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A 524 29 37 Dynamic contrast enhanced MRI (DCE-MRID) |4 253t o B o072 A& i A %
4 57 (background parenchymal enhancement, BPE) Z] 39| fHFe HHA o= 5842 H 7okt

o (42.6%, 215/505), B52F 7F A= =9kt (kappa 0.851). Wi A
ofy} g-ol5t dyto] §19lch. WHA BPE/fat= RE A A §HI¢l ol e Z71e}

EH%)I- al Hol-tg: 2019]’3 6'?52-$—E:| 202315 10—%7]]—1] _IQI_]:(])]- DCE_MRI% /\]é_g.c:_)l_ 532% % 27%—‘% 7\1]94@_ 505%01]]\_1 104}5]
Z BPES 39o] &% B7}stal Fleiss’ kappaS At&atgith MRI A3 ©A] A=} g4 o522 111 A5 &
ek 2Rzt 84 T A 2t 84 oA T& A+ (Ist = 5th post contrast enhanced phase)® d-f-4%x%]
fibroglandular tissue (FGT) 84, BPE, #1734 o Z]"§ ¥] BPE-to—fat ratio (BPE/fat)& &%} AH&sIL,
205 2229 3= odds ratio (OR)e} PEE2 AlAFsto] B oGl

Z1: HAA BPEE mild7t 7HE &
oA FGT 84} BPE= %

A= (OR 2.2-3.3), 55| 1st(OR 2.7, P=0.04)2} 2nd post phase(OR 2.4, P=0.04)°| A 9] 5} 31t

A8 53 A% A E F BPE/fate 7% DCE-MRI 27] 944 it @3 fostA dt=lo] ZA4 o=

A7 B 4 9)
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o] g4 x4 (fibroglandular tissue, FGT)2 A
2 Az om FHEt. v=Y4d2lete] (American
College of Radiology)®] ¥ F/dEL B A4
(Breast Imaging Reporting and Data System, BI-RADS)
of =™, MRIJA #EEE FGTE G489 st oA
of F2 wehof wet 4712] M (almost entirely fat,
scattered FGT, heterogeneous FGT, extreme FGT)2 &
FEG FGTeF 8% Ao weids Boket 71& o
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54 2957 MRI(dynamic contrast—enhanced MRI,
DCE-MRDeA 7Fe=l& 719 29415 FoistH FGT
o] A& thE FelolA theafet Ao 2g57e] Y
™, o] & 8 Ad xYF7(background parenchymal
enhancement, BPE)o|2t1l Sttt BPE: o Aufc) o]
7v3a, 474 7], 17 o7, 22 thA 87 (hormone
replacement therapy, HRT) & T2& Q919 43¢ 4
A vr=th BPE ¥7he 444 H7ker A=A H7t= ud
ot dAollM= = GdYetn At 295 BEE
AR o & wbste A4 B7E7F ARE-EH, BI-RADS
71Z2°l @2t minimal, mild, moderate, marked @] 44| =
et

BPES} e 9199 HAdS dtE0]
o] gtovy, BPEZF et 919 S7het v 2
A otz AdWE A At Yu 5052 254 +HEd
(contrast—enhanced spectral mammography, CESM)]|
A19] BPEZ} Aol ofd o Aol A fridat AFE
2] gk=ttal H15F 0¥ Melsaether 5(6) & 3 A
o o443 A4 o] 7F BPE o] BAH R F-o39t A}
o7} gittal Barstqitt, ¥, Watt 5(7)2 =17 & o4
ol -] moderate, marked BPE H©@¢] minimal, mild BPE
kol v FHe Ay 7HsAlo] B =ohal BAIskely,
Sippo 5(8)2 1Al A =2 BPEZ}F 51ete] folet
=9 2 ®eta BAsHginh o] 2j_t ARtE A= BPES]
AFA ofulE o o] Est] g F7F Ao e
J2 AJARRIT

o] 3tA 5 sttt F/dofstat oJatel 4
HHet BPE {712 <lof Hko] AT 4= k=
Aol A=As A
Heokstr] 9lef o A-sate A=k BPE &
T gtk g4 BPE S0l ook
g, £3] T1 7% MRIYA FGTE A5 &
DCE-MRIef| 2-gsto] 2 FGT ¢
sfsk= #HH (9,10), &2
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et (Fig.1).
2. MRI ZA

BE MRI= Z29] ZpAHo| A A-g 16— == 18-channel
T 29E& ARESto], 2019 3T MRI % H](Ingenia
Cx, Philips Medical Systems; Skyra, Siemens Medical
Solutions) & AlYstGiet. G A fAE F4 T2-%
Z AFAA G4 (axial T2-weighted fat—suppressed
imaging, T2WI) (repetition time/echo time[TR/TE],
9500-11000/70 ms: field of view[FOV], 30.0 X
30.0 cm; matrix size, 256 X 224; section thickness/
gap, 1.0 mm/0 mm)¥ &4 T1-7Fx L4 4
(axial T1-weighted fat—suppressed imaging, T1WI)
(TR/TE, 5.2/2.4 ms; flip angle[FA], 12° ; FOV, 30.0
X 30.0 cm; matrix size, 336 X 333; section thickness/
gap, 1.0 mm/0 mm)<= Z5ITH Dynamic contrast—
enhanced MRI(DCE-MRD= &4 A4 oA T1-7
Z 3244 fast spoiled gradient—echo A|EAE A-&51
=5kt v 29 199 2957 dynamic series 53]
£ g59t9eH, A% kgd 0.1 mmole] gadolinium-
based contrast agentE ™ W bolusZ FU3 F A7+
AT (temporal resolution) 60% 2 Zgstct. 1 3HAr
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N=440 women wtih breast cancer
who underwent breast MRI screening
between June 2019 and January 2021.

Exclude (N=19)
N=16 women with bilateral cancer
N=3 women with breast implant

N=92 women wtihout breast cancer
who underwent preventive MRI screening
between June 2020 and October 2023.

Exclude (N=8)
N=3 women with breast implant

N=5 women with prior history of
breast cancer

Cases (N=421)
women were diagnosed with
unilateral breast cancer

Controls (N=84)
women with no history of
breast cancer

Case-Control Sets (N=84)
1:1 matching based on clinical factors

Fig. 1. Flow chart of study population selection and 1:1 matching

T gt Az G4 (high-resolution diffusion—weighted
imaging, DWI)< in-plane resolution 1.3 X 1.3 mm
9 slice thickness 2.5-3 mm=Z Z|&g}sto] A|dPctS]
a1, simultaneous multi—slice readout—segmented echo-
planar imaging(rs—EPI) A]®2(Skyra, Siemens Medical
System) = single—shot echo—planar imaging(ss—EPI)
A B A (Ingenia, Philips Healthcare) & AF8st$ 0™
b-valuex= 0, 800, 1200 s/mm?* T},

3. 2= a8 2 Bt

(1)&42 BPE B} (Qualitative BPE Evaluation)

Saad AY Ao A8 28 114, 7
W)} AL} 190] 247 EYHOR MRIE Bl
t}. BPE H7F= DCE-MRIE] st phase T+ maximum
intensity projection (MIP) 9/¢-& AH8-5tod, BI-RADS #]
Ao @2} minimal, mild, moderate, marked= 5514
o, ek ROl A WS §(unaffected breas)
Brrstelon, gxdolMe ¢ 8= BF Bt
o E SRApto] v ST 5 Aot 29-(laterality) 2]
4 oz Hepstec

-

el
=
—I:r]a
o

o H
TToE ™

22k BPE T It (Quantitative BPE Evaluation)

FGT 234, BPE, BPE-to—fat ratio(BPE/fat)S MEDIP
PRO v2.4.0.0 (MEDICAL IP, Seoul, Korea)2] 253} 1}
Hog 2kt A oot FYsHAl, e S
+ S 92 ARt AdE #eo] &
& Aot

BPE ¥ fat®] H7h= oHd 5ot 92 75t 2
el 22k nnU-Net +2& o835t g5t (11).
gl o] ol gJAko 2 DCE-MRI|A] Pixel B2 A3AJ3H
phased] 415 F 2 E& AHESIT RE22 o5 2
&S Sy E SFFE Y oH, £82 fat, BPE, £,
o] Y| 7HA] ggoz A=A (Fig.2). 22 g5l
Z- 65919 tlofE] (Aol =3IEA] ¢) 7FAREE L
o] F F17t 2Ask= A% 459, F37F Qi AS 20915
Zgtote] theket 24 didlo] tigt £ 5= gHEstt
sttt BE B8 dits Aeoz YgEeH, F7H

(2)Z 2t

Sh
=

BPE gto = AMBSHRIH fat 4
W 22 o] WA (EE voxel )02
BPE ¢J o] A3} BPE %<9

S A 220 W92 e

B
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i Skip path
Multi-phase DCE-MRI I:l
[ ¥ BPE
Maximal g [ Far
Intensity g Lesion
Projection a I:l
Chest
nnU-Net
for segmentation
[] BPE

BPE-to-fat ratio =

D Fat

Fig. 2. Quantitative Measurement of Background Parenchymal Enhancement to-fat-ratio (BPE/fat). BPE X! fato| H7t
£ 2 2t S3stE Eafd 7|eh 28 ol 221/ nnU-Net 125 0|8510] 2351t EE*'OI %'Ei Yoz DCE MRIOf|A{

Pixel 22 M5t 2} phaseQ| A& F 2|CH 22 AFESHRICEH EE*'O LIS S2iA 282 s6tE &5 EIO*ODi £ fat,
BPE, 32|, 82| 4| 7t3] g¥e=z %“#;EIC’*Er BPE/fat 2+ BPE ¥<io| B2 1} BPE ool ™ tgg fato| Hio|2 Eate|
A\ Z2|0| HQIZ Lt 4fO = AHASIRACE
(3)EA 24 7¥et A A2 BPEC] Fleiss—Kappa g2 AA] I3 E A
A Hrte] ez 7F A= 3o = mE A (0.8510] () F 0.812, HAFE 0.858), B2 wEA} 7F

Tt 5l Fleiss’ kappa 3t At&ste] Wrtstlct s dA=s Bt
A 2ol B4 BPES] T2 R 91d widE Waeld 39e) B Fke] Sodgk(median)
FAN] Sl5] A% 228 A94E Agdte] 0= }&o}oq A& BPE WA e 99 24 43
8] (odds ratio, OR)9} P& AF&519ich. o34 71l & Table 39 AASIAT. thZ2o14%E minimal 257
= DCE-MRI 7t 54 94 (phase)ol 41 9] BPE 2 BPE/ (29.8%), mild 329 (38.1%), moderate 15 (17.9%),
fat gk 0 9191o] AL Ao, FASA £ marked 129(14.3%)°1 1, FAZAAE minimal 12
A7 22128 3 E o]-gste] ORY Pt AlAtetlth.  H(14.3%), mild 4478(52.4%), moderate 13 (15.5%),
AA FRE ol A ho] EAo] W BPEY] AT B4 marked 15%(17.9%)0] e}, BI-RADS #FHz 243
& 2A 2 FHALAS o] &5 0m], ORT95% AT 2 ) mild D marked BPE o}4-& 1ot 9130l 217} o
7+ Arzshar 28 o] A} Z7FsFATHOR 2.8 B 2.6: P=0.02 @ P=0.08).
A E Aol M FFA A E(FGT 43, BPE, BPE/fat

Z 3 Dol ATE Table 40 AAISHAT. FGT $4L 4

3 gog Aol 9k, e RE £2 94(Isc- Sth

= o, implant)& A|2et & post phase) 4] BPES] OR 1¢]l 7}714], BPE 413 A4

BPEE H7lstant. HEHe2 111 & 5HA 59§19 Ax2 H7] oY

AL S5 168%0] Lo w3 w@x}% 847, ¥) v BPE WS x|Ee} el BPE/far g U 913
22 84%). )Y Ykel SHL Table 19] ANSHATE. 2719} f<lokA ABEA RE 52 9440l 4 BPE/
AT 2 A7 3 MRI m} Aol w7 olf  fat] OR 2.2-3.3 Ato]o] g 7]=5o}n, d¢=A &
2 11 Ao, MR FA Al A7t 4 ool Agold 3% S8t 71e S8 4 Asleh 5
Standardized Mean Difference, SMD)‘— Y7+ 0.0022F 0 5] 27| 91491 1st, 2nd post phasedll Al o]t A¥AES

o i

lm rulo

5327004 278 (FE4 75
Z 5052 tHd o2 BPEE

O = 0of ZHotE TS i & W2 FGT (@, b)et = HH(1st post phase OR=2.7, P=0.04; 2nd post phase
FGT(c, d)9] vl &2 5 ZollA fFARSFATHSMD 0.125). OR=2.4, P=0.04) (Fig. 3).
A 50574 mild BPE7} 71 S350 (42.6%, T 2 42172 o O—E-— BPEQ} FFe] £/l

215/505), T2 2 minimal(28.3%), moderate(15.8%), of AMAS HoFS o, H74 & oL H7 A ofAo H]
marked(13.3%) &0 thH(Table 2). o]8et Bx = o=+ 3] minimal ¥ mild/moderate/marked BPES ® < 7}
I AP A ARG 3] AP EYAor Aol WOkt (adjusted OR 0.4, P<0.01). E3t BPEE

ol
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Table 1. Patient Characteristics After matching

Total Controls Cancer

Variables (N=168) (N=84) (N=84) SMD
Clinical Characteristics
Age at MRI (year median, IQR) 455 (39,54) 455(39,54) 45.5(39, 54) 0.002
Menopausal state
Premenopausal 106 (63.1) 53 (63.1) 53 (63.1) 0
Postmenopausal 62 (36.9) 31 (36.9) 31 (36.9)
1st degree Family history of breast cancer
No 85 (50.6) 10(11.9) 75 (89.29) 2.444
Yes 83 (49.4) 74 (88.1) 9(10.71)
Prior history of benign biopsy
No 132 (78.57) 57 (67.86) 75 (89.29) 0.541
Yes 36 (21.43) 27 (32.14) 9(10.71)
Imaging Characteristics
Mammography density
Almost entirely fatty (A) 1(0.6) 0(0) 1(1.19) 0.302
Scattered (B) 15 (8.93) 6 (7.14) 9(10.71)
Heterogenously dense (C) 67 (39.88) 30 (35.71) 37 (44.05)
Extremely dense (D) 85 (50.6) 48 (57.14) 37 (44.05)
Mammography density (dichotomized)
Non Dense (A, B) 16 (9.52) 6(7.14) 10(11.9) 0.163
Dense (C, D) 152 (90.48) 78 (92.86) 74 (88.1)
Fibroglandular tissue on MRI
Almost entirely fat (A) 2(1.19) 1(1.19) 1(1.19) 0.183
Scattered (B) 13 (7.74) 5 (5.95) 8(9.52)
Heterogenous (C) 93 (55.36) 45 (53.57) 48 (57.14)
Extreme (D) 60 (35.71) 33 (39.29) 27 (32.14)
Fibroglandular tissue on MRI (dichotomized)
Non Dense (A, B) 15 (8.93) 6(7.14) 9(10.71) 0.125
Dense (C, D) 153 (91.07) 78 (92.86) 75 (89.29)

SMD=Standardized mean difference

150}
Fig. 3. Background parenchymal
enhancement-to-Fat Ratio by Post
Contrast Phase in Controls and
Cases

ZY2Z & 1st-5th dynamic phase
0|Af 225t BPE-to-fat ratio= CHZ 2
o SR 2 1250 AASH 2TH
2fZO|C}. 1st, 2nd phase(*)M|A P2t
2 0.05 OlstZ, & & 2t 20l SA
Ao 2 RFol5tCt.

1.25}

1.00}

0.751

Parenchyma to Fat Signal Ratio

0.50F

0.25

0.00

3rd
Post Phase
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Table 2. Qualitative Background Parenchymal Enhancement by Three Readers (2 experts and 1 non-expert)

(=13
oo

BI-RADS Level Total (N=505) Control (N=84) Cancer (N=421)
Minimal 143 (28.3) 5(30.0) 118 (28.0)
Mild 21 5(42.6) 2 (38.1) 183 (43.5)
Moderate 80 (15.8) 5(17.9) 5(15.4)
Marked 67 (13.3) 2 (14.3) 5(13.1)

BI-RADS=Breast Imaging Reporting and Data System

Table 3. Association Between Qualitatively Assessed Background Parenchymal Enhancement and Breast Cancer Risk

BI-RADS BPE Controls (N=84) Control (N=84) Odds ratio 95% Cl P value
Minimal 25(29.8) 12 (14.3) 1 0.1
Mild 32 (38.1) 44 (52.4) 2.8 1.18-6.44 0.02
Moderate 15(17.9) 13 (15.5) 19 0.62-6.01 0.26
Marked 12 (14.3) 15(17.9) 2.6 091-763 0.08

BI-RADS=Breast Imaging Reporting and Data System, BPE=Background Parenchymal Enhancement

Table 4. Association between automatically measured background parenchymal enhancement and breast cancer risk

Controls (N=84) Cancer (N=84) Odds ratio 95% Cl P value
Fibroglandular tissue volume (Median, IQR)
Volume 68.2 (45,124.6) 65.2 (45.9, 105.4) 1.0 0.99-1.00 0.23
Background Parenchymal Enhancement
1* post phase 128.8 (88, 168.5) 129.6 (94.8,163.1) 1.0 0.99-1.00 0.22
2" post phase 143.5(97.1, 195) 136.8 (98.5, 168.4) 1.0 0.99-1.00 0.03
3" post phase 147.9 (100.2, 208.7) 140.8 (104.5, 175.9) 1.0 0.99-1.00 0.02
4™ post phase* 150.1 (98.1, 175.4) 146.9 (105.4, 187.4) 1.0 1.00-1.02 0.25
5" post phase* 154.3 (104.8, 178.9) 149.5 (106.9, 191.1) 1.0 1.00-1.02 0.30
BPE-to-fat ratio (BPE/fat)
1* post phase 7(1,2.2) 8(1.1,2.3) 2.7 1.07-6.83 0.04
2" post phase 1.7(1.1,2.2) 1.8(1.2,2.3) 2.4 1.03-5.44 0.04
3" post phase 8(1.1,2.2) (1.2,2.4) 2.2 0.99-4.81 0.05
4™ post phase* 8(1.2,2.2) 9(1.3,2.6) 3.3 1.00-10.74 0.04
5" post phase* 1.8(1.2,2.3) 1.9(1.4,2.6) 2.9 0.95-9.17 0.06

*Owing to technical issues, BPE data for 4th and 5th dynamic phases were limited to the 40 women in the control group.

BPE=Background Parenchymal Enhancement

(minimal+mild) vs (moderate+marked)= ©]E5}3H-& uj] ol high BPE(moderatetmarked)& ¥ 7
o H7 F oJido] high BPE(moderatetmarked)d 7} (adjusted OR 3.9, P=0.01). F%¥2] 22g,

548 Jow BPE(minimal+mild)¥ 7FsAXRTH o Yttt Y2 BPES} F-o]9t T o] gloich
(adjusted OR 0.2, P<0.01)(Table 5).

1
=
s

MRIOJA 28 o2 23 o4l H]&l minimal a
4] mild/moderate/marked BPES HY 7}5Ao] =9k
E‘r(ad]usted OR 2.1, P=0.02). F&F 49| density B oL =35} v o 2 =A35E 9HF MRIQ] HjA A

S AHHQS Wk, heterogeneously, extremely dense A % F7F(background parenchymal enhancement,
breast®] oJ4-& Entirely fatty, Scattered breast o4Jo] #]  BPE)¥} 3%t 91 o] waiA-e st Ar sttt &5
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Table 5. Association of Cancer Characteristics and Background Parenchymal Enhancement (N=421)

i BPE BPE (2,34vs 1) BPE (3,4vs1,2)
Variables . . Adjusted Adjusted

Minimal Mild Moderate  Marked JgR 95%Cl  Pvalue J(L;R 95%Cl Pvalue
Age at MR 60.99 54.19 4838 4598 097 093-1.00 007 097  093-101 0.17

1981 $10.63 19.16 +8.31
Menopausal state
Premenopausal ~ 17(9.39)  71(39.23) 48(26.52) 45(24.86) 1
Postmenopausal 101 (42.08) 112 (46.67) 17(7.08) 10(4.17) 04 0.16-0.77 0.01 0.2 0.10-0.48 <0.001
Tumor characteristics
Histology
Non-invasive 16 (17.58) 40(43.96) 14(15.38) 21(23.08) 1
Invasive 102 (30.91) 143(43.33) 51(15.45) 34(10.3) 06 030-1.19 0.14 08 044-145 046
Stage
0-| 80(27.03) 125(42.23) 46(1554) 45(15.2) 1
Il or higher 38(304) 58(464) 19(152) 10(8) 099 058-1.70 098 07 040-128 026
Molecular subtype
ER+or PR + 91(26.07) 150(42.98) 57(16.33) 51(1461) 1 0.83 1 0.52
ER-PR-HER2+only 7 (35) 10 (50) 2(10) 1(5) 07 025-212 057 05 0.13-1.87 0.3
ER-PR-HER2- 20(3846) 23(4423) 6(11.54) 3(5.77) 09 046-178 078 08 034-18 059
MG density
Non-dense 47(50.54) 39(4194) 4(43) 3(3.23) 1
Dense 71(21.65) 144(439) 61(186) 52(15.85) 11 058-220 072 39 1.35-1098 0.01
MRIFGT
Non-dense 55(52.88) 35(33.65) 9(8.65) 5(4.81) 1
Dense 63(19.87) 148 (46.69) 56(17.67) 50(15.77) 2.1 1.12-386 0.02 06 023-134 0.19

BPE=background parenchymal enhancement; ER=estrogen receptor; PR=progesterone receptor; HER2=human epidermal

growth factor receptor 2; MG=mammography, odd ratio=0OR
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WS 2w S -;OTJOﬂ A A=F3sE BPE SHAE £
radiomic®} Z23A-S Oncotype DX 18+ #/5
7 AT 2 Aol FE AT Bt o]
e TN 2 AT 754% Z7] SVelA Fo3| 4
Tt8te 2391 BPE/fato] &% FFolu A2 9] radiomics
g 9 A [-87d0] g 7t

o Aekd o Sl = dAI= A
9= AARIH.

2 AFole 2 7K A Aok AR, S A=
A RE QY AEE oF71E ofEsAL, AL F=
A w7 oA foll 27t AT Nzt
T2 AZT} HA AR 2 S Aot Aol = Eot,
T 7HEE B i 2AAA BE 22 Tt
=0 P Lz "ot qlo] e B 7ol EARMT. =
A, B2 7t Al oo, Wiy 2 844 S,
7|1 AR 4th 9 5th 52 $1449] BPE Hlo]H = 409
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Purpose: This study aims to evaluate background parenchymal enhancement (BPE) on breast MRI
using a fully automated calculation method and to analyze its association with odds of breast
cancer development.

Materials and Methods: We included women who underwent 3T-MRI for breast cancer screening
due to high risk or diagnostic purposes for preoperative staging between June 2019 and
October 2023. At our institution, the standard protocol for dynamic contrast enhanced
(DCE)-MRI includes axial Tl—welghted images with and without fat saturation, non—fat—
saturated T2-weighted images, and a dynamic study from the 1st to the 5th post—contrast
injection to encompass both breasts in the field of view. We balanced the age and menopausal
status at the time of MRI examination in patlents with and without breast cancer diagnosis.
Three readers (including two breast expert radiologists) independently assessed MRI scans,
evaluating BPE in the unaffected breast of breast cancer patients and the correspondmg
breast in matched controls (patients without breast cancer). We assessed qualitatively BPE
as minimal, mild, moderate or marked. The volume of fibroglandular tissue, BPE, and BPE-
to—fat 51gnal ratio (BPE/fat) were calculated using an automated method. The 'interreader
agreement between readers was assessed using kappa statistics and odds ratio were calculated
and compared using conditional logistic regression analysis.

Results: After balancing the age and menopausal state at the time of MRI examination, we finally
included 84 patients with and without breast cancer diagnosis for analysis. Both groups
were well balanced with standardized mean difference (SMD) less than 0.1 (SMD=.002;
menopausal state, SMD=0). Qualitative evaluation of BPE on MRI demonstrated a strong
level of interreader agreement, with a kappa value of 0.851 (0.812 for controls, and 0.858
for cancer patients). In the quantitative assessment of BPE, the signal intensity of background
parenchyma itself was not associated with higher odds of breast cancer (odds ratio range
0.99-1.00) (1st phase P=.22; 2nd phase P=.03; 3rd phase P=.02; 4th phase P=.25, and 5th
phase, P=.30). Meanwhile, BPE/fat (=nonparenchymal tissue) was associated with higher
odds of breast cancer (odds ratio range 2.2-3.3) (Ist phase P=0.04; 2nd phase P=0.04; 3rd
phase P=0.05; 4th phase P=0.04, and 5th phase, P=0.06).

Conclusion: BPE/fat value measured using automated method at MRI was associated with higher
odds of breast cancer. With more robust measurement, BPE along with clinical risk factors
and breast density could be used to improve breast cancer risk assessment and optimize breast
screening strategy through multimodality approach.

Index words: Breast; Breast cancer; Background parenchymal enhancement; Artificial
intelligence; Prediction; Risk
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