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Abstract

Breast cancer is the malignant tumour that accounts for the first place in the morbidity and mor-
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tality among women in China. Early detection and treatment can reduce the mortality rate of
breast cancer patients, in addition to improving their five-year survival rate and quality of life.
Mammography (MG) is currently the only screening method proven to reduce the mortality rate of
breast cancer patients. Its derivatives, such as digital breast tomosynthesis (DBT), contrast-enhanced
mammography (CEM) and contrast-enhanced digital breast tomosynthesis (CEDBT) have shown
unique advantages. As one of the core technologies in today’s scientific and technological devel-
opment, artificial intelligence has also made great progress in the field of breast imaging. This ar-
ticle analyses and reviews the current development and application of Al combined with MG and
its new techniques in breast cancer diagnosis.
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1. 53|

5 B A 2 2R g i F 5T WLAA (International Agency for Research on Cancer, IARC) % Aii ) ¢ 8 2 Bl
KB 2020 4, FLIRE CAE R O R BREBRAT B IR, tHoR  BR M RO SR T F i i
AENRT . 2020 A FLIE TR IE B AR EBIE 42 73, R E B EE RO R E, IF HEE A
&AL, BAREFRERR LR IR, VIR s 7L (A ARk 2 24 R oK st A% 25 A
B LR () B R, ELPL BRI () R SR IR AN B[ 2], BT LAY 7L B8 F 7 AR I 7 A2 DAL
G A AR T A o A PR LA R I 7 VAR e A M AT AL I A, AT DA AR A LR
TR AR AU T 5, ICRRIEK UL R AR, REE LM @ A AR A 22 4 M OCHIE ST R B T3,
Jlgee B 0 S AT T IURYT, AT DM 5 AR T 87% [3]. ASURFLIEILA X g2
W= B AR Y 0 N R Re S B2 W RGBT R, 5 78 A R0 Bi2 W 122 M B0 5300 2L e i A1k
2%, FEAMKHHBC W R G AEE— P R R R

2. ARBEHEEHRERS Al HES
2.1. FLRR{EEM

MG 2 H HiME— 4 B o] B FL e SR AR T8 M 78, R 3R IE buss V2 FLIE 1297 1R e HEFE
HIERLE TVE[4] [5]. HATH X SRS AL @I WER ZEE AL s AR AR X Y264 A 2R E & 1 A
R AN 7] DX 3k P S 2645 JE AT e 7 D X3 B IE B AL AR B . B4 AXSAREUE 52 45 K4 it 22
KPR 3 bR B 55 S i A o LIRS R 7 R PP — SR A FL IR R 18 R 25 AR & 4t (Breast Imaging
Reporting and Data System, BI-RADS). BI{5 %7 4b FLIR %5 (digital mammography, DM) RIS 3t — 2 it &
T EUR B M FE AU B2, E S P £ A MR AR 2 200 % A 1 5 A8 P 8 AT e 9 A 1) 12 W gt SR S
FLIR X Gekar BT KB TR 40 5 N T8 Re il W2 W R G0 B8 ek FLIR I (11297 SRS

FAE EAMHZS 60 AEACME O H B AT T 2L 2 B2 T 1) S B2 KT (Computer-Aided Diagnosis,
CAD)#4i[6]. HEET CEKEMAS R, ZMET N TEEMFHIZH RGAmibrfd . 2%, RE&
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P32, BI-RADS 4341 55 77 TH A 80 CAE I R RS TR IE S [ 7] [8]. Mao S5[9]7E 2021 A — I 2 il
5 FH DY AL 2% 2] B35 DL 0.92 (19 AUC TIEBA T 7EFLIR X 28352 P B FH S5 41 2 80 mT L Tt 7 e
A XS o Kim SE[10]0T & ) — AN T 170,230 {51 FLJIR X I LA 2 45 SR A 1 PRt FTI0AIE 1 2 T KRS Kt
FER N T REAERLLE BB . AN AR B0 52 ALt 25 8 19 3 0 T R I S AF e Wbk e, Ak sui
BHEAR TAERIA TR . Lauritzen 5[11H A TR BEXTIT ST KAR PERHEEAT 0~10 345, 1R
PO AR . IEH IR B (T4 < S)H R HERRAE U BHER AR 1 B VE FEl 2 A, AT BRI A (0P > H
[ R ) K A A Bl o R AE A TSN R AR I TAE S>> T 62.6%.

22. BFFRETRRE

DBT 7 2011 fF3R1F 36 & it 2 i e BE HE /M H VT, 89 5 DM AHES & B T FLIRE 0 i 25
Az, LR DBT RS BRE W — & M IR EL AT I = 4E 6 i, A HNUE B S — R
TR IR G . B S A G AT DL USROS BOE S T s . DBT A PAE 08 /b H 283 B i
THRAR A L S P R sz, I EFUMR h ity S, JExT AR FCE S5 AR A M AR B
HAE DM 3 m O BUR ARy 2 [12] [18]. HATSS T DBT HYILIR FZALE D TSR Rk 1 AEIR
NFEFF R EI L UM T P LR ARG H 2R [14] [15], B T FLARAS 7 45 5 A 4B BH 1t SR A (0] 2R [16] o

HSR DBT AR mhi R %, (H—LUpf 3R 0], DBT Al i K2 BomiE SR A G, X
gl T AT B2 W AR [17]. B AT ERE[18] 2 R, 5 DM AHLL, #:5Z DBT 2 B Lo ) 18]
WEE A R > . SR, Bl —TURB ) S — NI FE[19]38 B, 54 DM AL, fEZE—%eA0
R, DBT #RTIN 2] T 15 A E R 28 M A RS A K& O A A G REE A1) 2 I R A A,
{25 DM AL, DBT J2& 75t A it 7L M B3 i A TS SR AN e - AL N A, X T RE 2
H T DBT ) 5 fi 3 B2 T 5 B AR 5 0] Luminal A Y SURRSEE , A AT AERA I B 1 K S 4a BE[20]

BT [FR 4T DBT 1 DM K <> 9 hndm s 7l &, W9 N R7E DBT MMl Ik 16 R - 4EFLIR X £
%5 (synthesized two-dimensional mammograms, SM). SM %k B Bag 7454k il bl oIk 556 2 45
P 255 A2 (1 SR [12] . T SM i DBT H AT AL, SM Bk DBT H4m 577 & I Jy DBT )% 75,
W IC TR EUGREERT (8] o B Zh— 000 [ B A 2 [21] 27k, DBT + SM HUX DBT + DM J&, FLIIR
i FR) 975 25 RUCRE AT PR IS AE TR HE SR 9 o BT () — TR S8 [ 220 S ) B2 It 2R G M 40 A AL 23 B2 ) ] B A B2
£ CAD 3958 1A g, CALBE G st ok BB e DBT BME . 1X—NHEREE . FrFEAH RIRE
A 2 B FEM (R OGN R S TR D T 23%.

DBT Bk S e, il TR M, KPRt B oD G 2 AT D O 52 1) 1 25 [R] 45 7%
R(EB)EG . EA—DU 7 [23] S K N TR REIG 3 6 mm EERVIAARE 1 mm ZEMERE X
ATAEANBRAR L AERA M A TR B KK 4% DBT A ). DBT A& i &5 2 DM 7 100 Z£5 0L b, 1 AL
WMERHEIEH R BEE LA ST AT W XM ORI AR SRR TR i A B 2H A 5 BRI AR A A
THIE RO BOGER X IR(RON A 401 FRAESRIURI R B R B SR k. DRI T il R BE L2, ik DBT HME
fese i & DBT fEImIR R L 22 1.

2.3. FHEEERALER X ZIBR

CEM f£ DM FIl DBT $2 L gl A 2545 B RO 3L Rt B8 0 1 ThRe A5 2 o TR af 5 A e 7 itk 1k L
e o PRI PR B EE VR AR BT R R o B SC[241 3R BH T A sl L/ A e — AN SZ I TS 8 AR, B S5 E
MR RAEFA G, CEM I FH 7L M ek 8 200 A 388 2 e L 23 22 P P it 5 A A DR 0 b A i 2R 1L A
Jed 7 Jo] L B AR, B st s e L o e LA D ) 93 AT % LI 0 0 2RI, R v L R o o Ak P A
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R L WiERA 2 [25]. CEM K6 25 75 B AE B LR X Z0A0 25 (0 LAt b e ik S vk g7, SREURHERY
SLRAL RN LR X k5218 . MR BHIET DM 1 “fRAeR” EUGAE T A Tl k ar) T4
TFAREE R IG SR LA RHME 5 A B B FMR 4Lk . R AE & FGAR 24 T F T4 % FE A5 4L ) DM,
HAR T # AR X i [26]. AR mEREGTUERYRES, ERAANMMEIRG
A BT RIS AR, 7R B P AR R R B S ke B MR R [27]

HIR CEM 456 T DM (X 5 2 7 52 At FU R A5 e ) R 7L R A B LA S AR, (75 S i kv S5 32 52 711 P e
A AHE AT PASE il DM HRZHZUE S50, RIS LT MRI [ HROE 2R M ThRE S S, AR £R
£f DM (1= S - #%71[28]. Sorin ZE[29]MIAF 78 B, 7E 611 44 MRAARSUE 1 4 LI A a2,
CEM 5 DM #HLL, JEIE AR IR T 13.1%0. Sung Z5[30]4R 74 T 7F 904 i % ) CEM & i R I T
6 IR AEAE DM R BLAEEAE, M FEAS HI RN 6.6%0. EfE CEM MUl RN F MR 72 ¥ M, WIRARE
THGETER A RN TR RS BN — T 7L [31] i kTR A AR S5 A R oy P B 2 TR DG &R, SR
FLIR ISR QAT 9 TG s G RS Bk VR T RO AT R A TS #2525 . Marino %5 [32]id i
KR AN T CEM BGH, SRS IR B PR Z RS LR 0, HER M 78.4%3]
100%. Petrillo ZF[33]/IWF AL L5 RIUFSE, M CEM MG - HU I SAAG 20 5 SO RFAIE T DASR A AT 5C i J8g 14 5
Y25 UL e g 143 7 TR s FE A G 45 B, . X E BN T8 RE S0 5 A8 20 4 0 DT IO R & A 454 7T DA
BRI 5 S 4 B AR PR 12 W e SR i TR

2.4, FFEEigsRIL AR X &R

CEDBT 454 DBT — 4G MIHFIERT CEM XH A48 5 BoR RRAE, SR =4ER xS L atieg. 5
CEM #HLL, CEDBT mJ ASRALFE AW AR, wtbEads. K/ANFIAIE . Huang 5[34] (10 L4 H
CEDBT M JLIUGAR 71 © 3 kERFAE 1) =4 B oR v e R TP B0 BT 5 a7 b, @ =
LR F LU R B AT L 1) R 5 BT R R S aF 145 5, @ 5 CEM + DBT #HEL, CEDBT [W4& it &
HHRMK, @ 5 SM U4 % CEM R LAl CEDBT i Fh & 1, FRMES CEM 58I A8 X} Lh 365545
K. Chou Z[35]JF & ) — it 72 i¢4% 7 CEM. CEDBT /2 DCE-MRI ) AUC J-£ i@ ¥ CEDBT ¥
F| CEM, Wit S5 %A BE T X5 AN CEDBT /& 75 n] LU $2 4k 5 47 (1 48
REAE FHEE G AN 0 B R TE A SR B BRAL E I 8004/ M 559 77 B2 5 i) L) R 2% . [ 9 70t CEDBT i Wt fg
FHORN T2 Be BRI LR 4 b I
3. &g

FUBRE BIAR IS W FL I IR IR B PR X GAS BT HORAE FL e RO R A . R
70391 B B AT T R R VAl K SRR A% IR T 45 5 T A T e R R R i 5 N T B BORAE KB it
RIS FREA T BN . EIR 2 A5 B0 BOR AT R E A TR BEBR I AT S AP AEA D, BA
BAE MR EBRRE L, AL G RS W Ui iR R i % .
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