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[HE] B HEirshSsnmi k% ( dynamic contrast-enhanced magnetic resonance imaging, DCE-MRI ) & &2k
FARIAE YA T 2R A FLAE AR BB A B LT L R M . ik s IR ISR I R DAL 52 8 FLR RA T84 B 1k
IT Lo LR B S6 ], MRITIRIE T RO FRiE ( Response Evaluation Criteria in Solid Tumor, RECIST ) 4 MiRITA 5K
MICEPIA, BMAITRT . 2 MTPRS . AT SR R LR W 8 (K™™) | #URE (K,,) .« MRABUML (V,
fH) o R A Y 0 A FL IR 2 UM R Z 4R (estrogen receptor, ER) . Z#iZZ /K (progesterone receptor,
PR) . AFLAERKMHFZIAK 2 (human epidermal growth factor receptor 2, HER2 ) MKi-67#ikIENM, FHatrARIZEIAMR
AHBFDCE-MRIZE i S50 K /N M DCE-MRIE 1 28 5Ki-673 A Z A AAHCE . &R IBI7 A MAK ™ max . K™ mean ,
K.max., Kmeanft7E24-7 25 B ALST 45 A I AR TIEITRT (P<<0.05) , K™ minfE ey 45 ST 53697 A W1 i B A%
(P<0.05) . ER, PREIMEAIFIK, max, K, meanft# TER, PREIPELL ( P<<0.05) ; PRBIVEZLHIV.max(E & T PRFIEL
(P<0.05) . Ki-67%A 5K ™ min, K™ max{f %K™ meanff £ (EAHSC (7=0.384, P=0.003; r=0.294, P=0.028; r=0.551,
P<0.01) , Ki-67#ix5K,,. VATH KM (P>0.05) . 45i: DCE-MRUE i S5 AR AL Y127 K -1 2Rk ) 0l L s 18
FOHE I TR TITA, (BRI A R .
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The application value of dynamic contrast-enhanced magnetic resonance imaging quantitative parameters in
the evaluation of the efficacy of neoadjuvant chemotherapy for breast cancer and its correlation with biological
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[ Abstract ] Objective: To evaluate the value of dynamic contract-enhanced magnetic resonance imaging (DCE-MRI) quantitative
parameters and the expression of related biological factors in the evaluation of the efficacy of neoadjuvant chemotherapy for breast
cancer. Methods: A total of 56 female patients with breast cancer were recruited, all of them had complete clinical data and undertake
neoadjuvant chemotherapy. In this study, they were divided into effective and ineffective groups according to the Response Evaluation
Criteria in Solid Tumor (RECIST) criteria. The values of K™, K, and V, before, after two courses and at the end of chemotherapy
were compared. Immunohistochemical staining was used to detect the expression of estrogen receptor (ER), progesterone receptor
(PR), human epidermal growth factor receptor 2 (HER2) and Ki-67 in breast cancer tissues, and the size of DCE-MRI quantitative
parameters in different expression states was analyzed. The correlation between the quantitative parameters of DCE-MRI and the

trans trans,

expression of Ki-67 was analyzed. Results: The K™"max, K™"mean, K ,max, and K,,mean expression in the effective group were

trans,

significantly decreased than those before neoadjuvant chemotherapy (P<<0.05). The K™"min expression was significantly lower at

the end of chemotherapy than before neoadjuvant chemotherapy (£<<0.05). The K., max and K., mean values in the ER-expression
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and PR-expression negative groups were higher than those in the ER-expression and PR-expression positive groups (£<<0.05). The

V.max value in the PR-negative group were higher than those in the PR-negative positive group (P<<0.05). Ki-67 expression was
positively correlated with K™"*min, K"™"max and K™"mean values (7=0.384, P=0.003; r=0.294, P=0.028; r=0.551, P<<0.01). There

was no correlation between the value of K,,, V. and Ki-67 expression (P>0.05). Conclusion: The quantitative parameters of DCE-

MRI and the expression of related biological factors can evaluate the efficacy of neoadjuvant chemotherapy in breast cancer patients,

which is worthy of clinical application.

[ Key words | Breast cancer; Neoadjuvant chemotherapy; Quantitative parameter; Efficacy evaluation

FLIE R LoV b LB PRI, B
KRR MILTAR, H@m AR, mEEmE
PR A At L E I ARYF (neoadjuvant
chemotherapy, NAC ) J&45 JayflFL MR B 25 e 58
i TR BT R S DL B AT, n 4R/ b
L BRI, REIRITRCR . HEINACE £
AL R YT EEE B, (BT A —LE R XS
NACAHUR, IR FLIENACH) RN
oy U g R R % (dynamic
contrast-enhanced magnetic resonance imaging,
DCE-MRI) #AfEREIAR G ERE L, nTLL T
Fp IR R 1 L BERRAE N A B VRS, AR
Tk XA MAERAE 0T, AR SC B S6 128 55
T A6z UE 52 A LR 1 AR R T DCE-MRIGE fiE
SRR AWy N T R PR U NACY Y
B, FENTIZSEUSKI-6TRILMA D, DR
PHZ TV I PRSI (E

1 BORA %

1.1 —fER

B Hr20164F 1 H—20174F6 H Tl T4
JIeeg 15 ot 2 2 ) B 3% A i S Ay L s O S i
ARRINACIRIT RSO LB . Fi%32~67%,
SEH) (50.6+£85) %
1.2 MNKHEBRIRAE

PARRE: D Lotk, 5 e B TG KGR S
RFLME; Q@ segeEk A R IR kAR HoAR R I
WA s B TORIER L, @ WEHETECIIT T
R (Vb TR L R +IRBEIERE ), YFR K
L F—R&G25, BARBAITLd, 21 EIA
JARA, ARIrIr R A S . HEBRbRIE: @ ik
AR AL SR I A A, SIS BTG

Wi @ BRAEAEER S O WA TRbIT
ig
1.3 BAfSH

MRIKG A H SE E GEZA F] % 1.5T Signa Excite
HD#EIRT R B4, (4 83m a8 ZL IR % I ARE [
TP, B BUREML, SUNZLIR B SRR TE .
HH P RE SRS, R SN ELAR SRk
MT2WIF-H, EEHE (repetition time, TR)
/Il A (echo time, TE) =4 650 ms/85 ms,
254 mm, JZEEE1.0 mm, HiFE320 x 224, #%
iR EC ( number of excitation, NEX ) =4, fiE}
(field of view, FOV ) =20 cm x 20 cm, FH17H4
Wi 3 oMU % ( diffusion-weighted imaging,
DWI) HHfi. H# S8 b{H 7 Ho .
800 s/mm’, TE463.2 ms, TR 5 000 ms, JZ
JE4 mm, ZEEERT mm, 2FDWITFHIE
JRE Wi 0 o B S AT A2 3D-FSPGRIT 4
( VIBRANT ) Z A5 MRIGTH , 28 H0E T
T Hr e i A R b ) AL M TR R T S ( Gd-
DTPA, 0.1 mmol/kg ) R 1UK, # kA
XF HEFA L2.0 mL/s Jim o1 ff 128 22 JC ] B 441 8 I
TR 6.1 ms, TE 2.9 ms, TI 13 ms, FOV=36 cm x
36 cm, FAMPIERES2)E, HMFE350 x 350,
NEX=0.8,
1.4 BE&SH

¥ Bh A5 3558 ¥ 571 JE 4 DICOMENM{% 4 A Omni-
kinetics 4R/ 4T JE Ab PR . 6 BU kIR X
(region of interest, ROI ) JZ Tl X3l fig K ILER
158l ik A PREL (arterial input function, AIF) ,
K FReference regiontéi il , 455 T2WI, DWIK 3l
SRR EURH ENASA E, ERk R K)Z
MYEAROL, G, W E A shE
BRI SR R A XU T EESE. O %



332 2O, % ShAIE IR IR G E SO FLRE B A DAL T RO T AR AR

R (K™ ), XF EEF A LA P9 03 1
BHMAH R FE, H7 Ammol/min; @ HFH
(K., ) . BRI Eb ) T ] 048 P 1Y)
HARF A, A ymmol/min; @) MK AT EL
(V.) o B2 B A SRk ROIN A AL S
BUE P e/IMA L e RAE AP S8 8 . &3
W, ERETRARIRAEIX, BULPIE,
1.5 REANEERSH

D M EZIK (estrogen receptor, ER) |
7R ZAK (progesterone receptor, PR ) BHE::
PR A T A MO AZ N, &t >10%; ER.
PREAM:: FiE<10%; @ AREAEKKETFZE

2 (human epidermal growth factor receptor 2,

HER2) : FHEEZEA FATMEE, HER2ME
ik: —fil+, HER2{IRIK: ++Fl+++; @ Ki-67:
PRPEGL (o T AN, S N id sk PR
1 000 AR E A, B (-) 0 <10%;
BIPHME (+) @ 10%~15%; 5®FHME (++) .
>50%,
1.6 FrROTAbFI B kR

e SRR T BOE M AR fE ( Response
Evaluation Criteria in Solid Tumor, RECIST) ,
S5 R T A g 1 i e B Y R AL, 00 e
J5 IR AR J R AR B ARSI, 43 A S R TE AL
M, AR AITIERIEGE/N>30%; ToRk: ik
A/ N<30%E T BB AL (1~2) .

E1 BRI E1 MRIE&
W B, Lotk 35%, AEUW. AL B COBRIAYTFRT . IR B AT A d A N A SRR T T 4

E2 saRFEFI2 MRIE &
e B, Lotk 602, ZERMYI. AL B, CHBIRAITET . AT EIE AL T SR AP E N, 2 U AR LA

1.7 Git=abiE

JiEHSPSS 21OMPRHEA THEIT#43T, THHE
R FiMann-Whitney U5, Ki-6732 15 AUA &
PER JiI Spearman P . P<0.05H2% RA 4
HESSE

2 % R

21 BRAEAREMARLITRIIEDCR-MRIEE
SR L
@O HELAH: 414, K™ max. K™ mean.

K.max . K, meanfl7E 2 17 FE 5 KAy 45K
AF R AR FIRI7 AT (P<<0.05) , K™ minfH
TEARST 25 I BIRIT R T FE (P<<0.05) ;5 V,
BTE 2 D7 FEJE S AT 45 Ay 24 Jo W e 22 S5 4k
(P>0.05) . @ &4l 156, SiRITATH
b, JRI7 CRA K™ K, VJETE2T 2
Ja K AbST 45 BT ¥ Jo I i 22 Sk (P>0.05,
1) .
2.2 ER., PR, HER2A G FRIEKESKDCE-
MRIEESHMER

ERAEH MK, ,max . K, meanfH ¥ i
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B TERMITEZ (P<0.05) . PREAMEA W
K max. K,mean. V,max{H M 5 TPRIAYEZL

(P<0.05) . HER2{RAk 5 2B 4LHK™,
Ko VoSG2

X (P>0.05, &2) .

®1 AREREHAEESHENLR

28 Y adill 24"NACIH (ere h) PO, 2 PO, 4

AR
K™ min 0.187 (0.000, 0.676) 0.000 (0.000, 0.501) 0.000 (0.000, 0.047) 0.115 0.001
K™ max 4.592 (2.901, 7.736) 2.766 (1.459, 4.322) 1.915 (0.897, 3.110) 0.001 0.000
K™ mean 1.754 (0.965, 2.492) 1.209 (0.566, 1.901) 0.489 (0.288, 0.915) 0.011 0.000
K, min 0.000 (0.000, 0.000) 0.000 (0.000, 0.000) 0.000 ( 0.000, 0.000) 1.000 0.145
K, ,max 3.898 (1.984, 6.413) 2.440 (1.331, 4.581) 1.966 (0.838, 3.021) 0.047 0.000
K, ,mean 0.551 (0.201, 0.932) 0.204 (0.079, 0.565) 0.147 (0.044, 0.340) 0.008 0.000
V.min 0.000 (0.000, 0.000) 0.000 (0.000, 0.000) 0.000 (0.000, 0.000) 1.000 0.305
V,max 2.192 (1.457, 3.209) 2.299 (1.580, 3.384) 1.671 (1.018, 3.619) 0.770 0.470
V.mean 0.350 (0.192, 0.574) 0.281 (0.156, 0.424) 0.242 (0.091, 0.458) 0.173 0.237

T
K™ min 0.414 (0.000, 0.679) 0.500 (0.000, 0.664 ) 0.614 (0.270, 0.800) 0.815 0.138
K™ max 4317 (1913, 7.550) 2.513 (1.202, 3.946) 2.856 (2.207, 3.407) 0.097 0.254
K™ mean 1.451 (0.832, 2.178) 0.825 (0.299, 1.304) 0.798 (0.560, 1.876) 0.081 0.290
K,,min 0.000 (0.000, 0.000) 0.339 (0.000, 0.655) 0.000 (0.000, 0.000) 0.334 0.317
K, ,max 2.906 (0.086, 6.943) 2.843 (0.693, 6.933) 1.559 (0.713, 2.799) 0.596 0.418
K,,mean 0.067 (0.005, 0.505) 0.429 (0.026, 0.677) 0.181 (0.060, 0.475) 0.265 0.547
V.min 0.000 (0.000, 0.000) 0.000 (0.000, 0.000) 0.000 (0.000, 0.000) 1.000 0.150
V.max 1.221 (0.450, 2.394) 1.928 (1.477, 2.798) 2.902 (1.336, 6.511) 0.770 0.085
V.mean 0.143 (0.003, 0.507) 0.248 (0.154, 0.478) 0.306 (0.093, 0.500) 0.173 0.281

TE: K™ K S hmmol/ming 55 N AU AL PO, 2oTRYFHT 5L F 24~ WIS Ay LA s

P<0.05NZERAGI¥E L,

%2 ER. PR, HER2A[EFRiZKZSH DCE-MRIEESHHIK/N

PO, 4ALST R YT A AR Y LE AL

2 ER. PR, HER2 P1 P2 P3

K"™™min 0.000 (0.000, 0.392) 0.166 0.881 0.716
K" max 2.186 (1.172, 3.117) 0.744 0.105 0.945
K"™"mean 0.591 (0.327, 1.004) 0.563 0.761 0.822
K,,min 0.000 (0.000, 0.000) 0.251 0.185 0.139
K,,max 1.607 (0.761, 2.963) 0.004 0.037 0.697
K, mean 0.154 (0.033, 0.358) 0.026 0.034 0.938
V,min 0.000 (0.000, 0.000) 0.421 0.353 0.299
V,max 1.686 (1.022, 3.751) 0.053 0.038 0.945
V,mean 0.261 (0.094, 0.501) 0.860 0.786 0.179

1

: K™ K Hfymmol/min; 55 N WUSHIEIEE; P1. P2, P3J3INER, PR, HERZAFFRIBRAM 19 LLES; P<0.0522 A5



334 A, A SRR IR GO SR TR B A DALY I ROT O S AR AR

2.3 Ki-67H%i%Z5DCE-MRIEES#HRHExX
%

Ki-67%i5 5K min, K™ max. K"™"mean
2 FEME (r=0.299, P=0.016; r=0.374,
P=0.002; r=0.618, P<<0.001) , Ki-673ik5
K, VAT (P>0.05)

LRI () KRB AE LT, JR9T FBA AN
B, NACHER A TIEFARUIBRM IS A T FAR
RS, A8 R AR FT AT B AT LAY % 7L B aea B
Bk R, 0 nT LA A H B o RO B Y
HEEAIRE

PEATNACYF 850 5 UL I i e (5 2 R
H P DCE-MRIK AL # 0 2, ANLRE B kL
ALY T AR TP O A B L R BN 1 AR AL,
T T XF PR g LA A R 2 A T o A 7 £
B FEARBIE T, YT A S RIK M max
K"™"mean, K,max. K,mean{H7F 2 M7 FE)E M
A7 S5 R AR FIAYTRT, K™ minfE7E 1k
ST AR BT ESRYTHT PR, MO TR &,
X UL BINACTE DS/ g ey k35 385 P AN i e 1 7
A AR o VARAE 2 DTPFE IS KAk 74t ot
P B 2E 5, X AT A8 BN 4 i 4 i A8 A1 AT B
R, PR T AR R, AR
7 2IAEAR I IR

FEFLBVE ARG AE 2= I+, ER. PR,
HER2 K Ki-67 S5FLIREMN X R E Y], HEAE
19056 L R 9 1 36 7 =X B TS DA oy T
ER. PRIWZFRIRIREA] LLHIESE 2 N 436
SR RE, S AN LR TS 0 AR AR
YangZs: W5t R, NACHER] 5 o0 ZL 9 &
HER. PRAVIRE, HAHbFdMIL, Z5A6%
TR (P<0.05) . 7EAHBISET, ER. PRB
PEZH YK ;max . K ,meanfd s T ER, PRFAVEA,
EZRAGIEE Y (P<0.05) . 4385 KAl bE
JEER ., PREEIABAVERS, 145 440 AN ] B SR
(e Jeb 8 = 20 LA s PR AR T EE SRR 22, AT B 40 1
ErEETEE s . AN, ERALGE SR

AV A Pz A R PR 2K ST T 0 ) e e i A 1 A
), B, H5ER. PRFELFMEH ML,
IF 4 2 00 g ot 0 A =R, I A A )
% . TEARMFE T, ERFPRIATEAAIK ™ min .
K™ max . K" meanfE7E W41 [R] (125 5 LG 12#
B (P>0.05) , JRFEAEES K™ E 0 & A7
TEAE BRI IR 22 56, BRI, AT LR
HERN R, BnE I ES, B K E r
Wi, W ER2E L VA SK™ . K fH
ZIAFFAEV=K ™K MG R, H ZF R e E TS
Bk, LAV AEAEERZFE K BHEZH AR 2 1) 6
BEES MPRIAELZ A V.max(H & T FHYEL,
ARE Rt AR r kR, g S R4 2 K i
S5

HER2 2 H Wi 7L 75 Y B 246 hR, HER2
o R IRE S MR EE, 2, BiE
20 FEARBISE T, HER2IER KA 5%
IRHMK™ | K« VMEZERTGIHFE L (P>
0.05) , X AT fESE K R iz 48 A 5 b 1 8 A A
SRR ARG TG SE T AR S R e
WHER2FEP , M5 | B HAR 1™ Wp 185y i 36
i, 200 A A R A RIS, AN R
WAME, TESRRAER T,

Ki-67 & —F 5 20 it J& 30 A f 2257 24 % VI M
KRIRBUE, HIKi-67 1 7 H A 298 0E 1Y 14 7
Wy, FAKTEE, BHEREREK, W58
2 VT fE AR, Ki-6THRKS
Klmnsmil’l\ K"‘mmax\ K""“Smeanﬁﬁ'ﬂlﬁ‘ﬁ?é, ,ﬂ\:ﬁ
A AL T BE K (E 0T LA el B A L )
BRAREE, IMAT bk, T, Bk
MR, ArLIKi-675 2 SIEME,

TEARGE T, BARMRIUEF 5 R 2 7
SRR R, (AR — SN R 2 A, RS
t, EESEIIEAAAE S W, 5%
FIMELE W FEM, ORI 3 O3 {E, =
M= iR 22 . DRk S FIFIE 8l A )iz 8
SE RS KT S Ko L 790 8 80 ARG At 2 o 485 TR =
AR, a, FEAREAR/DN, RSk
HE— Y KA, $EFFDCE-MRIAS A /) 545
i, AT B R M PR 2 X RGAE 235 S A i o 2 i
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ik, MfiPE—E 9 DCE-MRIE 5506 LR 8
NACTTROEAG T IVER

25 FrA, W IDCE-MRIXM FLIRFENACYT
BOHATIEAL , HE S K ™ max . K™ mean ,
K max . K,meann] Z B8 F I T7 T SI6YT 5 1)
MR O, I RA A T 2 A TP A 45 5
EAS I ARAE N o
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