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Abstract

Objective: To investigate the correlation between 3.0T-dynamic contrast-enhanced MRI back-
ground parenchyma enhancement (BPE) before radical mastectomy and clinical stage, molecular
pathological type and chest wall recurrence of breast cancer. Material and Methods: We retros-
pectively analyzed 194 breast cancer patients who underwent radical surgery, and collected data
related to the patients’ preoperative MRI background parenchymal enhancement (BPE), clinical
stage of the tumor, molecular pathology type, and postoperative chest wall recurrence, and statis-
tically analyzed the correlation between BPE and the remaining three. Results: BPE of the breast
and chest wall recurrence (P = 0.045), high expression of HER-2 appears to be associated with BPE
(P = 0.07). Multiple lesions of the mammary gland and Ki-67 greater than 14% also appeared to be
associated with BPE (P = 0.08). And tumor the expression of and ER in the size of the lymph nodes,
the metastasis of lymph nodes, the nuclear grade, the pathological grade, the infiltration of the
lymph nodes, the expression of PR and no correlation with BPE, but no obvious relationship among
the molecular typing. Conclusion: High background intensity is an independent prognostic factor
for chest wall recurrence, and whether BPE can become a new potential biomarker for breast cancer
is worthy of further study.
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1. 518

Bl AR BRI PO K e, FLIRSHES G s i R B8 5K (dynamic contrast-enhanced MR im-
aging, DCE-MRI) & A AL BUR FE e m ks & Bz —, AU RIS SL ALiE mn BUE S el s 1)
TEAZRHE, T H e im s BUER G A PR 3] 2 e B a2 B 24, T U 2 W A 2 ot
BRI

S LR SR 1E s 2 A FE KG9 5 ) TR 2 DA S W I TR] 46 7 Th BT B 22 5, X2 MIR 2R
W R B L S 2 Wi FLR R AR ) hit (2] 1B % ALIRALSUE TR AR W 4128 . 414k iR 41 24 (fibroglandular tissue,
FGT). A& LKA A, 1B FLIRALAE MR 858 J5 i n] LRI — @ REFE 5810, PR SR
5% {t.(background parenchymal enhancement, BPE) [3]. K4 i 5 2H ZE AR T1 5th 7§ BT [A]%5 . MR 3458
Ja A TR (15 5 5 L =) 45 AU, BPE 2 18 LR AT 4 IR AR 20 2378 58 — W08 9 J= B s 1) I 9 Ak [4]
Z O R, FUR BPE BRE 5 FUME 1 A % £ IEADG, JLHE &G EE AR, BPE HE&m#H &
FUNREE I AR 1t 25 N [5]. A E R, FIAAMERILRG, BPE MY OERELIEMK, FH
Ji DRI AT i A L M S S o R S I sl — S8 N RS By R, I BT 5 R DR L (1 1 2, 6] -

FUIRI IR IR 7330 4 BRI SR I I BE 52 R 5 AL e R e 3 DDA OGRS 55 55 i 5 4K, (BPE)
SRR 73T B KOR 5 I BE SR AR OCHE,  H R0 A ARGE . AR SOR I I R 23
MraEFe AR e, ke S IR I2TT .
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2. BRI A
2.1 PRMRANIRAE

[ 1 A 110 2R A8 RIS B 2010 4F 2 H~2014 4 2 A5 & L FINARHER) B : 1) ZIWBIIE SN AL
B, IR EE BT RL e 8, 2) ¥WOAEIZEE, FARIIREATH 7 &HAMaTT: 3) FARIGITHIIAT
FUIR 3.0T LRI A s 4) FARIy I RIS RARIEA : 5) M i KARTE 2~7 cm 2 [A] . HEBRAR1E:
1) MRI f 2 i 20d HAL B T B B 2) G IFHMMFLSER: 3) MRI BIEREAH:, iS5 5
ME. HANN 194 F1 8 E, FHET Lumina A B 70 $1(35%), Lumina B 7 24 $1(12%), — YA AR
JiE 54 51(27%), Her-2 BHTHE: 46 171(26%). b 18~40 %, “FHIFER 29.5 % FraWBI¥I AEiLwmE, H
SRR PR IR RIEZ) 2 cm~6.5 mm; BT #ii2 BB TEFARIRITITIOIT AR 3.0T MR &, HAE
17 MRIAS B AT AR AT AT A ia T (3% 1),

2.2. AR RIRA

HAABAR B OB . FLIRVIER . MOk B A58 i ABUMENE, R iR 15°~20°, &
M LR AN 907 BRI ETEl . WERIE %, SEWRIATZ, EEYE TS, TR 6 MKk, &
MR EEN 0.3~05 cm, REMRMHAZN. FEIRIE, U1 E77 BRI A B R T 985, AR
UERZ ML, 38 G BORIASE . DIER LIRSS sk L4 BT Y0 B R L, PATYIE A ATAt,
PR D LA A 5 LR R PR (RO SR 8, BSOS B Se VDT IR B i 8, AR K,  — BOAN L
IOV AR . DU MR A5 B R A A2 . AMR,  — AR SR IR, T LS B MR Ak A 2 ok
I EE b BAR I R SR TN AR E B T K P R AR BRI L A L2 5 A B i 4
GARNETT, WS )R B2 ST LAEEFLUDT o I B i /I JUL 0 i P 000z 7 T % 2 i LT 94k £ 485 (Rootter
WRELEE) . FLp RIS A RS AR —IEOIRR G, FAREPRE MW Son bk B KA, Esie. 8
PRI R IUL B, ATSEMLA S Rl FREE D) & SR E sl

2.3. RENT MR BRI R E7SIEEIH

231 BESZX

R ¥ %% A TE T Skyra3.0T MESLHR, NiFH 3.0T T HFLIRZRE, E RIUMEML. ARFTHEAT MRI
M AR . WA B4 f13d_T1WI (fov350 mm*350 mm, /25 1.6 mm). #E4hA7
fs_T2WI (fov350 mm*350 mm, JZ/& 5 mm). B4HA. DWI (b {54 50 400. 800), ZIRAL fs_ T2WI_right/left
(fov260 mm*260 mm, /& 4 mm). shEAHSRERTHI: MAAL fs_fl3d_T1WI_GD_Dyn (fov350 mm*350
mm, ZJE 1.6 mm), ZFHIEH 8 W1, HE—WINAITAZE v, 1E5E—WIRIR 17 725 LA 2 mifs VR XT L
FAVEL 5% T T e 1 (G A-DTPAY BEATIESE AN AT 7 WIh A4, T3 FLAREH SUE AR I FH A 3 A5
sEIEMg, WELALIR BPE.

2.3.2. BREHILE

FIFHVEI]+ 3.0TSkyra [ Mean Curve J5 AbBREAF LI A] - (55 3R BEHhER, 0 ol 750 AL A J L J
I EH# BRAAEHGE 2 1 BB X (ROI), ROIANEI K, BRI R 20, BFRIE, Hifl, PR a4
fhIX 1. %4 normal time, 7338 - {5550 #£8.

233 HREEEBNNE
SHEFTENG 1 080, LERT G @K 20 A 5 9 B A W B An, B35 2 N T A 1 4F
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YRR AR LB TS SR Om L, A5 S P HR R LA bR B A 0 R R OB X AE B SR R AR B
P S 14 25 T A8 T SR AR S B3 2 T £ LR

2.4, ABRFERET RN

FUBIEHRIA ARG, AT 207 B2 A0 I (BL A5 i Jed A0 B PLRZEZR) o SR AS (R AT o, U A
RN B3 1 2R A8 T e D e R ML BT ORI B D) A o K REE I SO Je Tl [ 11 4 L,
2 10% FREIARIE 2, HAUBUK. “HGEY . Al aIE, 4 RORESETI R, Rz e K5 B,

25 RBAWSE

FIFhRA AT HE Qe B U e e t, KRR RIUER - SENIERES-P %), BT
TR MR, WM A T AEY) 2R 0L, ER. PR PHVER BV AER B Lk, &7 T A8
UM A RAZ, K Gt S RHIE AL 2 10%01) 5E 2 AR BH T (10%~25% 4 “+7 | 25%~T5% A “++” | >75%
N 7)), <L0%IFE SR T HER-2 &0 TANMuME, Fleprdtan . %A g asibT 30%H
A ARG I (<), >30% 14 fi 88 4 i A AN 56 B A S R G5 B (+), >30% 11 it Jeg 4 i A5 452 55 4H 5%
A I N BAPE(++), >30% 1) iR 4H AR 5 i 5 B A0 B RS € R BH PR (+++) o ASHIF T 3T S LA
RN FI(+)#F B E HER-2 1ABA T, B HER-2 JERITCY 3, (++) 2 (+++) & B AE HER-2 iA M4, B HER-2
BRIP4 . Ki-67 4HAAZ P9 H IR EUROA BRI OB, s N Hid 4 1000 AN4H, oA BH 40 i
BT 5 ELBI> 10% 4 “+7 . <10% A “—7 (WL 1~4).

2.6. Gt Ak

1EHE SPSS21.0 Bk, MR AEH t K8 & R TR SR, P <0.05 NZERA IR L.
3. R
3.1. BPE MEE X Z BHIXF

194 B 13 BIMEER K, KA 6.7%, L BPE KT 40 ¥ 83 il EES K 9 i, K
AR 10.8%, BPE %1 40 i 111 61, MaEER & 4 5, KER 3.6%, RATKK K, = BPE 58
BET R A 235 22 57 (P = 0.045)

3.2. WK NAFRHISTHAZ B BPE ARELLE

Wiz 2 fros, T1, T2, T3, T4 {1°F#4 BPE 454 25.1 + 155, 26.5+17.3, 24.5+18.4, 30.1+ 16.5,
W LTS 2 5. NO, N1, N2, N3 [{°F#4 BPE 43 23.5 +£21.6, 24.1+15.2, 27.9+19.2, 26.5
+15.8, WIS 2 R, HEUREE S %, 1 4%, 111 221473 BPE 2358, 27.6+15.4, 26.7+
19.8, 245+ 14.4, WML G 22T . 2R LE T35 BPE 4058 31.7 £ 18.3 f1 22.7 +
15.7, P=0.04 /hF 0.05, EonA G52 R . BPE MEREIE 5.

Table 1. General clinical data of patients

1 BEN—RIERER

TiH 1 %5(%)
PE5
% 0(0)
4 194 (100)

DOI: 10.12677/acm.2022.127915 6338 I IR 2= =23t e


https://doi.org/10.12677/acm.2022.127915

IMET 45

P

Continued
Jige o7 &
L, 105 (54)
PSR} 89 (46)
TNM - #
T1 94 (48)
T2 73 (38)
T3 20 (10)
T4 7(4)
NO 84 (43)
N1 83 (43)
N2 21 (11)
N3 6 (3)
HAVREL ]
I %% 44 (23)
1% 95 (49)
1 % 55 (28)
SR Z T 2 Akt 40 (21)
AL 154 (79)

Table 2. Pairwise comparison of BPE between lesion size and different stages

= 2. WmkRN RESEAZ B BPE FIFELER

kA BPE p

T1 94 25.1+ 155
T2 73 26.5+17.3

T 51 >0.05
T3 20 245+184
T4 7 30.1+16.5
NO 84 235+ 21.6
N1 83 24.1+15.2

N 73} >0.05
N2 21 27.9+19.2
N3 6 26.5+15.8
12 44 27.6+154

AR R %% 95 26.7 +19.8 >0.05
% 55 245+ 14.4
Z T 2 Mk 40 31.7+18.3

LT SRdhe ) 0.04
AN I 154 22.7+15.7
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Figure 1. Expression of ER protein in breast invasive ductal carcinoma (SP x 100)

E 1. ER ERAFLIRIEM SERE P HIFRIA(SP x 100)

Figure 2. Expression of Ki-67 in breast invasive ductal carcinoma (SP x 100)

2. Ki-67 ZEZLBRRIEM S E R P HRIE(SP * 100)

JRERAT N
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Figure 3. Expression of PR protein in breast invasive ductal carcinoma (SP x 100)

& 3. PR EEEARRIANM SE R FHIFRIE(SP x 100)

o Gt el TN e SR N

Figure 4. Expression of Her-2 protein in breast invasive ductal carcinoma (SP x 100)

[& 4. Her-2 EREZLIRIRIEM SE = P HIFRIE(SP x 100)
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Figure 5. The patient, a 40-year-old female, was staged by T2NO figure (a) on the transverse axial position of the breast
T1WI; figure (b) showed the transverse axial fat suppression T2WI fat compression image; figure (a) and (b) tumors were
not clearly shown. Figure (e) shows dynamic enhancement time signal intensity curve, red curve is tumor enhancement
curve, yellow dotted line is BPE enhancement curve, showing slowly ascending type, figure (c) shows T1WI image of fat
suppression in transverse axis without injection of contrast agent, figure (d) shows the most obvious phase of tumor and BPE
enhancement, the difference of BPE signal between two areas of interest in red spot is measured and recorded

E 5 BF, &, 40%, 787 T2N0 El(a) A MZLAREIAGL TIWI; [El(b) &M GIAs An IS T2wWiI EREES; El(a).
L)MBERAE. El(e)hshSIGEnt a5 SIaEM%E, ek AMERLihs%k, REELA BPERBILIL, £
Zig AR, E(c)AARIEFTXIELFIEMAIAS AFHIH] TIWI ElfR, [E(d)XME K BPE Bt &FAZHIE, NEEPLS
RABX AL BPE [FSERFFICR

3.3. ALBRAS FREM BPE ZEHIX R

W 3 fin, ER FHPEZHF35 BPE 4 27.2 + 15.0 55 ER [I141 26.15 + 16.5 AL, L&t =E (P =
0.746); PR PHPEZLIMF34 BPE ¥ 27.9 + 19.1, PR FI¥E41~F-¥) BPE 4 26.1 + 18.8, —H ML LS ¥ =
S(P =0.997), HER-2(-)J(+)F1 HER-2 (++) Jz (+++)[)°F-35 BPE 4l 24.4 £20.1 f128.9+25.1, &L
BEFZR(P =0.07), Ki-67 < 14%%41 714 BPE y 24.4 +20.1 5 Ki-67 > 14%%4H 28.9 + 25.1 #HLTC B % 2% 7
(P=0.08). Wi 4 fion, TEAFFAE XA 6], BPE HICHE ZH.

Table 3. Pairwise comparison of BPE between different molecular markers
#* 3. FRISFiricH 8 BPE MALLER

7 AR bR RiILfHH 1% 115 BPE p
ER - 112 26.15+16.5 0.746
ER + 82 27.2+15.0
PR - 126 26.1+18.8 0.997
PR + 68 27.9+19.1

HER-2 — M+ 134 244+20.1 0.07
HER-2 ++ S+ 60 289+25.1
Ki-67 <14% 117 26.15+16.4 0.08
Ki-67 >14% 77 27.1+19.1
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Table 4. Pairwise comparison of BPE among different molecular subtypes of breast cancer
%= 4. TREIFLERES IR 2 B4 BPE FmLLRER

p
Luminal A VS Luminal B 0.11
Luminal A VS Triple-Negative 0.23
Luminal A VS HER2-Enriched 0.15
Luminal B VS Triple-Negative 0.33
Luminal B VS HER2-Enriched 0.12
Triple-Negative VS HER2-Enriched 0.31

4. ¥7ig

B A A e rRGE A, PR O RO R E Lo PR R 2 e v R R . SRR OCTE R, R AR
Wi TR, 40 5 DU 0 70 A o FLIE S 200 6.6% [7]. DR FLE I R R . FAERZ AN
BRI R PRI R, IRER RS E WG W EERER.

FUIRSE AR S R B R0 55 &30 7 (B 45 4 5 FL IR s Wi Ra T S DDA O . FLIRE
e B = BB T T REAE SR R, A [RDI PR 2 B B B2 2R 1) S5 3SR [R)— 7 RV T IR RT3
HAGFAERENES . AL, BHRRNEETREFRIEMNE QA0 0 O 2R LS
A LS H T R T ERE 20 A DU A E EE AL Luminal A B2, Luminal B . =7 HER-2 i ik M,
FLIRI 73753 B 5 SRS IR TT BIR SR % V1% 2 (8]

H AT AR A AR S W AR ARG g . FUIRAETE X e B8 B AR RN AL R LR A o
A AR . FUBRAHEE X At T R LS 2 WA e — e R PR 7L Bl 75 A 0o FLAR I NS
IR, K R SR AR B — @ ARG FUIR X s R8s I i A
U, AT LUK HE I R A A i S 2 N b B /NS AL, (B TR R R RS 7 5, FUBREESE X
LA R 2 otk DL R B0 FLIR IS WAME AN K, BEE A AR R IR o 1 R0 7L IR 3503 FE AR ) AR 25 9]
MRI BARSHEA I  Bon — E RIRYE, BRALUE S osRm, WA e, eiizki R
BRENE, RIEANRENEESSS MR /22 E N LS &k, BB, HE
FUIRBILR AR EOR M Pod K R, AR B A 8 SR (DCE-MRN) A BUR E I = I B TR —, &
MY B TR AETSE T B S, R BEFLIRE R A 224 AE, 1 EL R a8 A B IR 15 2 TS 40 [10] . AT
Fiseilid DCE-MRI Filll& BPE, JHHf7t BPE FIFLARMEIG AR 7> . o B BRI BE 5T 5 2 IR OC &, LA
TR SRR .

WA RN, S RIA ) HER-2 AT RERT BPE A7 5(P = 0.07), FLERIIZ AN A Ki-67 KT 14% Al
REFI BPE A K(P =0.08), MiMIRIA/N. WEEIEE. g, HEURMAH. KE R,
ER 1 PR [FRIEZEHH BPE oMM, TAES 731/ B2 BTG R oC R, M Kim [ 58t R 30,
Ki67 =25 1) & BPE 35, BPE #A A TG AR, FHHL BPE FIE /NG &, Mg K
T 2CM FH/NT 2CM 1) BPE BRI &, TASCE R T4 B35 5 T1 B35 i, BPE B3,
HPE RG22 R BRI, DR STEmB L, ER B =AML & 2,
T RAE = IV AL A Goa AN TS A BRI DG, IS sm A 6 AR A2 I ) LU AN s A & R AR A7
(45, T A RHOR I = B FLRRE (110 2R A0 I 21K 5] 84.6% [12]. BEAK Z£[13]8F 58 K I, fRHL
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AJG, ARSI BPE #imA %, RN —=&, @it BPE SEm iR A mfh il &, 5 iR &
BNk s i e 55, AR RGBT o AR A5 T a2 5775 THD 52 31 1R 5 ) 54k . HER-2 B
PEFNEA B R HOR IR (52 [6] . TRFLA S R 1 V) 252 75 BEAE AN ] R Ak J HER-2 BRI O, A0
iR A A A5 v A AR KA OR[14] . R E A ER MIME (RIS SR A ¢, M348 P IR AR I R
R A0 TRg i LI 5 SI2 0 4 5 S PR /N R [15], 2 H BTk, 56T i B AN LR 4> V) G Bl BE 2
ZBVRE SR BRI TR WARTE . A B FE[16] A M BE R AR I /N g ikt 2 /b TR R IR R B
JE BB B AR G B R AT AT FA N 40 AR T B K AR FL[17]K 30 HER2 BHYEM 3%, JRli = K%
L E) 62.5%, HEER)ERFIFER RAER, FRHEZKFER. Zhang FE[181HF T I, =B E S
R HAR A (1 7L R i - LoGullo R F 78 [19] & BUX I 54 5k S5 458k BPE (128 AL 5 0 8 R B
AP EATC R E A G, ASRE TN WS Lk £ SE AT REAZ a5 T AR BN Jr iR YT . Zhang M 25 R IIL[20], FLAR
BPE 45 b5 5 M8 Dx SR HE G, PR FLIRSOASE v] BB 5 52 kAT Re ALY T 3R &3 F2 B A 2% Moliere
S SENRIR[21], e FL e 0 2ok () [ml s A A Hh iR 97 5 € B BPE R Tl & K (HR = 6.38 (0.71,
12.06), P <0.05). AW5E, [V 194 183 5 4, JREBE K 14 B, HIKF 7.2%5 Park S &5 [22] ki
ABL. {HLE BPE 5T 40 U E R HE K2 12%, BPE LT 40 MIHEEHE R EN 3.6%, HE a4
REZESF P <0.05, ARSI SR ESMEEE K 2 IEMIC, ARBATRT DRI H BPE kXt filg B &
RAAT R, CARTHR RS ST .

g LATR, R S TR SRR R B ARG, ARSRERATTRT LURI A BPE SR X i B 5 34T TR
DA T48 S E B2, {0 BPE 275 8 O — AT T E 1 FL IS 00 AE bR e W E ik — D 7L . FLIR
e BE AT MRI RS AR, BPE il B INER . ROAARF 7R R T, feslEkBEmzE, AH
Mg FE WL EMmE: Mo, BFET MRIER, HERMEEHEE.
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