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H: K I F (vascular endothelial growth factor, VEGF), fof M. 28 1 (microvessel density, MVD)][Y22
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=R VEGF, MVDK T H b4 43 F WA (P<0.05) 5 AHICHE 4 7 & BLFL I B 5 b = BB i
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X, SVEAMK, HER- 21 FAMAIMVD HK,, 2 IEHIE(P<0.05). &ik: AT WAFLIR
A DCE-MRUE = ZBAAE B 22 5, H 5 BEMEENIAER VIR, JUHAE =B IR
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Quantitative parameter changes of dynamic contrast
enhanced-magnetic resonance imaging in patients with

Abstract

different molecular subtypes of breast cancer
WANG Haibin, WEI Qiuliang, CUI Zhenhua
(Department of Imaging, Anyang Tumor Hospital, Anyang Henan 455000, China)

Objective: To analyze the quantitative parameters of dynamic contrast enhanced-magnetic resonance imaging
(DCE-MRI) in patients with different molecular subtypes of breast cancer. Methods: A total of 140 patients with
breast cancer who were admitted to the hospital during the period from June 2015 to June 2018 were enrolled.
All patients underwent DCE-MRI scanning. The pathological and immunohistochemical examinations were
performed on the resected lesions after surgery. The breast cancer was divided into four different molecular

subtypes according to different molecular subtypes. Quantitative parameters of DCE-MRI [capacity transfer
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), rate constant (Kep), extravascular space to volume ratio (Ve)] and angiogenesis[vascular
endothelial growth factors (VEGF), microvessel density (MVD)] were compared among different molecular
ans a0d K of Luminal type A and Luminal type
B were lower than those of triple negative type and HER-2 overexpression type. The V, of the Luminal type A,
Luminal type B and HER-2 overexpression type was higher than that of the three-negative type (all P<0.05).
VEGF and MVD in patients with triple negative type were greater than those in patients with the other subtypes
(P<0.05). Correlation analysis showed that VEGF and MVD were positively correlated with K,,,, and K,
and negatively correlated with V, in patients with triple negative breast cancer. MVD was positively correlated
and negatively correlated with V, in patients with Luminal A and Luminal B type breast cancer.
in patients with HER-2 overexpression type breast cancer (P<0.05).

Conclusion: There are obvious differences in quantitative parameters of DCE-MRI between patients with

different molecular subtypes of breast cancer, and they are closely related to angiogenesis in patients, especially in
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constant (K,
subtypes and their correlations were analyzed. Results: The K,
With KTrans
MVD was positively correlated with K,
patients with triple negative breast cancer.
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#1274~(18.63%) . HER-234 ik 164~(11.03%),
A3 6 S 1 (SO A, 1R ) . S0 (34
) 266 (25 A, 1EI ) . 1346 (1o R
M, 3R ), 45 S0 21 9 151 5 4 B b X kb 22 % 6
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FH 7 b g B B B 2 AR PR R Y S A A E, AR
B AR A
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K ICE B A, BBV EMY, SkERSEHE, X
AR EAEZLIRZE N, s LR A ] B
iz, WE AT RO SR, RAE RS S
750 2Rl 4 B ) — 2, PRI S A R % B
JELBR X (region of interest, ROI) KETE[A]— 2
i, DCE-MRIFAHGSH . W 2 A 5m — 2 Pk
JIN PR B R A B 1T B B i A T WL )
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(Gd-DTPA)0.1 mmol/kg, J& LA A FEHF20 mL
APRER K . S SE R IR L BT A R S 5T AT 8
AR, A SRR ER 10 s, AT
40T AH, BCRAERTH]6 min 40 s
1.2.2 BB kR 5

BHE R BEGERERG TIEN, =
% DCE-MRIEME KGR . 5% R T 20 % 3 AL
AT AL, BUR R KT R 2T, BT
WRPE X BEROT, ArBEROIMEFFE [ —F i, DL
4D tissueq Ab PR [R) B e 88 /] — H I S ECF 1Y
401 T B ARG R R, DL ko b B BH B XA
NROI, EHLMTolfs S HFA, W& T EROI
FENS BB 145 8 R W B (K, o R AR
(K,,) I8 Zh 24 R B 25 B L () S LR 1A,
T % B L 45w B B 8 H 7F Rl — RO TIX 48 3K 7%
Ky Koo VH, HIEFEILROL, HUF AT
EIEAT 53T o
123 4T 4Rk

M AL 7 BTG K A A 2 25 b A i 2 S B A 12
Wi K% 958 21 240 2 H R AR AT M 3 3K 52 1K (estrogen
receptor, ER)\ @‘igﬁ%%ﬁi(progesterone receptor,
PR). FEAKK T2 (HER-2) 5Ki-67H#ik .
WKHE R 40 LER , PR, HER-2MIRE 5Ki-67#% ik
175 05 FL IR 98 43 M Luminal ARY (BERF/ B PRFH 1 ,
HER-2[HM:, Ki-67<14%). Luminal B (ERF/1f
PRBAME:, HER-2BAM:, Ki-67=14%; ERFI/EPRIH
P4, HER-2FBHYE) . =FH%I(ER, PR, HER-2¥4[H
P£). HER-23F %35 (ER, PRI MM, MHER-2
FH: ) 42
1.2.4 8 & i LIRAE

W2 F ARG 0 KRIEFR A, ThRA 5 K2
YICTEOE, J83 um, N FH109% F S [ 5, A 0 Ao
Ja Yl R, SR e e 4 204k 2 i I e il 48 9 R R K

K1 ARHFILEZREEREDCE-MRIEE S H L

[Al - (vascular endothelial growth factor, VEGF)7K>f-
JAHLSE % & (microvessel density, MVD)TH4L, i
70 & W A AR T A= W BORIT & A\, VEGE i
ik, BHAEE BT BUAR B (4 0k . MVDiT
e TOeE AU T SR g AR 5 (x40) SR B
Bz X, 5T a5 (x200) T iHEGHLEF Y
(D UIINEE S GRS N B S ol (= B i e

1.3 MEIER

Fe BN ] 4 7 W R 7L IR 96 FB % D CE-MRIGE
WS X LR TR 4> F 5 3L AR BB B VEGE,
MVD; S 1A [R) 4 F I 50 L B i B8 3% D CE-MRIGE
HEH 5 HVEGE, MVD/KY-BAH &,

1.4 Grits4bE

K HSPSS 19.040 tH 8 4k iE A7 84 43, 1 i
ORI R AR UE 25 (3ts) o, AT R 7 250 i
JLSD-tR 55, Mg M IE 25 3 A 4% 748 1 [A] A7 SC Mk H
SpearmanfH BT . LAAH G 2R £ r 7R PR 9EORHE] (1Y
M, P<0.0S HESFAG I EE L,

2 AR

21 ARG FIEZIREEREDCE-MRIEESH
A%

Luminal A%! | Luminal B K,,,, K, KT =
BH7 . HER-233 KA, Luminal A% |
B HER-2: RIBAWVE T =R, 2506
%i+%§X(P<0.0S); M Luminal A% 5 Luminal B
B ZPIE S5 HER- 21 RIKRIK,,,,,, K, 2
BHG ¢ 72 L (P>0.05), Luminal A%
BR | HER-23 RIBAWV LK 22 T G T 5 L
(P>0.05, 1),

Luminal B

Luminal

Table 1 Comparison of DCE-MRI quantitative parameters between breast cancer patients with different molecular subtypes

B2 il 211 S kA Kiype/min " K,/ min”' V.,
Luminal A%! 52 1.48 +0.18* 2.30 + 0.25* 0.52 + 0.06*
Luminal B/ 50 1.42 +0.14* 2.25 +0.23* 0.55 + 0.07*
=B 27 1.84 +0.19 3.99 + 0.41 0.43 + 0.05
HER-23:J k7 16 1.75+0.18 3.97 + 0.40 0.53 + 0.06*
F 46.623 330.357 22.622

P <0.001 <0.001 <0.001

5= FARALL, *P<0.05.
Compared with the three-negative type, *P<0.05.
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2.2 AESFLEFREEEVEGF, MVDLEER

“ MM VEGE, MVD KT HAh 45 5+ W Al
(P<0.05), Luminal A% | Luminal B®!YJVEGF,
MVD K FHER- 21 Rk R, WH L 22 R H 5
P12F i X (P<0.05, #2),

2.3 DCE-MRIEEZ#H 5VEGF, MVDHIHE X%
ST

Spearmantf &/ AT R« FLAR I BE T =B
RVEGE, MVD5K,,,., K, RIEHX, 5V.2 10
A5 ; Luminal A% | Luminal BE{[YMVD 5K, 5
BRI, 5V.R7AH; HER- 214 XA AIMVD 5

F2 RS FILEFFEEEVEGE, MVDILEL

Ky ie IEFH K (P<0.05, 33),

2.4 HLEIFEHG

B, BFEL, 435, A3 EREMESE
i, Luminal A%, %l D CE-MRIK % 1 W 2 5] ik
JER SR A R B, g W S5E B, [2E
T Ji Ak B A 2 1 ) i 5 Ak (208 DX 3 ) %of by o i Ak
e I R (E 1) .

B2, BEL, 454, EIHTRIEERE
i, Luminal B&!, %l DCE-MRI& % n] W 255 42
FLANT B S am Ak &5, 1R )2 e A BEOh % R Y i
SERb (L1 X 380 Ko 10 5 A A5 B 35 43 (1512) o

Table 2 Comparison of VEGF and MVD between breast cancer patients with different molecular subtypes

| L1 g AR VEGE/% MVD/(“1>-0.2 mm™*)
Luminal AT 52 45.97 + 4.65*° 60.15 + 6.14*"
Luminal B/ 50 46.78 + 4.72%" 58.49 + 5.24*°

— B 27 68.44 + 6.69 79.45 + 8.02
HER-2: k7 16 62.14 + 6.37* 69.34 +7.11*

F 144.421 75.753

P <0.001 <0.001

5=, *P<0.05; SHER-233FE AR LEE, “P<0.05,

Compared with the three-negative type, *P<0.05; compared with the HER-2 over-expression type, "P<0.0S.

R3IDCE-MRIEE S 5VEGF, MVDRITE X5

Table 3 Correlation analysis between DCE-MRI quantitative parameters and VEGF and MVD

A3 AY Kipone K Ve
Luminal A %
VEGF 0.126" 0.159% -0.204%
MVD 0.304* 0.135% -0.342*
Luminal B 7!
VEGF 0.119% 0.231¢ -0.187%
MVD 0.296* 0.117% -0.337*
— B
VEGF 0.385° 0.366" -0.326*
MVD 0.431° 0.402° -0.337*
HER-2 i Fik Al
VEGF 0.134¢ 0.129% -0.118%
MVD 0.369° 0.135% -0.196%

*P<0.0S, "P<0.01, “P>0.05.
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B3, BEL, 448, EFH LRSS E B4, BEL, 438, HF4H LREMNSE
i, AR, BhEDCE-MRIKE Al W52 3 22 741 i, HER-23L3RAA, A D CE-MRIE & ] WL 4%
AR B H R, b 2k L4yt B A7 7L AN W A B R, S WB N 5 4
Ivi) J2 T S Ak B R R PR 1% e e A (20 IX 3R ) ol oo 9 M, [ )2 T A BR AR R P A oAb (4T 8 DXk ) Yo i
5t Ak e B S5 40 (113) o g k5 Ak A5 B B 543 (181 4) o

Bl E2E%, 43%, AHNERENESERE, Luminal AR

Figure 1 A 43-year-old female patient, right inferior invasive ductal carcinoma, Luminal A type

(AT DCE-MRIEIE ; (B)[RJZHE A HARIE, K,,p=1.28/min, K,=2.14/min, V,=0.47,

(A) Axial DCE-MRI image; (B) Post-processing pseudo-color map at the same level, K,,,,=1.28/min, K,,=2.14/min, V,=0.47.

B2 BE%, 45%, ZANTREMESERE, Luminal BE

Figure 2 A 45-year-old female patient, left inferior invasive ductal carcinoma, Luminal B type

(A DCE-MRIEIE ;s (B)[RJZ MG HAARIE, K,,p=1.37/min, K,=2.21/min, V,=0.52,

(A) Axial DCE-MRI image; (B) Post-processing pseudo-color map at the same level, K,,,,=1.37/min, K,,=2.21/min, V,=0.52.
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B3 BEx, 4%, AN LEREESERE, =HE

Figure 3 A 44-year-old female patient, left inferior invasive ductal carcinoma, three-negative type

(A)HEDCE-MRIEMS ;. (B) A2 G AN E K], Ki=1.78/min, K,=3.67/min, V,=0.41,

(A) Axial DCE-MRI image; (B) Post-processing pseudo-color map at the same level, K,

=1.78/min, K,=3.67/min, V.=0.41.

rans

B4 BE X, 434, AN LRRESERE, HER2IRIEE

Figure 4 A 43-year-old female patient, right inferior invasive ductal carcinoma, HER-2 over-expression type
(A DCE-MRIEUS ;. (B)[FZ G AN E], K,p=1.65/min, K,=3.62/min, V,=0.50,
(A) Axial DCE-MRI image; (B) Post-processing pseudo-color map at the same level, K,,,,=1.65/min, K,,=3.62/min, V,=0.50.
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AW 1400 FLBEE F, Luminal AKI L
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