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The Value of Diffusion-weighted Magnetic Resonance Imaging Body

(WB-DWT)on the Preoperative Chemotherapy in Breast Cancer Patients
ZHU Zhen-guo,JIANG Man
(Jiangsu Province Hospital of TCM ,Nanjing 210029, China)

Abstract: [ Objective ] To evaluate the value of magnetic resonance imaging (MRI) whole body diffusion
weighted imaging (WB-DWI) on neoadjuvant chemotherapy in breast cancer before surgery. [ Methods] A
total of 64 patients with breast cancer accepted neoadjuvant chemotherapy before surgery were enrolled.
The lesion changes and apparent coefficient (ADC) changes through DWI imaging were measured before
chemotherapy,at the end of a course of chemotherapy and the whole chemotherapy. [Results] 48 cases
(75%)(CR 6 cases,PR 23 cases,SD 19 cases) of 64 patients (64 lesions) were effective,and the other 16 cases
(25%) were ineffective . ADC value before chemotherapy was (1.024+0.132)x10?mm+s?,which had no signifi-
cantly difference with that at the end of the first course of chemotherapy (1.065+0.121)x10?mm-s? (P>0.05),
but had significantly difference with that at the end of chemotherapy (1.225+0.127)x10mm-s? (P<0.05).
The tumor maximum diameter line was (43.62+17.63)mm before chemotherapy,which had no significantly
difference with that at the end of the first course of chemotherapy(41.77£16.94)mm (P>0.05) ,but had sig-
nificantly difference with that at the end of chemotherapy(36.82+16.05)mm (P<0.05). Change rate of ADC
value had a significant negative correlation with tumor maximum diameter line (r=-0.513,P <0.001). ADC
value of effective group was (1.068+0.127)x10mm-s before chemotherapy, (1.154£0.118)x10mm-s™ at
the end of a course of chemotherapy and (1.299+0.124)x10 mm -s“at the end of chemotherapy. The
change rate was 21.63+4.57 ,which were significantly higher than those in ineffective group. The sensitivity
of determination of neoadjuvant chemotherapy effectiveness by DC was 91.67% ,specificity was 87.5% ,the
rate of misdiagnosis rate was 12.5% and missed diagnosis rate was 8.33% ,the area under the ROC curve
of AUC was 0.931.[ Conclusion] MRI diffusion weighted imaging has feasibility and clinical value in evaluating
the value of neoadjuvant chemotherapy in breast cancer before surgery.

Subject words:magnetic resonance imaging; whole body diffusion weighted imaging; breast neoplasms;
neoadjuvant chemotherapy
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Table 1 The changes of ADC and the maximum diameter of tumor before and after chemotherapy in 164 patients (x+s)

Dbzt fnd e hemohorpy  chemotherpychomotheragy 1" T
ADC value(10”mm-s?) 1.024+0.132 1.065+0.121 1.225+0.127" 17.88+13.62
Tumor maximum diameter(mm ) 43.62+17.63 41.77+16.94 36.82+16.05" 15.59+11.76
Note : * ; compared with before chemotherapy, P<0.05.
—I PRSI (106540121)x107mm s
ESFARRZE (P005), 05405745 EF ok
(1225:0127)x10°mm-s? 22 57 8. % (P<0.05) e

25

197 1 R e KRR (H A (43.62+
17.63)mm 5 55 — fb 97 97 & 45 o7 0 19
(41.77£16.94)mm 22 %A W% (P>0.05),
18 5 167 45 % 1 (36.82+16.05 )mm 2 57
3 (P<0.05)(Table 1),

ADC {E78 b5 5 Mg e KR 4k 2 o
[ 67 AH 5656 2 (1=—0.513, P<0.001)(Figure 1).,
23 UFERMARTREERN ADC E
=R

AR YR AT HT B AT I A UR
48 i . TR 16 1, A AL R iR YT R
ADC 15} (1.068+0.127)x10°mm-s> fbJ7—
AFREE (1.15420.118)x10°mm-s2 fb)7 45
(1.299 +0.124) x10 "mm -s 2, 78 b K N
21.63+4.57 ¥ 1 3 5 TIOR3 (Table 2),
24 ADC EFIEARRITHEE KIS F
M

M4l 52 PRy 2045 1 5 ADC {8 3 & 97
RLEE AT F A, I8 ADC /50 2 37 % Bh
FeI7 A ORI REE R 91.67% R 51
N 81.5% . RIZFEN 12.5% ., WiZE N
8.33% ,ROC i & '~ I 1 AUC & 0.931
(Figure 2),

2.5 BEIFFE]

Bt 48 %, WKL M iR i v AL R

S AT R DWI B8 B8 220 3L 5 op

Change rate of ADC value(%)
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Change rate of tumor maximun diameter(%)

Figure 1 The relationship between the change rate of the maximum

diameter of tumor and the change rate of ADC
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Figure 2 ROC curves of ADC determining neoadjuvant

chemotherapeutic response

Table 2 Changes of ADC value in patients with different chemotherapy effections

Groups N Before After a course of The end of Change rate
chemotherapy chemotherapy chemotherapy (%)

Effective group 48 1.068+0.127 1.154+0.118" 1.299+0.124" 21.63+4.57
Ineffective group 16 0.980+0.121 1.087+0.106 1.150+0.120" 17.35+4.64
t 2.428 2.015 4.195 3.232
P 0.021 0.048 0.000 0.002
Note : * : compared with before chemotherapy, P<0.05.
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Figure 3 DWI and ADC images of a patient before and after chemotherapy

Je BN B =15 5 (Figure 3a) ,ADC E% &R
ADC fH15 = . 3 (% T J8 Bl 1E % 2021 (Figure 3b); fk
T 5 SR DWI EMG s i He i FR /s A5 5 3 Ak 7
R 55 (Figure 3¢) ,ADC EI{& 278 ADC fEA5 F 31k
I7 WA JIr 3 3 (Figure 3d).

303 i

e A i A P 8 2L s R s B (ELAF 188 L H 22900
W/ANT 12 % AR T 55 2 A5 T
RS a8t A A A LN A4 FE B A 3R LN T
Wi PR E R AR T, L A S R AR, IR B 436
JrA AL ZE S J AT, I PR 45 0 I LI IR 7
TR NGERIRIT A HWNAT TR sy A
WL R A RLIR YT O IR T O B
B BH B LRI B, AR RS T R AT
S b IR 39 O B R AR TR, AR AT AR R,
i 38 5 5 45 T £ MIRLLCT A, AWt fe g
NI B ST PN T

MRI 2 LI 3 Fi2ia R Z —  iZ R A E
R PRAR RN AR 2o, 3] o LAY R h RE S

446

FOH WA TRL BRUETR YT 7 R A XHE MRT 4 &
PREOUMA AR (WB-DWT ) &5 151 JC 1) 7 %50 W 0 7 9
Z— , KB sh 5256 R W WB-DWI 78 T fif 983 Xif
IBIT RN HAA RO WB-DWI & — F i
it ADC fH 2k 52 R AR K 434 H0E A D 4 A i
PR AT MR 4 58 B AR IP RIS ADC ARk 23 #r i S8 490 Jd 3%
P I A T kb X 2 225 4 B R ARk, A I
PRAE AT i WB-DWI = 2 5 4 [T Al A3 o 1k
AR AR 0, DW JSAG s S fieb 8 98 1k 522 5 15 1R
A, 55 T (el BRE A 247 76 W R 3D A R IG AR 2 I8 K
FERCHIMT R LS80 ADC 18 5 20 23 P9 40 i 2% i 52
TR DG, BIVZH 200 PN 40 it 288 R 3, 7K 93 32 Bl g )
55, ADC {E MK WAk 778 20, 2838 9 kb DX 928 40 it
W KR IRIE , 20 i %5 B2 A1, ADC K Bl 22 38 55
BEIG RIN A ADC B 78 A6 7 B Jeg 20 a3 PE A8 1k, I
LR H IR FE 22 0L F s (R R AR /N2 i 7, AR
i gE H, JATT & B, AL 7T ADC {555 — b7 T i
SEORRT T 22 5, (AARYT 4 AR ADC {H W 3 R
K, X R BT 45 05 A8 e 40 I A7 A K 3R AE
eIy sk i 3 . IRV AL T AT 5 BB IR B K A%
ERAE R I, AT i R e R AR LR M T B B A2 Ak (A 4k

P a7 & 2016 4 5% 22 %% 6 H



I 5 IR e RAR AR B R, XL R I T 2L
3, H ADC {265 I fe KA 4 1 o 35 1
MR R, BATE KB, AR AT A A7
— AP R LR AR ST I ADC fH B {3 25 T
A BCRATTA N FLBE R A X 91 46 ADC {5 ] T
WA 8k, Ay HAR AL A T i 25 ) 2 1
DAL PR 2 M e A e SR O O
SRR A0 O 22 XK I TR LR b,
IRFE) P96 40 4 28 20 0 T AL, 3k (A5 X 4
i 3 B MR R ARG, SE R TRk T8, /R 3 ADC
(E R MRAR w5 TR T JC R 2 ke DX T g 40 i o
WS YR AL, 4 it % B2 JC W1 A2 AL, P JRg PN oK o35 XE L
P, BH ADC (AR RS, A2 BTk
B, ST T ADC BRI i PR, oAk
B2E My U |, B s AT RE Y BT AR
TR AR O, 3 nT RE 020 S MU J 1T oA
B

2 b iR  MRI 4 B 5K BOIAS AR 75 Al ZL R
88 A T STt R A B AR s B B R (B, IR R
A AR B ADC {H R 4 B R O AU 5 &5 SRR A
B, IF LA & T — B Berin gy s
%,

SEMk

[1]  Jiang ZB,Wang YH,He Z, et al. Optimization of the diag-
nosis index and examination scheme of breast cancer with
3.0T MRI [J]. Journal of Central South University (Medical
Edition),2013,1(8): 830-837.[¥% Hr, - =4k, B 4.
3.0T MRT X FL AR I 12 W 4 4 (19 08 28 S A 25 7 58 A9 910 4k
[J]. e K2 E Al (B 27 AR ), 2013, 1(8) : 830-837.]

[2] Tan YJ,Bao LY,Zhu LQ,et al. Application value of auto-
mated breast volume imaging in non tumor type breast
cancer[J]. Chinese Journal of Ultrasound Imaging,2014,
23 (6): 506-510.[FH A, Ak = R P9 5. A ShFLR
A A BUSARTE A b e 28 L B i v 9 102 FLAR (LD . vh AR
TR 2R ,2014,23(6) : 506-510.]

[3] Deng YQ,Wang HR,Wan CH,et al. Comparison the clini-
cal value of ultrasound elasticity imaging, conventional ul-
trasound and mammography in the diagnosis of nonpalpa-
ble breast lesions|J]. Practical Clinical Medicine,2014,1(5):
101-104, 114.[XBIE 35t , T o, 5 KoM, 4. 7 36 A 3

M2 2016 £% 22 %% 6 H

[4]

(6]

[10]

PEMUR S B RS B X A X fi 12 B 1k 2L R
2 Wi M B 1 X EE 2 B (0], S5 G IR 15 2%, 2014, 1(5)
101-104,114.]

Xin HP,Xin F,Zhou SQ. The Wnt5a/Ror2 pathway is as-
sociated with determination of the differentiation fate of
bone marrow mesenchymal stem cells in vascular calcifi-
cation[J]. Int J Mol Med,2013,31(3):583-588.

Li Z,Xu SL,Wang DB, et al. Diagnostic value of MRI in
BI-RADS classification of non-calcified malignant lesions
by X-ray photography [J]. Journal of Clinical Radiology,
2013,32 (10): 1419-1424[Z55&  VFIRR  VE 8k, 45 7L
Ji MRI X} 7L X £ 85 3% BI-RADS 43 2% v J6 45 1k % 1k
9 A2 112 B A (EL[J]. I R i 5 2% 4% 75, 2013, 32(10)
1419-1424.]

Li Z,Qian ML, Wang DB, et al. Breast magnetic resonance
imaging,Breast X-ray photography and ultrasonography in the
diagnosis of breast cancer{J]. Journal of Clinical Radiology,
2012,31(6): 794-799.[24 & , £k B3 7 2ok, 55, A%
PGSR RS . FLIR X 2452 KOR 7 A6 £ X 5L I e 12
UG A 0 0 % L. DK B2 7% L2012, 31(6)
794-799.]

Xu Q,Li W,Dong YF et al. The diagnostic value of digi-
tal mammography and magnetic resonance imaging in
breast tumors]J] Zhejiang Medicine,2014,1 (17); 1476-1477,
1494 [VF s, 545, i 5 K 45 By LR X 25 Rt
Ak AR AE FLIR R 2 W T B A )], #EVL R 24,2014, 1
(17):1476-1477,1494.]

Dong DD, Wang K, Wang D. Relationship between epicar-
dial adipose tissue volume measured using coronary com-
puted tomography angiography and atherosclerotic plaque
characteristics in patients with severe coronary artery
stenosis[J]. J Int Med Res,2013,41(5):1520-1531.

Yang P,Ma J,Liu QL,et al. Application value of MRI in
the BI-RADS 4 class of breast diseases [J]. Imaging Diag-
nosis and Interventional Radiology,2014,1(3): 229-233.
[l , S5, %04 B, 4%, MRI £ BI-RADS 4 28 3L I3 i
WA ET]. 2R WS A A AT 2, 2014, 1(3)
229-233.]

Zhu Y,Lu Y,Wang YT, et al. Early evaluation of breast
bancer liver metastases response by apparent diffusion co-
efficient[J]. Journal of Clinical Radiology,2015,34 (7):1097-
LIOL.[R ¥ Bl , M0, 25 S 0L 1 & Hore 3L I
S % 7% 301 9 20F M o @8 [T W R T 5 2 A A
2015,34(7):1097-1101.]

447



