIRER ~ 2R
MWiF4e “FimEE” HEE o “WMlEERD
RIEE” 72012 FREEHN 6 FHIM - #HERH
& 40-69 FEATHE AN > {8 G & #EITA
HNYL L > Rstwli G E NB 301 B
Bl > Hrr16.4 B ARFHIT BUS Fl1 MAM ; 4%
fifi & H BI-RADS 3 % 28715 5l (17.46%) K BI-
RADS 4-5 £ 4139 il (2.52%) [12]° B4k &H
FH R 22 L ) B AR A AR R R o R R
FRIRE R I M EEZ BRI T (PR
A EIEm) (2022 4EHR) [2] ° iR
— % JEL B N FEDE 40 BR AR B AF #E1T DL BUS 21 &
FRIFLAVER A - HERATLIEE MAM » Mgk
1 A B2 T A5 A AR MR T A e PP 5 i 5 R
Bt 70 B R EREITRE S A o
4. LRI i 7 PR BT A i By A TE i 1) HEE

20 A B35 B R T B N TE [ A 7L s )
W& CLBHEAFIE AT RIS A TIEEE ~ 125
2 BRI ST 53 B SRR B (28 i 25 AL o HAT -
R 2 ST FLARIE G 85 09 AT E.15 2183 B2 Al AH B R
AIFFA] - 3l DB B R R ER IR © URFIER T ALAE
FLARE B & R I
4.1 SRS 2 B R PR R

IRFEVRE 2 E ~ SRR F IR B B
SHG AL AR RBBETIREEAERA

B > Bl 5 BRI L AR AE Y  FLAR
HF R SR 0 85 A e 3 e P e T AH 4% > RE B
BAEMR - EEMMMHZE ; OKF AlFHZE
F T TR RNE AR S HY K HE o {51 400 £ R A L AT
(Transpara) LA 78 AH AT DUES B 70 AL B2 A= i Al
JEEE e fig DL AR R R A RS [13] 0 [FIREELR T @
30 H B R AR AT o £EBE Rk A AT FLAR I B
AEm ( “Mia” ) TEARMEE S AR R SURME
FIRE FE 53 51 2 90% 1 89%[14] » J& U5 [ & L J&
RER R B AT AT AR B 5 o TS B —
B S BNAR IS (cmAssist) AEMEREHE ] BE
) B B AT BAL TR0 08 7E B 4 A
S5 By A R B ) LS P 0 emAssist BE FEBE AR AT AT
BT 69%[15] o [FIKF - AT BEHRF R FG MERR A&
A A R EK T 10%-20% © X B2 Al FRAE
12 =2 B BERE AN o 8 R R RGP A AR A R
% °
4.2 JRISE A TR fa s

TEERE TR > AL AT DUE B R 2 B2 w5 A1)
e JEL 9 1911 58 48 TR S Ak B A AR A v [ 1 ik A 7 A
B o EREMIE S AN ERSGMIEE A -
H—RnA R G HEREENSG 0 AL KRS
ZBEVERIRGYE - U R A g A RN
17T B 1 PR 52450 e 1 T 65 B B0 3 o A o DU B
= 3 BUER AL Rl A BB R KRR A AT RER2
MR o (T iR/ B AR B B i o I B Bhh = KR
HITCR BHEE A o BIANAER P4 Y AT FTDATE S )
Al I S (LU KE BRI S 15 0 HOE Yk R A
95%[16] o 7RA FLARE EE 70 M7 2 48 v i ) B8 A= BT A
7L P A 8 PR T R Rkt o TR~ SSAL D
GERELER > [FIBFHEME BI-RADS 7308 ~ BN EZ 4
SRR 0 BEIAE GRS SO o
4.3 Bfii A 45 R LR R £

£ MAM H > AT FI| FH 50 4H 22 BB 42 BUAS BE B¢
NIRE FH R R EUE G MR 2 LA A B H At
BRI R AR o R A A BT TR TH 12 K6 B
g; °

52 LI B 2 A

Revista Médica de Macau Macao Medical Journal



Exploring the future of breast cancer screening in Macao

5. WP 2L R0 i o A0 B S PR

MR PEEAE B SL | (2009 5 2020 4F)
L LR (19 33958 Fe AE U 36— H o 98 & R E
B R BWABAIEEAE 136 il (2009 1)
£ 279 il (2020 4F) 5 H DL 50-69 5% 4 #e B
EE 1 B R 0 2020 £E %5 59.5% o H Al AT 1) FL AR
A G MRS LR &R 382
BREMEITR A o IS K EE2BRE
H o FLAREE 2 AT DU B A5 B A R
B BRI BB G B H 1% 0 12 & LR Y
BB (R RMAEGFE o £ R BRI B A
FLARE BB A 21 - & A B 2 RS e R A R R Y
TG REANER TEAE T > A8 AT DA/ F8 35 A 98 o AR
RBR - Bl DB E SCE BRI AT REME o 78
53 PR 8 % 7 B LU B 2 ) 2l R KA HL AT R Y R
Uit o PR > FAM L RZ A R E o LA A0 IR
A TREG o — LT AR HY U G4 AT Ak A9 (R R 1 4
o B EDELUROL IR A s o SR 0 i
RN B 2 75 BRI B A DU A S B BT B
AT DR KRR 5 ot /> i e B Ui 1) 2 2% 0 DU (R i
AR B RTR H T RER AN R 2 o 484
ALAEE R R ER AN ERRE - M E
A B A LA A L LL B S R B R A (17] 0 45 S
TR AR 3% R AR A RERY B A5 2 AT AR A AR
UEE

H Al 2y 1k > A28 R B e DURE R 2 BRI 42
PEFLRE G A 5 SR SRR R KB - & DIBUR
1 72 - B BUR A R BECE TR LIRS - BEARSI A AT £2
fif el BNB R Ui & B AN B IR  BREEEE
HURE » W6 & &0 ERE R BREBIRRES
HOR A2 AATATHY - {HR] S 81T A BRI -
AR RIAMHEAT RS R BURFEATIRF © JEsRA{A] -
eI i ) ISR 6 Z B ot B A A S A
A RANME 5 MRFIRE — L5 i
i L Y i A AT 2 4 S R K B
i 7 S o S RE A B B 118 ARt 22 M L R B A
A R AT SR AT R S B S — R S B 4
PRZERIE 2 PR R I B IR 2 A B2 o

BLECE R R BN - P TE LA
H 3% e R 8 REA FEALBE IR A AR RS - 55—
i = A BUR o B RMR A B AH 4% 33 68 1 i A TS
By (HER = KFUE S S B B FEREAY - (0 6 &
ZHAME B2 ANNERBE RS
HRZRERRMBEEEZEGENER  BE
2023 6 A > AMRA 34 SR L (18] A 80
LIRS [19] BB AN R B E A RN
AR SR ET , 5= ®mfIHEZS
TCAE N CTHERS - SRR E G 25N > HREE T EC
TRIMEH - ®E T NRHEBEFENL » HEE
EEiE TH SIS EE -
FER P B AP ARAS A a5

A RBIRRIE - v 2 BB ANKE 0 oD
GBI XBRE NBETHDEE - REEEEE
NBEAEAT BUS M1/ 50 MAM ;5 &5 5 A HlL 3 17 93 22
155 T e AE K 08 B 8 s B R A8 B 0 R DL 50-54
i (5F) fEAEitHEEHRNFERE  HIREE
BRI 22T R o S b 78 2L AR i o B T 100 R
& b BSIRA— RS ¥ A A N\ FE I FLAR
I S B AT 2 AR AG 0 BB KR # R B R e
NBEENZY  fEHE ) A AP A EERREATR ©
M B Gail 1 IBIS/Tyrer-Cuzick %4 2% H 7 & FH 1Y
TH > AT ER B Kl s 70
JeE BRI AUC 43 Al 2 0.665 11 0.786[20] ° Z5HAY
BB o Rt FoAM AT 7E 48 S Y ) B
W RS SRPIRE RS I 0 B E SR L
P B LA SR P AT A o

B. AN EE KN R E © $1¥E — R
Al 2 —EAMNZEE D, e AIEANT
BRI Z N HIE R & BRI ASER o 5550 > 813
P A [ N P 7L Pt 4L Ak R e g 5 B ) e e 2 3
AT HRI AT SR BICHR T e 4 28 7 TR 3 T
P B L AR B 5 AT © 22 BRHY AT AJ LLBE 56 #E R
b 5 L R R A5 M 8 B P AR O SR E 0 BRI A
BN O R RE AN » 2% 36 2 B P AE g8 i R 8 7 AR
FE R IR o

Fl1EH 1M Volume 11  Numero 1

Volume 11 Number 1 53



TR L RoAs i 2 4B PR R

C]

AR R o MR HATIR A 750 1 &
% S BB A AR 2 75 TR AE TR P 2 M FLAR
FEEATREM A & o B2 M UEH & IR
YRR b o B S DU A L A e JeRL B i A TR
50-54 BRAGAME (LN BT R E > 5Pl
H A E R AR A S & 1-2 /9 BUS fl / 5
MAM ; 7838 BAR A BB > B LA
il A o RN INATZ P AL 2588 0 D& FLAR
FE T AR ~ DR A B A TRREE > B
1 A B R IR o

7. 2% 3Rk

[1] Sung, Hyuna, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers

6. &

in 185 countries. CA: a cancer journal
for clinicians, 2021, 71.3: 209-249. doi.
org/10.3322/caac.21660.

2] TRRREE, 98, BR, 223K, M, A,
. & JEERE. (2022). H B L0 LR i A
f5F (2022 ERR). HEAFFEALEE BT, doi:
10.19450/j.cnki.jcrh.2022.02.003.

[3] Huang, Yu-Len, Dar-Ren Chen, and Ya-Kuang
Liu. “Breast cancer diagnosis using image
retrieval for different ultrasonic systems.”
2004 International Conference on Image
Processing, 2004. ICIP’ 04.. Vol. 5. IEEE,
2004.

[4] Lehman, Constance D., et al. National
performance benchmarks for modern
screening digital mammography: update
from the Breast Cancer Surveillance
Consortium. Radiology, 2017, 283.1: 49-58.
doi.org/10.1148/radiol.2016161174.

[5] Lauby-secretan, Beatrice, et al. Breast-
cancer screening—viewpoint of the TARC
Working Group. New England journal of
medicine, 2015, 372.24: 2353-2358. doi:
10.1056/NEJMsr1504363.

[6] Marmot, Michael G., et al. The benefits
and harms of breast cancer screening:
an independent review. British journal
of cancer, 2013, 108.11: 2205-2240. doi.
org/10.1038/bjc.2013.177.

(71

(8]

(91

[10]

[11]

[12]

[13]

[14]

[15]

Women’ s Health Policy, Coverage of Breast
Cancer Screening and Prevention Services.
Accessed at https://www.kff.org/womens-
health-policy/fact-sheet/coverage-of-breast-
cancer-screening-and-prevention-services/,
on 23rd June 2023.

World health Organization. WHO position
paper on mammography screening. Accessed
https://www.who.int/publications/i/item/
who-position-paper-on-mammography-
screening, on 23rd June 2023.

Screening for breast cancer: Strategies and
recommendations; Uptodate. Assessed
at https://www.uptodate.com/contents/
screening-for-breast-cancer-strategies-
and recommendations?search=breast%20
cancer%?20screening&source=search
result&selectedTitle=1~129&usage
type=default&display_rank=1, on 24th June
2023.

Schiinemann, Holger J., et al. Breast cancer
screening and diagnosis: a synopsis of the
European Breast Guidelines. Annals of
internal medicine, 2020, 172.1: 46-56. doi.
org/10.7326/M19-2125.

Cardoso, Fatima, et al. Early breast cancer:
ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Annals
of oncology, 2019, 30.8: 1194-1220. doi.
org/10.1093/annonc/mdz173.

PRE S, et al. PRNTEIERZ RIGH
FAEE. HEFENR, 2019, 28.1: 23-25. doi:
10.11735/j.issn.1004-0242.2019.01.A003.
Lauritzen, Andreas D., et al. An artificial
intelligence—based mammography screening
protocol for breast cancer: outcome
and radiologist workload. Radiology,
2022, 304.1: 41-49. doi.org/10.1148/
radiol.210948.

Aboutalib, Sarah S., et al. Deep learning
to distinguish recalled but benign
mammography images in breast cancer
screeningdeep learning in mammography.
Clinical Cancer Research, 2018, 24.23: 5902-
5909. doi.org/10.1158/1078-0432.CCR-18-
1115.

Mayo, Ray Cody, et al. Reduction of false-
positive markings on mammograms: a
retrospective comparison study using an

- SHl BH ER B A >k
54 i | J et J:'E ﬁ?ﬂ; e

Revista Médica de Macau

Macao Medical Journal



Exploring the future of breast cancer screening in Macao

[16]

[17]

[18]

[19]

[20]

artificial intelligence-based CAD.Journal
of digital imaging, 2019, 32: 618-624. doi.
org/10.1007/s10278-018-0168-6.
HuiyiHuiying Medical Technology (Beijing)
Co., Ltd.. Accessed at https://www.
huiyihuiying.com/en/gsgk.html, on 24th
June 2023.

CAREE, et al. “Ff B2 MR LR A E A i &
B SRR AR LR TE.” RSN R
#6 59.2 (2021): 109-115.

PR 2 HEPERE LA B, Assessed
at https://www.am.gov.mo/, on 24th June
2023.

AR RIIT B EBUN BREEZ B S, B
BWANBE A, Assessed at https://
www.cps.gov.mo/#clg19093, on 24th June
2023.

Zhang, Le, et al. Use of receiver
operating characteristic (ROC) curve
analysis for tyrer-cuzick and Gail in
breast cancer screening in jiangxi
province, China. Medical science
monitor: international medical journal of
experimental and clinical research, 2018,
24:5528. doi: 10.12659/MSM.910108.

Fl1EH 1M Volume 11  Numero 1

Volume 11 Number 1 55



