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Dynamic contrast-enhanced MRI for assessing and predicting the response of breast cancer to

neoadjuvant chemotherapy

LUO Yixian, MA Jie, LIU Yongguang, YI Chunyan, XU Mei, HUANG Shelei
Department of Radiology, Shenzhen People's Hospital (the Second Clinical Medical College of Ji'nan University), Shenzhen 518109, China

Abstract: Objective To explore the value of dynamic contrast-enhanced MRI for assessing and predicting the therapeutic effects
of neoadjuvant chemotherapy (NAC) for breast cancer. Methods A retrospective analysis was performed on the clinical data of
45 patients with invasive breast cancer confirmed by surgery and pathology who received NAC before surgery. According to
therapeutic effect of NAC for breast cancer which was evaluated by the histopathological changes before and after chemotherapy,
the patients were divided into pathologic complete response (pCR) group and non-pathologic complete response (NpCR) group.
The dynamic contrast-enhanced MRI parameters in 2 groups were analyzed before and after chemotherapy. The pathological
result was used as gold standard. Receiver operating characteristic curve (ROC) analysis was performed on the parameters with
statistical significance, and the corresponding area under curve (AUC) was calculated to evaluate the effectiveness of the
parameters in assessing the therapeutic effect of NAC. Based on the analyzed results, Logist P model was established for predicting
the therapeutic effect of NAC for breast cancer. Results Among the 45 cases, there were 16 in pCR group and 29 in NpCR group.
Significant difference was found in tumor maximum meridian change rate (AD%), tumor volume change rate (AV%), change
of early intensive degree (AS%), maximum linear slope change rate of time-intensity curve (AS».%), changes of time-intensity
curve type (ATIC) between pCR group and NpCR group (P<0.05). The AUC of AD%, AV%, AS%, AS.% and ATIC were 0.711,
0.759, 0.711, 0.795 and 0.692, respectively, and the sensitivity/specificity were 0.38/0.97, 0.81/0.66, 0.56/0.83, 0.75/0.76 and
0.69/0.62, respectively. The AUC of Logit P model combining tumor volume change rate and maximum linear slope change rate
of time-intensity curve for pathological prediction was 0.793 (95%CI 0.644-0.942). Conclusion The dynamic contrast-enhanced
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MRI parameters in the early stage can be used for assessing and predicting the response of breast cancer to NAC.

Keywords: breast cancer; neoadjuvant chemotherapy; dynamic contrast-enhanced magnetic resonance imaging; therapeutic effect
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AD%=(D1-D2)/D1x100% (1)

Hodr, AD% A s fe R 24 AR AR 5 D1 ALY Hip i
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1 pCRBFNZSHEE MRI X FEE
Fig.1 Dynamic contrast—enhanced MRI images and pathological images of pCR group
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Fig.2 Dynamic contrast—enhanced MRI images and pathological images of NpCR group
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X5 W ZE 95 191 g ADY% A VY% . ASY%  ASna% .ATIC
K HAES BB 36 E AT LU AT, S5 SR A 4
] Zh A HE58R MRIEHE R 5 NS EEA G2 L (P<
0.05) . WIS KA sl J1 2550 (AD% . AVY%
AS% ASu% ATIC)XF L #r WL 1.

1 pCRANpCRAMIFSFE MR N FSERILE
Tab.1 Comparison of morphological and hemodynamic

indexes in pCR and NpCR groups

SR NpCR pCR VAL P{E
AD% 0.38£0.41  0.67£0.32  2.328  0.020
AV% 0.43£1.56  0.87£0.32  2.851  0.004
A 0.21£0.35 0.56£0.45 3.248  0.001
ATIC 0.28+1.03  1.00£0.97 2.196  0.028
AS% 1.18+3.24  1.47£1.11 2324 0.020

ADY%o: IMRIRA LA AVYo: IR IAFRAL LA AS %
R F) (5550 2 e R MR ATIC : 5558
JE M AR s ASY% : PR AL R AR L,

2.3 B 5E MRI SE T ITRIEF T Tl & R

R4 BT BN 25 1 5 MRT AR 2 8O I7 380 B PEAT
210 ADY% . AV% . ASna% ATIC 2 AS%3% 5 S8 5
JiIRE 7 B AT T RL A ROC 2R (18] 3) , FF A UR
B AUC(522) 0 S5 TR AV Tl ey 7
FRURR B B 5, T ADY% e 5 B 85 9 5 S AN S 80T R ATIC
A, A AN S5 AUC 83 0.7, Hodr , AV J
ASu% 1 AUC 73514 0.759 F10.795

—AD%%
—ANVY%

AlmaxYe
—AADCY

ATIC
—A0%
Reference Line

0.0 02 04 06 08 1.0
1=tk
&3 7SR MRIBLR S BT Z0FM ROC #iZLE
Fig.3 ROC curve of dynamic contrast—enhanced MRI

parameters for assessment of therapeutic effect

IR K IR ADY%  AV%  ASn% J2 AS%3% 44>
SR AUC Y KT 0.7, N IE S AUC B R4~

2 ISR MRI LGS XS H0EN
Tab.2 Assessment of therapeutic effect with dynamic contrast—

enhanced MRI parameters

S8 AUC 95%Cl  P{E ARG HURE ARRE

AD% 0.711 0.551~0.871 0.020  0.90 0.38 0.97

AV% 0.759 0.604~0.913 0.004  0.92 0.81 0.66
ASnic %0 0.795 0.648~0.943 0.001  0.51 0.75 0.76
ATIC 0.692 0.530~0.853 0.035  0.50 0.69 0.62

AS% 0.711 0.549~0.874 0.020 143 0.56 0.83

BEAVY% . ASan% AT Logistic 181 15437, 2 7 T80
BiHI Logist P(3) . XTERA ST F80FEM I 2
il ROC #h £k (& 4) , FH- 15 5] H AUC 24 0.793 (0.644~
0.942) , PAE 4 0.001, R 0.769, %5 57 & 0.80, AUC
A SN , UL A2 W e AN TE I, S —A
SRR RIR AR R LR 1Y

R3 AV%FIAS...YBR & T
Tab.3 Conjoint analysis of AV% and AS...%

24 fmirlE RE  FfERE A P
AV% -0.380 0.990 0.147 0.701
ASh% -2.331 1.117 4356 0.037
W 1.801 0.833 4.671 0.031
1.0
0.8
0.6—
)
®
®
0.4
0.2
o T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1R 5tk

4 BKEDXTTEOTN ROC B [E
Fig.4 ROC curve of conjoint analysis for assessment of

therapeutic effect
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i geE 20 2 = 1 O AR R A K R B RS 1 SR A
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