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[FE ] B WiTANYEsh AR %1% ( dynamic contrast-enhanced magnetic resonance imaging, DCE-MRI )
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[ Abstract ] Objective: To investigate the role of texture parameters obtained from the commonly used quantitative parameter

maps derived from dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) in predicting and evaluating the efficacy of
neoadjuvant chemotherapy (NAC) in breast cancer. Methods: A total of 63 breast cancer patients with pathologically confirmed in
the Shanxi Province Tumor Hospital from Sep. 2014 to Oct. 2018 were retrospectively analyzed. All these patients underwent DCE-
MRI before and after NAC. According to the pathological results, the patients were divided into the effective group (40 cases) and
the ineffective group (23 cases). Then we used omni-kinetics software to extract 52 texture parameters from each of the four maps
derived from DCE-MRI before NAC and after 4-8 cycles of treatment. The independent-sample ¢ test or Mann-Whitney U test were
used to statistical analysis between the texture parameters of the two groups. The parameters with statistical differences were analyzed
by single factor logistic regression, and the texture parameters related to the efficacy of NAC were selected. The receiver operating
characteristic (ROC) curves were drawn. According to the area under the curve (AUC), the diagnostic efficacy of texture parameters
in DCE-MRI image for the curative effect of NAC of breast cancer was obtained. Results: In this study, a total of 208 texture
and V,
maps of DCE-MRI before NAC in the effective and ineffective groups of patients, there were 13, 17, and 10 texture parameters with

parameters were extracted from four commonly used quantitative maps (K™, K,,, V., V,) of patients’ DCE-MRI. In K™", K,

statistically significant differences, respectively (P<<0.05). Univariate logistic regression analysis showed that there were 1, 7, and 3
texture parameters associated with the efficacy of NAC. No statistically significant texture parameters were found in the V, map (P
<<0.05). But the AUC of the above parameters were all less than 0.8. Post-NAC texture parameters and parameter change rates could
evaluate the efficacy of NAC. The parameters with better performance mainly included volume count, run length non-uniformity,
Avolume count, A run length non-uniformity in the four maps. The grey level non-uniformity and A grey level non-uniformity in the
K™ maps, and the A voxel value sum and A grey level non-uniformity in the K, maps also had good evaluation performance. All of
them had higher AUC, and had high sensitivity and specificity. Conclusion: Among the texture parameters based on the DCE-MRI
quantitative parameter maps, there are parameters that can predict and evaluate the efficacy of NAC in breast cancer.

[ Key words | Breast cancer; Dynamic contrast-enhanced magnetic resonance imaging; Neoadjuvant chemotherapy; Texture
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DCE-MRI#I## ( THRIVE¥%1] ) , TR 3.9 ms,
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B3 EasUEESHR T EROCH &

W K™ S E P NACK AT, GLN, RLNM ARFE . AGLN., ARLNMJROCHIZ Ibir, HAUCSH%40.805. 0.797. 0.807 %
0.850. 0.847. 0.839, HPM LB ZERIL 2= L.

F1 63GIABRBEEKSHE PN LIESHILR

ZH 5 % NAC/H AL NACJ/5GLN NACJ5RLN ARFUER AGLN ARLN
A . 104.00 1.68 100.38 -0.72 -0.72 -0.71

- (65.50, 309.25) (142, 337) (6531, 305.75) (-0.86, -0.56) (-0.78, -0.60)  (-0.85, -0.52)
P ”3 369.00 4.92 359.75 -0.33 -0.23 -0.33

- (195.00, 774.00)  (3.58, 850) (176.75, 655.00) (-0.49, -0.17) (-0.55, 0.36)  (-0.48, -0.10)
PlH <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

e IESOMEER TR = AR (xxs) FOR, ARIESIMEER P ECI A8 [ M (P25, P75) ] Fm.
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R2 AR QUBR ST R B LT T S ROC# 2%

ZH Mg FmA (95% CT) PlE Youdendf i B {E RYEY% PR %
NAC/HARFEL 0.805 (0.686~0.894 ) <0.01 0.5196 145.00 65.00 86.96
NACJFGLN 0.797 (0.676~0.888 ) <0.01 0.5576 3.43 77.50 78.26
NAC/FRLN 0.807 (0.688~0.896 ) <0.01 0.519 6 143.00 65.00 86.96
AR 0.850 (0.738~0.927 ) <0.01 0.607 6 -0.52 82.50 78.26
AGLN 0.847 (0.734~0.925) <0.01 0.644 6 -0.60 77.50 86.96
ARLN 0.839 (0.725~0.920) <0.01 0.644 6 -0.52 77.50 86.96

K, /&

NAC/HAR 0.821 (0.703~0.907 ) <0.01 0.559 1 145.00 65.00 90.91
NACJFRLN 0.827 (0.709~0.911 ) <0.01 0.559 1 142.50 65.00 90.91
ARBUE 0.855 (0.742~0.931) <0.01 0.643 2 -0.52 82.50 81.82
A PRZAE SR 0.819 (0.701~0.906 ) <0.01 0.534 1 -0.77 62.50 90.91
AGLN 0.798 (0.676~0.889 ) <0.01 0.5523 -0.41 82.50 72.73
ARLN 0.851 (0.738~0.929) <0.01 0.663 6 -0.52 80.00 86.36

VA
NAC/HAR 0.805 (0.686~0.894 ) <0.01 0.519 6 146.00 65.00 86.96
NACJSFRLN 0.802 (0.683~0.892) <0.01 0.5130 119.00 60.00 91.30
A% 0.848 (0.735~0.926) <0.01 0.607 6 -0.52 82.50 78.26
ARLN 0.829 (0.714~0.912) <0.01 0.601 1 -0.52 77.50 82.61

V, &

NACJF R EE 0.805 (0.686~0.894 ) <0.01 0.519 6 145.00 65.00 86.96
NACJFRLN 0.798 (0.678~0.889 ) <0.01 0.482 6 155.25 70.00 78.26
AR 0.849 (0.736~0.927 ) <0.01 0.607 6 -0.52 82.50 78.26
ARLN 0.864 (0.754~0.937 ) <0.01 0.676 1 -0.51 85.00 82.61

TEKEF, A BREENACHTI A 17480 7. 11, 17T SEENACIT A LBt . 7EX
MBRESAGITFEX (P<0.05) , NAC  HZ¥h, AUCKKII N (F£2~3) NAC/G I
JEHI8NSHERAGIFE X (P<0.05) , AF%L (0.821) . RLN (0.827) F1 A A FU%L
W2 B I S BUEAR A 26122 7 A Geil 2 (0.855) . A{RZEMELF (0.819) . AGLN
B (P<0.05) . #F—PATHHREHE RIS (0.798) . ARLN (0.851) .

i, SR ER, NACHIGE &AL R4 044

R3  6BIIAREREK, SHEDBLLIESHILE

bl gL NACJF B NACJ5FRLN AR A RZE A A AGLN ARLN
N 104.00 97.13 -0.86 0.66
4] _ _

HRA 40 (65.50, 309.25)  (64.00, 244.81) 0672023 (995 -0.69) (-0.78, -0.44) 0.67:0.24
N 369.00 030 -0.57 0.1 -0.34
b4

ARAL B (19500, 77400)  PBOOEITII 60T 006) (<074, 003) (051, 024)  (-046, ~0.15)

Pt <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

T RSB IH = AR (xxs) FoR, ARESMEURA AR 08k [M (P25, P75) ] #m.
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FEV . E T, NACTHT P4 B B ok & B2
SHAEFITFE LIS ; NACEHI NS
BESAGIT¥EL (P<0.05) , [FIHSH
WRA NS EENACYT R IR ; KT 9 £ 8]
MR, ANSHERAGITFEX

(P<<0.05) , HPF6NSESNACTT REICH
Yo BB SNACI AR S, AUCKK
FIANACH BARFI%L (0.805) . RLN (0.802)
AARFIE (0.848) . ARLN (0.829)
WE2. 4,

R4 6IBIFIEEE VEHETBOLIESHLE

215 154 NACJF R BUL NACJSRLN AR ARLN
AR 40 104.50 (65.50, 309.25) 96.63 (62.65, 253.48) -0.67 +0.23 -0.73 (-0.86, -0.53)
T 23 370.00 (196.00, 775.00)  346.25 (147.34, 695.48) -0.33 (-0.49, —0.17) -0.36 (-0.49, —0.15)
Pfii <0.01 <0.01 <0.01 <0.01

TE: ESOMBER TR« bR (xxs) FoR, ARESIMEEER TP ECI Mk [ M (P25, P15) ] Fm.

TEV,ZHE L, M B ETENACHTA 1014
MBS ESASIT¥E XL (P<0.05) , NACK
Ao ERAGITFEL (P<0.05) , 111
SRR ER AR E X (P<0.05) .
R Z R Hras R 2R, NACHT . NAC/H &

ARG HIA3 . 2. 2 SNACYTFRUHOCER, H
FANACIH IARFEL (0.805) . RLN (0.798)
A AFEL (0.849) . ARLN (0.864) AUCIH
MR (£2.5).

*®5 63GIFLINEREV, SHENHILIESHILE

4151 %L NACJF AR BUR NACJFRLN ARBUEL ARLN
AR 40 104.00 (65.50, 309.25) 97.63 (53.50, 243.56) -0.67 £0.23 -0.69 £0.22
TR 23 369.00 (195.00, 774.00) 468.82 + 377.42 -0.33 (049, -0.17)  -0.35 (-0.48, -0.20)
PfH <0.01 <0.01 <0.01 <0.01

T RS T = A (x=s) Fom, ARESSMEER A POECIU A8 (M (P25, P75) ] Fm.

FURRIER R B, SO AR — AT
DL AL ZUIR A PR S B 0 i, ORI T
Jikg NS A B, X TR 2 W iR T A R
KB, HET, DCE-MRIMSUHL /T T 24k
TR RIS W R X s 1) )
SR ) 20 R Ay T e ) Y AT, AR
WHFE M T LR B E NACTHTJFDCE-MRI #
LA R4 m SR M 25, H RS
WL S BRSO AT AT LR N A CY T 24 A T Fiu A
A

18 15 X B H NACHTDCE-MRIF) S HE 257
ST SRR T FNACT PR T -
EARNTE Y, BN EAEEZS AR % &

MZE, WK™ E TR BT B S R
KSR L X R
&, At — 2Ry lE 734 M2 HIROCHT 2 A B
HAUCHBEAL, Wi —M, FEif—2P
P REEA R BIA LM SBCEHEATRE . 703§
A% DS R gE R, B T NACHITR B SE 42 28 7t
( pathological complete response, pCR) ZH53E
pCREIMYRES: . 0. Wi . AHOC Qi 2, At
SABHE RG24 X, Wi Teruel % ' Xt
FLAR IR B NACHTDCE-MRIF 16720 HE S 50k
7500, KOAEFESI AT L2 minfst, . A7
% ZSR I EEREEE (stable disease, SD)
4. 5E45f# (complete response, CR ) ZH K3
%M@ (partial response, PR) ZH[H] 5 A 411
R A, Ahmed%E 223 i %100 FLAR
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¥ BB N ACHIMRIFY 164> — i 20 BS54 7
O30T, R BNT RN 22 57 T 25 ] LAIX ARy 7R 4
SN A7 IR . BARAHIEGY 5 Z i 5
—H, IAANACHTAATE AT LLFUIINA CY 7 RL A 4
S, (AEMRES RS BSOS E 2 A
AW, XATREER TS . g2
5t BRSO S B e B8 DL G AL B AR 4 1
25 S

EARMF 152 T BHA RIFIFAENACYT AL
BB S HL . fEANSHE Y, B dH
NACJH FARFEL . RLNB AR T ICR4, 1 A4
B, ARLNBYZXHE A 5 T Joskgl, HAUC
¥ . RBREOH T R MR AR R KN, RLN
FH TR G b e R 1 BE (A A AL, L
%, ARMLEE s, MR IS dn iy ) 12,
AR FLIRIE B 6T e, IR RLNAR
TeRA B NI, UEBHTETR YRR, ARl
H IR AT BN, HNER R o th 2 4 1S
A 5L

itz 4k, BFEDCE-MRI K™K HINAC
JEIRFEARB I . A GLN KK, B i A R {8
S, A GLNA AT LLPEAS FLAR N AC YT 2L -
GLNH TR IR e KB 43 An 34 5,
TFRRIES A KR L5153 40, WIGLN#/,
PR, WA R FGLNWA R . A3l
HBANACHFGLNL T IO 4, 1M A GLNZEXHH =
TR, UAENACIT , A 50 B B
WS R, B MERRIG. ARFE(E R
B TRV RYT I R T AR R AR SR AL, AR
BENACHTA RO M S FNACKH, HAMbETT
R, EREAIRT BT, AR ERE
GARZEE SR B AL, X — 2 5 kAR R
W/ B AR A O

ARSI T B, BEAREAE R
o B TIERIR B EAT D, BERIT R
BIARR, REEENACKHLSFS B IE 5 —3
SRR, X AT BE S Al AR i S S
SINACIT R RLRE , SRR TE B KR A
HORXTAR R R A5 R AT 30 0E, LIS m oy 45
FMERIE R rTEE M, IR XA [R] 0 i S B S Kk

TS 0sE . Hak, mPREARERD, K
Xf R LR T2, R T
— TR R EE R . A R R, AR
— % L DCE-MRIZ B S K0 7E AN [R) LA 43 F
SRS ] A T A PEARVE R . PR, R R T
DCE-MRI# H & ft Z 5K M Sl S HONACTT
RO T AN PR VE R, TR Sk A H At S5
Kl TEZIEHTAES, FRATS B G HA S A
o AP A A TP A TN S A, DA T —
HHHFTE

Wi BT R ORI & R, SR IR YT
Aokt L, Rl R AL T 2 ] B
PE, $Em TRERE AR RS R . ARG
WHW], @5 TDCE-MRI & #2508 1 8088
S, FIFINACHT . NAC)E S0 S5 M NACTHT
Ji B9 B0 A 0T LU N A C B 7 R4 3k A7 750 B
AL, JEHNACKHRFIE . RLN K A AR
A RLNXF FIFAENACYT 80 & B s e . Bl
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