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Abstract

The classification of mammography calcification signs and their value in the diagnosis of benign
and malignant breast tumors have become a hot spot in imaging and clinical medical research.
As the main means of breast cancer screening, mammography has an accuracy rate of more than
90% in identifying and distinguishing benign and malignant breast tumors. Although most of the
mammary calcifications observed on mammography are benign lesions, they also play an im-
portant role in the diagnosis of malignant tumors. According to statistics, about 80% of benign
breast lesions and 20% of malignant tumors show calcification, while about 65% of breast can-
cer patients have breast calcification. In this study, we found that there were significant differ-
ences in the number, density, intensity, morphology and distribution characteristics of micro-
calcification in benign and malignant breast lesions. These differences provide an important
imaging basis for the diagnosis of benign and malignant breast lesions. For example, microcalci-
fications in breast cancer tend to be low-density, large in number, and high in intensity, and are
mainly fine sand-like, linear-branched, and worm-like, while benign lesions are mostly coarse-
grained calcifications. In terms of distribution, the microcalcifications of breast cancer are mostly
linear or segmental, while the benign lesions are mostly diffuse. Further studies also analyzed the
mammography of patients with breast diseases, and found that the nature and manifestations of
breast calcification have significant clinical significance for the differential diagnosis of benign
and malignant breast lesions. In particular, in the early diagnosis of microscopic breast cancer
and ductal invasive carcinoma, the classification and analysis of mammography calcification signs
are particularly important. Therefore, it is of great significance to understand and grasp the clas-
sification and diagnostic value of mammography calcification signs to improve the diagnostic ac-
curacy of benign and malignant breast tumors, promote early treatment, and improve the progno-
sis of patients.

Keywords

Mammography, Signs of Calcification, Benign and Malignant Tumors of the Breast, Diagnostic Value

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

FLA R A BR A PR R BRI 2, HAOR R MIBE T R AR s AN R [1]. ARSE S PAA
Zngeit, BEGECH T L EALE T, X B LR (2] [3]. SR BRI W AR T
FUBRRE B E A AR R . AE T LR TR B EOR T, HAE X OtEEEE (Mammography) PR H i AU 28 54
W2 N Tl PRAN 5 2 e [4] 0 BHEE X e85 AT RES A B 5L, I REWL 52 2 FLIR A TN 324
IESACILR 5] #54k, JUHAMESI, IR XA i WRIBLE, HIBAM 70 AR A0S 3L 2
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ZRHEE[6] [7]. BIREAR S I EHAER THRE, (AIELere e R ML, RealRES AN 7540
SIS, SRR ARDC[8]. DU, IR AN A AAE R, 0T T R AR A W L 2 ) R
a3 e SRR U R N (9] BEAE BT RIS, FE& B LR ER 52 (Digital Breast Tomosyn-
thesis, DBT)FI A T2 RE(AN IR, AHEE X e 2 Wik B 2 T B E 52 m[10] [11]. X LEH AR AR
A Re S TS I L L SR TR A BB INGE R, SR T SRS HE ER A W I . R, IR FEAS AR R
(0953 24 T FEAE FUMR RSB VE IR 2 b BOAME, X T3 U I B2 W 26 A a7 SR B R
TXAM T LLFS B2 AR AR I PR A v (2 7,k m] DUA R SRAE A& IR T TR, Al s B
(A7 R R A A7

2. $ELIERBI 2
2.1 WMESEREL

2.1.1. s

SR IRAEFLIR X Ot i ERIRIIEAR/NT 0.5 2K 510 i [12] - IXLL4H /N85 44 5 38 0 Tk il
f B A A DL, T AT R R AR EOR, WARRE X OGBS AT AR II[13]. LIRS 2,
AREEIUNIETE . mUR ZRE SOR e SRS A W R I AT TEAR AL 70 A, HU G TR 2
PR ODIREORAS, St 7 PO HIE P A KRR [14] . MBS, R GHE Ao DU ie i 52 0 5 S0 ) FRE AR A
ST KA [15]. ST e s B, BRERESR AT, e R R IR A KB TR R 1 X 35 16] - 1T
R A2 TP PR RS A TS 3 A R, R LT LR T L

2.1.2. Bk

FEUARKRBEARRT 05 KM, XA AR X e BV IE, A EEaTLiE
IS AR BI[17]. RPIEE RBUNBCR I BCIR SR, FAREBOIIN, 535 [18]. XK
P2 5 RV, LR A ES L . FLIRET4E MR I E5 AL A [19]. 2B 10 ) 2o A1 it 3 B 7B
BRSBTS . EATR R EILRAEM AL E, (il T EEFErn et SIARAHN
2 FRAA K.

TS P 05 A LR A s WL PR S AL IR, EATIE TR A M 7 A B ¥ 22 50 X 73 SR Rk
A 22 BAT B A2 W B [20] . IERR IR AR SO SE A5 AU AE R, o T 2L e ) S S0 AR 97 1Rl
il B R EHE .

2.2. BI-RADS 93

BI-RADS (Breast Imaging-Reporting and Data System) & H1 3% [E il i} 22> (American College of Radiol-
ogy, ACR)JT & i) —ErrtE L FLIR GRS R G5[21]. 1% RGEACNILIR G B FE R BRAL T brue ki g,
ELHE T AR S Ry 28VPAG RN FLIRES A B VE AN VP4 48 5 [22] . BI-RADS 43 28150 7L IR %
SERRN 5 ARSI, TS B TsC R A B A8 LRI IR X, R da R8I IR E B . 2R
G RUR S5 R -0 BI-RADS 0: i EASMR BTk BI-RADS 1: 584x1E%; BI-RADS2: R
PE&HL: BI-RADS 3: FRERTE; BI-RADS 4: W% BI-RADS 5: i rl%E%M; BI-RADS 6:
WESERETE . £ BI-RADS R4, A0 VTG AT Rl i B2, DA E AT AT e A2 B0 L Mg 1) S
Ko EAL IS AN o3 A5 2 AW FC PR TR 1) oG . B, |z oA A/ B0 )5 40 38 1 V9 254 BI-RADS
2, MAAER . AN FOBS R PTSERE L, W RERE A28 BI-RADS 4 50 5. X724 B T4
Bt b PP B E B LRI A, AT A9l PR 4 SR 4 A3 B AR A
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3. $ELAER SFLBR R B AR Y X B
3.1 RE$5HE

PEAAE RAEFL R AR T A B, IR OB AU 2 W o . RSl W 53k
FEVERARAOG,  CERA IR A B T8 o A B VR T AR AR & . RAVEES AL TS BO R, %
WIERCIERTE MR EAR, DG0E[23]. oA b, REESIEE RO 8, A2 PR R
o IREERFALAEAT U B A REAERT D 0 & b RX 7 RAEANE R EAS 1L . Biltn, FLARSEM A5 1LR
BURTEN A EERIES IR, TEARBIN, SBG0HT: LR YERE 2 — M LR RAEFLRR MR, FL A B RT e B
A, LI/ B S R (S AL A [24] o BB A I 1 A T FUBRER I, AR TR, 5
FLBETE R o

3.2. TS

BT RAEESAL, SBMEPSEH B B 5 2 A MAN R AT AR AE,  IX SER AR - TS o= A A
BT BOR BT AE BB A B B, B PEES AR 2R, SRRV XA, Gl S R A
KAE B XA R IR[25] - B0, 45 A (DCIS) 2 —F R FRAEFLIR 3 A AR IR 2V RE , W FEAT TS 4L
IREAGAIE H AR A SORBCHTRE AN, A ferh [26]. R 1 T (IDC) 1y e i L B FL R 5
R, HASERTRE RPN AN HL S A B mOR G R [27]

4. $SUIERFEFL RSP AN A
4.1, FLBR X HIRF

FAAE RAEFUIIE S W R G OB A, 0GR TE LR (A U AN PP Al R v TR PR Rl A
RS A E B RE 55 2 HE m FUIRR (042 e pf 1 . FLAR X 652 (Mammography): 326 I FLARAS 1k 1 B
AR [28]. FIH @ HER MR, AR IR 7L IR N NS AL AL TE— TG T4 80 1A AR
AT SRR R B A LR X ZRAE G At LR R B0 IS Wi B AR AL (R 7, BF
BHEE e ERRRBERS K, B IR X LIRS G 2w DR 2 R 1 [29]. B
— IR SR TG B E . B B AR AARHES AR R . B —E KR,
AR X ZRAE G r 5 FUAR R . S ps AR 4 H 20 ) 1K [30]

42 BERRE

B X O AR R R, R AR R A, W E R DI E RS
BN SC R o AE— T R LI SOES A P A 5 S 0 BRLR 0 W AH SR RO T v, L e ol A0 P A1
FULRCIRIRI L, FlEZZRIRMM, WER . ImR2 . g RNE[12]. A — Uit 45 D
(IRl BRPERIE TE 45 LR BRIRE AR 7 2RI 5 21 A B S ABA A R R A RS AR, 240 30% 4 AT Stk
LR, T ALENERIRIER[17].

4.3. B3R (MRI)

T AR O I X Ot A S W Z 8], MRI BESR B E VR4 BAH B, AT

PPASES AL X I o S A ) — WUORT T L o, B AU B T MRI S X 2 FL IR S SR i e O SR B 22 57,

AR BRIRE H MRI TERIN 58 A R N A8 T s 28 5 TR ) R U T35 X ety
[31].
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4.4, MEHFRER

HESAAE R e LT BEIT, G H AT ORI X PR OB AL XIS A R A, AT
TRELSAAG A, DA E 2 AR R AR [32] . A8 DA HIE RS W o 28 /N IR T 28 3 VR T A7 AE 5
ARy SR R M R B 2 S A AR NS AR B S . RV R T HARTH R, RS AS O 52 B g R
HEA, AERS AN B e ik = SEIR[33] . E—TRBETTH, ) 81 44 FARVIBR /Ny fie 1) 58 Hedls o M A3
A 11 Gl ARy T E, HrpRIEME N 8 B REE T 1 B AL 2 AL N IR A
JE 31, P, BRSSOy SARMAUNH I AT, A T AL N R AL TR D). B
RPN TR LR X & TR A AR E34].

BSAAL RAEFLIRE 2 Wb R 2 — N K2 DD RN Z AR SR R . RS A K R B A
AR BT, BRAERENE AT ROBAR BRI PEAG FURR Y BOESALAE G, DTl o #E Af 132 W O i 24 F03R
JribRl, PRl B DR T BRI AEAE R

5. BIRERSARKISE
5.1. FHFRIBHRKRAR(DBT)

FAFURIER, MRy =4 AR, BRI R N AE MG, B =4 REG. X
FREEA LA G5 1) — 4 B0 e ST Mt R FUIR N5, LI RAE AR AL LR 2 [10]. DBT AWk
D S E S RSB, RS A AR 2, A BT R R IR [35] . 7R — T LB SR
JZ4 U(DBT) FIEU 7 7R X L2455 (DM)TE LI S A I F2 I s (R E W 78, DBT F1 DM X 51
FLIR e (R BUBE I 4373 70.8% 1 52.5%, KR 437008 85.0%F1 79.3%, #HENfIZE 43724 70.8%F1 50.8%.
DBT & {15 B A Ul vh (O BH M RV 26 3 5 T DM [36]. 2019 4 — TG T VP4 i LR T 25 1
(DBT)E S LR A2 Wi I E AR 7, ARYE BI-RADS FRifEHE 180 /MEFEAS I 41 4% 73 AR 5) 5
AR ARG B3 IR R . FRATHEAT AL MRI AT DBT ##5. ZE ROC #hZk, LU 45 5o e brd,
U P RbRG: 25 720 B0 FLIRR AR (12 W25 . MRIL DBT o 3L 03 28 (U 23 591 93.3% 41 86.7%,
FERE 3908 68.3%F1 79.1%. K] DBT fESUH AR TS 5t T Al A 02 Wi AL R AE, 0 7L v
BHIZISER S MRIABA37].

5.2. JHEAHENISHI(CAD) RS

CAD ZGuilid 7 #r A5 8ds, B ERMFI 3 BB AL SR, TR0 O B A R A 22 7 . X e R
SR IR ) Bk, AT LK S0 v 2 S B AL R AE, S e Wi i — SO AR 1t . 76— TR FE L
JiR X ZRHE T OB BRAES AX B BRI 5 S RS U 1 BB AL, W SR T S LA B2 Wi (CAD) & 4t B FH T %
EFLAR X 3 RE 2 (MIAS) R, &R 45 R RBUE N 95.8%, 5k FEIEHER A 1.8
Mo XKW, EBATN CAD R G0H H SIAR I FR S oot U RS A= R 3 B & AT 52 (19 [38]. 18 — I
WAL 287 AR X L5 (FFDM) T S LA4H B A Il (CAD)PE g e i H[39] [40], CAD fE 123 4
SE 151 FRAS I 21 115 151(94%): 6 51 4T 6 151 (100%) A HE I FLIR, 66 151 - AT 63 151 (95%) J 4T 4k i 2 & 43 1
AL, 46 Bl 43 B1(93%) N AL, 5 Bl 3 51(60%) AR A5 . Okl 93%
(ALA8)FHUNEELL . 92% (57/62)F BN EE, 100% (17/17)F I IR & M HAI454k . CAD 61l 1) 94%(¥)
RIS (N = 63). 100% IR M /NHE (N = 7). 91% A HAMR M (n = 11)F1 93% [ S8 R A0 5% (n
= 42). 1~10 mm (n = 55)%5E ) CAD Ut Ay 89%; 11~20 Z=K(n = 37), 97%; 21~30 ZK(n = 16), 100%:;
KT 30 mm (n=15), 93%. CAD {EFHHEZ a5k EE 2.3 Mrid. KA FFDM [¥) CAD fEiR A%
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IR A AR b R 8 E T THT 71 Y vy RBRE o LR X 2 B AU AR ) o i (B AR T A2 /N e /D
T8 (1~20 mm)) GR FFEUEE . CAD Al FFDM 32 BE A R8CHE B BCH BB 2L TR BL AL . 283t D w7t
RVPAL RN CAD HERTE

53. ALERAEILRBUSTHNA

AFIHLES 2 TR EE 2 S 50k, AL T U T RE I FLIR G, A s U AL S B S0 R . Al
AT DR 2 W AN AER I, 3B W] DA B R AR R0 tH AR AR A, X AR T e N IR AL . 7
— TG FH N TR i A P 50 0 /) L RSk g AN 2T 4 JiR E AT S 2 WA ST e b Niu [37]48 A 45 H
S50 N T BRI E = HT R LRGN PT A FA Z IR JE 28 A UARRFE 1 40 2 7 o

6. &t

TR AR O A BR A A fo e LB IR 2 LR R IURIZ Weoxt e i B I AEAF R B R
PAAE SR, JeHARRES, IR XOERE P A RBIS WL, HIB A M ATRIERS T 7L e 1) 5
WS W A EEANME. BRI BRI, Rl 2 Hrr A AL (DBT) A LR RE(AN IR, FHEE
X AR WS FEAT 2 1 R 3w, 15 R A RENS VG M W SR IR N IR R, B 1 A Rar
RFSWI AR . ESCE LR 2 E o, MRI A DBT s i mudis, JuH 2 DBT 7E80% Ik
HHE TSRS MRUABLIZWACR, RYILAE TR KBRS W B EEAME. s, 5L
HiBhiZ Wi (CAD) R 4t i N I8 B ZhiR A A 7 RESAAE R, b T TBON R A I WA 2 57, few 1
T — EENAERA I . Al AG3E— 20 B RTE FUBREG L7 Bt b 7R 17 AR 3 12 Wik S8 MR Al 287 T P
Tio B2, WIS ARRIZRE R, AR A RO AIPAl 2L B N A LA S, AT ikt B
B (K12 i 1) 3 4 (a7 TR o XA B TR AL R IR T RCR, R R T TR A
JREMAAFR . KK, BEEBRKABEED RO IHERIT R, BATA Bt — D 5w 3L 1 B2
ARIT IIE
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