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[WE] B I7 B LR % (dynamic contrast-enhanced magnetic resonance imaging, DCE-MRI )
FHE S0 FIUGEREWCR . ik BBES T o852 ki 8 # R ATDCE-MRIEHURRHE , WA 73 Fils braks ) %
IATE UL DCE-MRIFMGASIEE S, R SMEMEZIK (estrogen receptor, ER) PHMEE LA, EREAVEA KB ( EH
“=2cm) | RIEHZOCEEA B BT (=455, 8.27; P<<0.05) ; 572 Z{K (progesterone receptor, PR) FH
P S, PRIIMEZR DGO L B TR (£°=7.23; P<<0.05) ; 5 AZEFEL/EKKNT32{K-2 (human epidermal
growth factor receptor-2, HER2) FHYEH He#%, HER2FBIMER KBkt b B B REAE (°=4.57; P<<0.05) ; HKi-67K
P L, Ki-67 MR R oAt . iktii SOy LB BRRAR (/=4.72, 7.88; P<<0.05) . FLN B MR
[ (203.15+15.46) s, FHHSRILFN (12517 +18.24) %, KIERSESER, PRIAMEFREL EHC (1=0.388, 0.359; P
<0.05) , SHER2EIA . Ki-67ThRictg 8L B EMENE (7=0.281, —0.3105; P>0.05) . &it: FUREDCE-MRIEIE4F
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Correlation between dynamic contrast-enhanced magnetic resonance imaging features and molecular
prognostic markers in breast cancer SHI Qin, FU Zhiming, ZHANG Wen, LU Xiaojuan, WANG Xiaoye,
BEI Jinling (Department of Radiology, Zhuhai Integrated Traditional Chinese and Western Medicine Hospital, Zhuhai

519000, Guangdong Province, China)
Correspondence to: SHI Qin  E-mail: shiqin19721@126.com

[ Abstract | Objective: To investigate the correlation between dynamic contrast-enhanced magnetic resonance imaging (DCE-
MRI) features and molecular prognostic markers in breast cancer. Methods: The preoperative DCE-MRI image features of 68
patients with breast cancer were analyzed retrospectively, and the difference in DCE-MRI image features among different molecular
prognostic markers were compared. Results: Compared with estrogen receptor (ER) positive , the proportion of large lesions
(=2 cm) and smooth edge of lesions were significantly increased in negative ER (x’=4.55, 8.27; P<<0.05). Compared with
progesterone receptor (PR) positive, the proportion of smooth edge of lesions in PR negative patients was significantly increased
(’=7.23; P<<0.05). Compared with human epidermal growth factor receptor-2 (HER2) positive, the proportion of large lesions in
those with negative HER2 was significantly reduced (y’=4.57; P<<0.05). Compared with Ki-67 positive, negative Ki-67 patients had
significantly lower proportion of large lesion and smooth edge of lesions (y’=4.72, 7.88; P<<0.05). The peak time of MRI in breast
cancer patients was (203.15 + 15.46) s, and the rate of early enhancement was (125.17 + 18.24) %. The peaking time was positively
correlated with the positive expression of ER and PR (7=0.388, 0.359; P<<0.05), but was not significantly correlated with HER2
expression and Ki-67 labeling index (r=-0.281, -0.310; P>0.05). Conclusion: DCE-MRI image features of breast cancer, especially

tumor size, marginal state and rate of early enhancement, are well correlated with the expressions of PR, ER, HER2 and Ki-67 labeling
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index, which can provide reference for preoperative prediction, treatment plan formulation and prognosis evaluation of breast cancer.

[ Key words ] Breast cancer; Dynamic contrast-enhanced magnetic resonance imaging; Hemodynamics; Morphology; Molecular
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7, WFFEUESEMERZR 32K (estrogen receptor,
ER) . 2 FE Z /K ( progesterone receptor,
PR) . NEREEKHEFZAK-2 (human
epidermal growth factor receptor-2, HER2 ) &
Ki-67hr 1048 4502 L i 512 0 1 00 B8+
17 A = A B luminal A, luminal B, HER2:3 3
ik Ko = [ 4R o 0 B AT DL 4 A M VT A L
BRI TG B SR L S A SR R IR R %
( dynamic contrast enhanced magnetic resonance
imaging, DCE-MRI) El& T M@kt i IE &2
S sh J12E e, e 2 n T RS Y
R SISHT, S — M AR AR R A
PR, A ZLE A 701 P bRk Z 6] 1 AH
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VEFE20134E1 H—20154E 12 7 ) R A8 BRI
TP BR 45 A R B A RHIUA 1) 6 8151 L i i £
AIifE: @ WAEFARGHEER A UE I 7L
i @ RETURNATILIRMRIE A, KA piARAT
SERITERE . BT IR s B ikt
KA =1 em; @ MRIFG i B4 T BE i .
BFAEWR34~72%, V1) (48.5£4.7) %5 Pkh
H4£0.9~10.4 cm, F¥ (4.4+1.2) cm. A&
HR AT OB S R E .
1.2 XEFE5FHZE
12.1 MRI424%

fdi 126 EIGEA A 91.5T Signa HDxRE 4R
KA A, OURT A 8 3E iE FLAR SR L& . B
HWURFEM , ACEL AR BT TR, X T H &

AR R YR R A i ], T &t e a2
Jili#£47 . DCE-MRI: R B I RS kA 7
IR A4, HEERIE (repetition time, TR)

6.53 ms, [EIJFEFE (echo time, TE) 3.2 ms,

ZE2 mm, #FMA 15, B H320 mm x
320 mm, ZE[FE410 x 320, % o 4L mE ik
fiz, & 40.1 mmol/kg, TESHRFE N2 mL/s,
TEEE R DAL %R A 20 mLAY0.9% NaCIE R
M

122 BAsHEHERE

Hiiss 5, RAIGE ADW 4.4 F 47 5 F X
RS T e A FHE AR LS AR R R EE R 40
( Breast Imaging Reporting and Data System, BI-
RADS ) 73 DCE-MRISFAE, 3= B4 45 b B
7. NGERER (e, BRFNELNIE ) | iR
NFRsR L (950 ARIS) . WEwEiL) , DLR
WAL | TR ] 45
1.3 RRALUFREFERERAE

A e I 2 225 4 % v 22 i R A
B, AWK, —HIREW ., AKOHE,
4 ymiZEY) Fr, HE R AU ESPIE AT
ER. PR. HER2HIKi-6 74l ,

(1) ERFIPR: ER. PRPHYE™ 5 {5 T4l
JIA% , BE: 200 16 A 240 B A P A v (ks . FH
PR <1% MEATE, FEPELIME = 1% A FHME .

(2) HER2: HER2BHMEF=) A k5 85 (0
B, EA T AT . JC YL (A B < 10% iR 20 it
B ARG E (-) , >
10% P 9 200 Jf A A 5 7 44 i R 4% €2 A 553 FH 1
(+) > 10% b2 20 A7 %2 5515 50 5 1) 41 i
FBE G 2 B85 << 10% 1 Jirb g 440 i 52 052 H 56 54 1 i
Mg a P BEBAME (++) , > 10%HY I eg 4 o
SR 1) S A AN B B (o s B (+++) o o ()
A (+) I WHER2BAME,  (+++) 2 HHER2FH
P, HER2My (++) W3, F5if— 2L ata¢
IR A2 A B AR AT S RGN, B3 35 SR
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(3) Ki-67: H4HIA% P 3047 e o > FH
YRRV, e B4 000~ 40A, FHorb B 40
M <14%MBATE, >14% M.
1.4 SitFaE

KHHSPSS 17.0% /A5t o0 b, 2HIE AL
TOR LR F K56, AR 54347 R F Spearman
ERANFHT, KERKHEa=0.05,

2 4k H

21 FBREERENERFEZER

6 8 191 FL R 95 £ 35 09 Bl A4 R A &5
RS EREeoN (88.24%) , IR
FESH (7.35% ) , B30 (4.41%) .

MY 19116 (16.18%) , %

281 (41.18% ) , MZ29%] (42.65% ) .
TNMZ 1 11961 (27.94% ) , 11 #1304
(44.12% ) , TM1441] (20.59% )
2.2 AEHEEAFMES D TFREREYRHEXE
SERAMEH LB, ERMIEF A B &t
(=2 cm) . FADGOCER LLE I BT 5,
EZRAGIEE L (P<0.05) ; 5PRIAMEE L
55, PRBFAVER 0 SO i Fe ) B B 7
ERASHFE Y (P<0.05) ; SHER2MM
HHEE, HER2BM: 2 Kb S iy L 5] B i s
ik, ZRESITHE N (P<0.05) ; 5Ki-67
FHE 2 e, Ki-67 B3 R e kb . kb
NGOCHEEW L FI B REIL, ZRAGRIT¥E X
(P<0.05) . 54> T WG n &Y 0 N5 1L
FRIE LR, 2R\ ERITFEX (P>0.05,
£1) .

R1 ARIEEFIES S FRERSHEEX S

(n)

Hit PRI UL
ﬁfrjﬁ)ﬁ i i 1 A 5 . I % % N

&Y H“ >2cm <2cm Al PlH Jd“ A o] B X (N Pl ﬂ“ % M Pl
i i 2 i o

ER 455 0.033 1.15  0.562 827  0.016
Bt 27 10 17 27 7 12 8 23 6 2 15
BItE 41 26 15 41 100 23 8 2 12 5 5

PR 0.75  0.386 0.73  0.694 723 0.027
FEME 24 11 13 24 6 11 7 17 305 9
B 44 25 19 4 11 24 9 28 15 2 11

HER2 457 0.033 249 0287 111 0573
PHtE 39 25 14 39 12 17 10 39 115 10
BIME 29 11 18 29 5 18 6 29 72 10

Ki-67 472 0.03 0.75  0.687 7.88  0.020
Pt 35 23 12 35 0 18 7 35 13 2 6
B 33 13 20 33 7 17 9 33 5 5 14

2.3 FBEMRNAFSHEEWERETDHN
X

6 8 i L ¢ 9 B H M R 1 Ik 0§ B (8] K
(203.15+15.46) s, FWimibxRN
(125.17 + 18.24) %, ikUEmIE] SER ., PRIAYE
FIREIEM X (P<0.05, K1~2) , 5HER2
Fik . Ki-67tmic 8 B0 o o E A G (P>
0.05) . RHIRLE S5 FAEYFnEY T
WEFEMEME (P>0.05, #2) .

2 ABBMAHNESHE EMFIRE WL

_ S FIUERREY)
ECEZ :
ER PR HER2 Ki-67

IR [R]

r 0.388 0.359 -0.281 -0.310

PfH 0.031 0.042 0.175 0.094
PR AR

r 0.291 0.284 -0.206 -0.294

PfH 0.096 0.113 0.136 0.117

TE: PR
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e BHE, whE, 43X, BIHHERRE, AL A: DCE-MRURZAZLMRERT P EAER LR AS . EHARAL om; B: ZhaIGsmnd {5l
2k (dynamic contrast enchancement-time intensity curve, DCE-TIC) &, #ihA, FHRILR29226%, iKUERTE97 s; C~E: JHiL 4]
(H-EZfr, x200) . HIELHLBULFERER (%200, 90%, B | HEHLUEERPR ( x 100, £190%, H-3&FT)

B2 I EMRBIEZEFRRESREERER

e B, @ik, 504, BIEMESAEE, RIB. A: DCE-MRURNAFLAMNE AL RALHAE, E£Z1.5 cm; B: DCE-TICH, ‘F&#l, H
TR L112%, TKIEHFE]152 s; C~E: HEFRZHZUA (H-EYLfa, x200) . HIEHLULFIRER ( x 200, 90%, 3RFA) . fiEHaUbsoR
Ki-67 ( x200, 20%+)
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ER. PR, HER2. Ki-674 b5l it SE 7 FL IR
S5 A2 ) 2E AT SR B 0 I B T VA R B N A
67, ER, PREZE/MG TIME L 40, B
PR 2238 I A B S I RO A K, R
o, CEPEREEEL ., HER2. Ki-670 54054
XK, BHPESGERAR, DRI R BE AR, TS
U ARRZTMFSE R, AR RREUST
AR B B IR N SR, FRRYE S RS BR
W) B A T B SR B RS, AT
S F IR AR SRR PEDCE-MRIZFREL, X1
LW A A BRI R S

BRI 2 DA b i 25 1) LA ) T 2E 2 2 i
RY WML SR, i FLIR /NG B Rl £F 4 25
SRR RN, BRI E bR A AR AE S, (R
5 g S PR B R e M AE R L AR
R IR, ERFIPRIATER . Ki-67BAYEE i
Kb 25 H Y H B B S R ARG, B R AE B S 2
(P<<0.05) , ULBHERIMEN] B8 W/N % g 1= 28
AR, WUSELAE, AER— I EELEN N E
B PSR, MRIFI R TR
2 T AL FYRBAE , =ZEIT AL, 7]
e SR B T~ L ] (] 21 24 45 45 20 2300 I o 1k 3
A —E R PR TR AP, B A A
R —Fh ORI LA A 2 — 2D B uE . b, 7
kb KNI, AR R R I B A (AR
=2 cm) BHERZEPITERIL, HER2, Ki-67
K ah R L2 it AR ESARTGE, 5
W L R s R B, Ki-6T R
AT R A0 R P 3 BT 0, Ki-6 7hR e 48 B
PRI AN A K, — T TS UM R R K
N, J—J BRI T2 R, A
52 B BOR, HIESRAL R FUIR MR S s A
ATRE S N IRIE A ¢, 281, HlJE

O

25, (HARFE R & BN s AR 5 3 Fils br
BRI, LR R

DCE-MRIFY E G RFAE 7] S5z B iy 9 b A 1
HE RO, (HHATHESER. PR, HER2,
Ki-67 554> Hil J& A5~ 8] A9 A 5 M 1 o 58 4 B
. %M%Y BN, R4 S ER]
PEEATHH G, RUERT A SERBATE . B m 4l
SEOVR G (BN RIFSE P 45 R R R I I ]
SERMAVEMSC . ik I [R]85 M AT H R 2
U B AR R B R] o B 0 i
POEEYE . B EN, R EE R R e, A
WFoE @, iKIERTESER, PRIAMERE R IEHM
XK (P<0.05) , ikUERF[EERSE, ER, PREKIAK
SRR, FLAREE AR e, R TI5R,
TG 2.

2E BT, FLIREDCE-MRIEMG AR AE It H
SEMRE RN . LR, K sh 12E 5PR
ER. HER2% A KM Ki-67THric 8 BUEA B UFHH5E
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