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MRI # BN G R I B R HOFAE ZLARTE AT B L 7 Fr 3
HOE

Rk ENK, TRE, XiET

(TRREHKRFEWER LR, i &RE 050011)

W OE BHY: 5T MR P BONAUSAR 2 WP 8RB0 (ADC ) A9 78 Ak 78 300 L AR Ja 8 4 B A7 97 &b i (i
Fik: BB 2017 45 1 H—2018 4F 12 7 [ IA Y 80 4] Jay 5 e 1 ZL A J 5 I R BE Rt . o AR
BT A BT SRR S O LM AT R B AT, TR B ALY A 1 R ET . TR TR AT ZLR MRI
G, SRR B YT RIS TR AT MR A2 ADC . /AT MU 414 ADC H AR fk ( AADC) 5 HE
FRE (MP 434% ) BI%Z, It ROC WEEAADC 8 H W5 4l Bl AL T B9 RLRE
SR SUURF D, WY R ADC AT AT R (1.27 x 107 mm®/s vs. 0.98 x 107 mm?/s,
P=0.000) ; $&HMH P s, B = BEFLRE ADC EALIT RS La it 2 540 (P>0.05) , HH
AR FLIEH R B ALIT 5 ADC EI AT AT T (35 P<0.05) o A2 1 3 R % AADC
SR TAHLFAE S FE RN EH (0.448 x 107 mm?/s vs. 0.209 x 10~ mm?/s, P=0.004) ., AADC ¥
A LRI BT 8 BT 2L ROC IR F AR 0.72, BURIE 73.1%, $551¥ 66.7%, 4 AADC HIER K& A
0.239 x 107 mm?*/s 5}, PEPEFMMY 51.4%, BATEFIGE 83.7%, HERME 68.8%.
it ERZEGUE D, ADC 78 A LI TR0 A Bl B A7 97 RO — 2 AN (B

KR FUIRIRE s WOy, BB sREE LR R R BR K
FESZES: R737.9

Value of apparent diffusion coefficient of diffusion-weighted
MRI imaging in predicting efficacy of breast cancer neoadjuvant
chemotherapy

ZHANG Yanshou, ZHANG Geng, LIU Yunjiang
(Center for Breast Diseases, the Fourth Hospital of Hebei Medical University, Shijiazhuang 05001 |, China)

Abstract Objective: To investigate the value of changes in apparent diffusion coefficient (ADC) of diffusion-weighted MRI
imaging for predicting the efficacy of neoadjuvant chemotherapy in breast cancer.
Methods: The clinical data of 80 patients with locally advanced breast cancer treated from January 2017 to
December 2018 were retrospectively analyzed. The breast cancer in all patients was confirmed by hollow needle

aspiration. All patients underwent neoadjuvant chemotherapy, and routinely underwent MRI examination before
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Key words

neoadjuvant chemotherapy and before surgery. The relationship between the changes in tumor ADC values
(AADC) and pathological response (MP grade) were analyzed. The effectiveness of AADC in estimating the
efficacy of neoadjuvant chemotherapy was determined by the ROC curve.

Results: In the entire group of patients, the ADC value of tumors after chemotherapy was significantly higher than
that before chemotherapy (1.27x10”° mm®/s vs. 0.98 x10~> mm®/s, P=0.000). The cancer type-stratified analysis
showed that except of no statistical difference between ADC values before and after neoadjuvant chemotherapy
in triple negative breast cancer (P>0.05), the ADC values after chemotherapy was significantly higher than those
before chemotherapy in all the remaining types of breast cancer (all P<0.05). The AADC value in patients with
major histological response was significantly higher than that in those without significant histological response
(0.448x10”° mm*/s vs. 0.209x10~° mm’/s, P=0.004). The area under ROC curve of AADC in estimating the
efficacy of breast cancer neoadjuvant chemotherapy was 0.72, with the sensitivity of 73.1% and specificity of
66.7%. When the cutoff value AADC value was 0.239x10~° mm’/s, the positive predictive value was 51.4%,
negative predictive value was 83.7% and the accuracy was 68.8%.

Conclusion: In most types of breast cancer, the changes in ADC has certain value for early predicting and
evaluating the treatment response of neoadjuvant chemotherapy.

Breast Neoplasms; Chemoradiotherapy, Adjuvant; Diffusion Magnetic Resonance Imaging; Apparent Diffusion

Coeflicient
CLC number: R737.9

HAG, #rifiBifbyr (neoadjuvant chemotherapy,
NAC) BN R 30 3L B e AL A i o7 o &
Z =1 B Ay Ak R b d e R o
O Y O e IR Y O R EICE E . MRI
Y HOmA 1% (diffusion weighted imaging,
DWI) 1E R o QI ARk A, ] Sz i kb iy
Koy T AT W as gl 3 A0 S8 R v L e PRy
T A5 R, TE) R e AR 2H 2O 25 R Y L
A% A R HR AL (apparent diffusion
coefficient, ADC ) {8, & ] LSz B 248 Jfd %5 JiF .
E AN U R R , AR MRI T AN MBS
R AEFTAD CAE T LA 00 4= 28 1 o AR S 1] Jost 44 3
Br 1 80491 132 32 5 4l B ALy 19 Jm &0 g 109 3L I 08 AR
H W IE RGBSR MR A ZUADCE Y
t CAADC) HHBE B 539 (Miller & Payne
Sr g%, MPOYgL) BMSEYE, JFE g ROCHULEE
AD CAF A W55t 4l 1 7 208 %) S0 B R e 2, o
5 B A7 i e e 2 20 BB ) B AEAADCAR

1 ABEHE
1.1 —R&ER

WAE20174E1 H—20184E 12 H IR PO i2iBmy

© WA )3 i [ & F A F A EFH

8 0151 Jry P 1 40 L iR SR VSR, IR A B E B A L
P IR eT28Ee T3, N1E{eN2; 4E#326~69% ,
49,685 o ALY H S 0 B ZE I TE R UE S5 R iR
R I A N N i BT S 2 A i g
4~ JEIH, RIF TR EBUEE . B KAY RN
Hal, HAEAC/EC-DFE . TA/TER . A EEE
( weekly paclitaxel, wP) 7% (1) . HER-2[H
PR R 7L R R 25 T HUHER -2 13697 (AR5 B
KGWEEGH ) o FrA B 708 Bk y7 465 15
Wiar . FARATHE MATIEMRIK & . (LI 45517
U R AHAE AR BRI T AR, ARG IRA i 38 5 2R
VEE 98 20 2L 0 B S N 43 9% ( Miller & Payne sy
9, MP4T4¢) .
1.2 {48

MR A 2 >k % [ Siemens Magnetom Avanto
1.5 THELIRFAIHAL, THIOCHL IR R mLE, 3
FE Madrad SS300 MRI% FH & F 3 51 4 o
1.3 MEAHZE

A K A SR A RN, OBUEL A SRR 2R T
[ 2 T2l N . DW LA 5 U 8 & 1 T8 (835 145
( SE-echo-planar imaging, SE-EPI) #iAK. HiiZ
BANTF : b=800 s/mm”: TR/TE: 6 500/84.6 ms.,
ME (FOV) 340 x 340, 225 mm, F1H5H}E
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SRR R 528 4

30 s, TEDWIEHME T 0 & M f &, B 28 i K
JETD, ke TF A YR B R A, i R TR R % R X
(ROT) , FEECZ A 4 X 3k A D CAE I BOE- 4 (3
AGiit.

&1 80 HIZLBREEEHERTR

Table 1 The general data of the 80 breast cancer patients

ZRl n (%)
iy (%)

< 45 29 (36.2)

> 45 51 (63.8)
i R 43441

IIB 3 58 (72.5)

IITA 22 (27.5)
EE I GRS

AC/EC-D 55 (68.8)

wP 6(75)

TA/TE 14 (17.5)

AC/EC 5(62)
ol

luminal A 7% 21 (26.2)

luminal B %! 35 (43.8)

HER-2 [HH: % 14 (17.5)

— 10 (12.5)

1.4 REIFM

MPr R RS . ZREHE T ARG WA L)
AR T B BEAT B, AR R BT R 40 R T IR
R, 9P R5g: 19, MM ST R 29, M
o 20 i B R O b, D B <30% 5 3%, i
96 A L K0 08 L A T 30%~90% 5 49, T
MBI >90% 5 59%, R4 Ml e dEIH R, B
TR AL, AU AR BT AR (R
JEAL AN R I 2E ) o L1, 2, 3P ANHL
E W & W (non major histological response,
NMHR ) , 4. S AL FEERN (major
histological response, MHR ) o HEARWFFE A 3BT
AD CAE X JRCES bk T 45 995 B B W 0 EAL B0 B 58
2% f# (pathological complete response, pCR)
SE XA iR TR o Ak R 1 1 g 20 L
1.5 ZEit=4biE

A Bl R FHSPSS 21.088 44 EAT 20 B
fLI7 T . JEADCEH MMHRAINMHR4] A ADCH 1)
2 SR 8 T 0T, P<0.05 825545112
B, WIEAREHREMHR, 26 ROCHZ 5 8T
Wy rI7 R et A ADCAE .

© WA )3 i [ & F A F A EFH

2

1

R

21 REREBELERLITHE ADC &

8O & 35 (455 AR AT e B ) B M S
EHRTTH), BRI L), R L Sk R 241
T LT ATADC {4 0.985 x 107 mm’/s,
TARBIAR KK A IADCEHE F1.271 x 107 mmYs,
IF e EADCHI B Tt s, 2R BEASIEE
S (P=0.000) . RIEMIEHL e HLER . PR
HER-2. Ki-67 BJ&iLIELN, 45 Nluminal AR
luminal BA! | =PRI M HER-2H P/, H
luminal A %214, luminal BA 354, HER-2FH
PRI I4f], = BIRL10%] ., — B ZL R AD C 1 fk
JIPHTE RG22 5 (P>0.05) , HAb3Fh A
IR ADCHEIBALITHI F &, BAGIT¥ 2R
(¥P<0.05) (F£2) .

®2 AEEBIREALITEIG ADC EER
Table 2 The differences in ADC values in patients with different

types of breast cancer before and after chemotherapy

ADC & ( 10~ mm¥/s )

5] 4 4
WERAE o o s L L
T
luminal A % 21 1.019 1219 -2.848 0.007
luminal B%E 35  0.958 1282  -5.058 0.000
HER-2 AMERL 14 0914 1377 -3.092 0.005
=B 10 1.107 1.195 -0.804 0.432
HER-2 ik
SO 57 24 0.948 1367 —4.519 0.000
I SUESN 56 1.000 1230 -4.635 0.000

2.2 AADC 5FERMIIXR

R4 B 3 A S 9 S N 8O3 5B 3 4y A MHR 41
5 NMHRA, Hr, 25 EWHARpCR 1241,
MHR# (4~5%¢ ) 26%1; NMHRZ (1~3% )
5445, MHRZHALIT HTJG AADCIEZS AL B NMHR 4L 5l
B, 43 9J20.448 x 107 mm?/s. 0.209 x 10~ mm?/s,
ERAGIEE L (P=0.004) (£3) .

%3 AADC 5AREREREARXFR
Table 3 Relationship between AADC and different histological

responses
S BRAL 2R T n ADC (107 mm’/s )
MHR 26 0.448
NMHR 54 0.209
t -2.988
P 0.004
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2.3 ROC HiZ&k4 R

PLAADCAEAE I iF A 25, s 28 2195 38
RLAr2Eh “ahrE” fEROCHTZ, gk im
AUC=0.717, YoudenfgHUi KE #0.397, M7 EL
FIURET3. 1%, FrRE66.7% ., A ADCYEM g 41
ZULIT IR 35 OV AT 0.239 x 107 mm’/s,
PP PS5 1.4% , BIPETIAER3.7% , W%
68.8% (&l1)

1.0

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1R 5

B 1 AADC HhZHF|irmIZ R MK ROC HiZk
Figure 1 ROC curve of AADC in estimating pathological

response
3 i #

LB 4l B AL T S 9T RO A B AR 7 i
ANHIHA o i R L SR e R S AR T 8O0 A s A
(response evaluation criteria in solid tumors,
RECIST ) PEATSFROPAG o WP AG T B — R T I
IRAki2 . FLAREE RS . MRIAE J7 vk D &t g fsc R A2 1
A, HJRE, AN TR A LR R 23 1 S R e R G A A
KA, =BIRVRIHER-2 B2 7L A 2 5 3L
LR 4, TR 52 MR P A AL LR R 2 2 PR
i RGN AR H T BOR AR i &
PEAG BRI 25 RAF R BRI 22 5% o DWIAE S TE 4
MR AR e Ay, AT LTI LR s 09 fo i 2 8k o
TR L BKERI . AR, WXL
B F8 T e 1 A/ IN R B LA oo R

FL AR MR TG A5 38 o A P A A 4 4L oK o3 1
Pz g, 3R A0 2 2 SR RO S5 A Ko 15 B
P I B e, R JE B e R B R RN
TR . I R AD CAE 76 LR T g

© WA )3 i [ & F A F A EFH

B 9 728 R E 2 U AR R T o S R A 2
AN L R R, AR N K Ay T I A W is B %
M, SEADCHBAL . I7 5 s 40 i iy 28 T 5
S A R R A, K FTRCZ FREEAR, ADCIH
RO Tk o Bt , ADCAE AT LATE PR R L S B 4%
ek AR Z AT, RO AR ST R, XA T R Y
R EZEE L P& 45441
LR 988 BT 4 B AL IT 5 AD CHH 5 Ki-67 335 /K 1)
FHOCHE & 3B B AL 97 )5 AD CAE 3 Ak 7 i
BHEE (P=0.000) , Ki-67% 55 1LI7 i FE A%
(P=0.007) , A HADCAH 2 £k Al Lh S e i e
200 J6 384 T R I AR f B B . Sharma %N 1441 2L
95 B B AT B R AT T TS MR, R
BF [E) 4% 5 1t 22 90 46 1 FURTA D CAE 2 b7 J5 T
5 DX 43 g 28 RN AR N A B ME— 280, ADCTRT DL i
SRRV o PereiraZe !9 A 1) 6241 22 7 35 i Bh 1k
J7 R B BRI B T A 9 R AT S AR 1A R
ADCAE 3 I SpCRE UIAH G, X FhAZ b 1 BLAE b
oA /N, AT DA AR YR T R N B A
FE R o ASWEST & B8 011 FL AR 6 B & LI AT ADCF
PIE70.985 x 107 mm’/s, FARFTAR KK A ADCH
PIEN1.271 x 107 mm’/s . ALI7 5 IR 44U ADC
EHHBTE, 2R HA5%2%E L (P=0.000) .
LR E — 2 AR DR AN [R]  4r F Ar B fk
JYHTADCEAE VU4 8] K WL b & 22 % (F=1.515,
P=0.217) . WIEHER-2FXHEMN, 00T
HER-23f ik M B Rk dl, ADCAE7E P 4L [H] K
W25 (P=0.379) . HSHEMR""IRER
HER-23: 3¢ 35 Y 2L IR 8 0 AD CAEAH X388 i35 AS— 2
HY T 2L I 0 A B AT S Y o 3 2 2 I —
e AR S5 AR, e = % BRI R B L,
P IT I PV 25 ) 3% G I K- 67 28 38 15 100 R AR T LU
S B i g 2 AU HE FECIR A, (HAE Sy — R B A
EHE, REA SN EE., EAMEE"
7N 2 2B DW LR A w] DL 2L 98 7 B R 190 o
A 5% 3% 38 58 43 5T A D CAE (9 25 4k 5 R I 2L B i
2H AU BRSOV A 9 OC &, WA AD C{E & & nl LLAE
Shy BLH T T AL dE bR . — TN A 13 30 F oY Ak
672 F 5% Xt 52 1) Meta 73 BT $i 7k AD CAE 1 25 Ak 28 1]
DA S e B 7L R 5 B A B AR T 9T ALY . Partridge
SR 27 2 ) 4 A7 58 K2 RN B3R B i B Ak T FL R
i B E HEAT T TSR ST, K ILADCIH B & k)T
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HEER

ZANixs

o+

IR R %28%

7!

J RS 2 SRR s, JF HADCETERYT
A B pCR (AUC=0.60, 95% CI=0.52,
0.68, P=0.017) . A5 E " MHRALILIT AT .
Ji ADCIFE ¥ 2B 4 0.448 x 10 mm?*/s, NMHR
Y284 0.209 x 107 mm®/s, MHRZL A
NMHRZ A ADCIH B A Giit¥ 2% 5% (P=0.004) ,
PR AD CAE R LA g S B o Park %52 5%
R KAy g (R AR N2 D30% ) il
w1 2 A EAEADC cutofffE N 1.17 x 107 mm*/s,
R 4% (95% CI=81%~99% ) . Hi 5
ERHT1% (95% CI=44%~90% ) ., A WL LA
AADCEIFM Mm AU B e i, ROCHTIZ T
MALAUC=0.717, Youden#§%dx K1l 40.397,
MR ETI A%, BRE 66.7%.
ADCIFM Pl 21 8 & IR W W cutoff{E N
0.239 x 107 mm?/s, BAMEFMAES1.4% , B H
H83.7%, UERAE 68.8% . ARWFFTLL A ADCIEH AT
Jir 2 b 96 20 280 B N AR e AR A B A BBUSE, F
B 5 G ERE ST Wk T S5 YR S RS L 9 TR X
M . [) B 18 57 R Tk L % 9 e R L A G

AW GEAFAE — BN L Z 4, R[E 7 WA 7L
A JE % s ek R B bk L 43 o 3 R N A AE S — 3R
AW FEACKT B & G kB AD CE #7884 Hr . H
BRI ST PN Sy, A T A T o A M L R 2 I i
Y, REEFEEbE, RIEADCIEE T . Xing
AR b E L EE800 s/mm” , 4L MR R 05
KEADCH 22 5t Mo K o il 7 VR 9 & B b (i
$800s/mm’if, FLARJE ¥ AD CAA LT R Mo A
ADCAEH . I, ARAFFPBEZEE 7800 s/mm’, 1H
H HTLAMRIVTAS LR 98 87 4 B A7 7 38000 A o A
i —, AT WDEEAR SN, TR
ADCAE I & AR 25 5%

AW 5T 45 B W, ADCAE AT LA T 2L J5 98 5
5 B AT 0 BRSNS I AR T 80 ) AR T
4G bR

2 % 3k
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