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[Abstract] Objective: To explore the value of run-length matrix texture feature based on mag-
netic resonance turbo inversion recovery magnitude (TIRM) sequence combined with ADC in predic-
ting expression level of Ki-67 in breast cancer.Methods: The MRI data of 41 patients with breast cancer
confirmed by operation and pathology were retrospectively analyzed. According to the results of immu-
nohistochemical staining,the patients were divided into Ki-67 high expression group (n=21) and Ki-
67 low expression group (n=20).Region of interest (ROI) was drawn on the TIRM image with maxi-
mum area of lesion and run-length matrix texture analysis was performed using Mazda software;in ad-
dition,the ADC value of the same ROI was measured on the same DWI images. The run-length matrix
parameters and ADC was compared statistically between the two groups. The receiver operating cha-
racteristic curve was used to evaluate the diagnostic efficacy of the parameters with statistical diffe-
rence between the low and high expression groups and the combined prediction model. The correlation

was analyzed between the texture parameters and ADC with the Ki-67 expression level. Results: The
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HorzI-RLNU, Vertl-RLNU,45dgr-RLLNU, 135dgr-RLNU, Horzl-GLNU Vert]l-GLNU and 135dgr-GL-
NU in Ki-67 high expression group were higher than those in Ki-67 low expression group, and the
ADC values were lower than those in Ki-67 low expression group (P <C0.05).The HorzI-RLNU, Vertl-
RILNU, 45dgr-RLNU and 135dgr-RLNU were positively correlated with Ki-67 expression index of
breast cancer (P<C0.05),HorzI-GLNU Vertl-GLNU and 135dgr-GLNU were no significant correlated
with Ki-67 expression index of breast cancer (P >>0.05),the ADC values were negatively correlated
with Ki-67 expression index (P <C0.05).Among the texture parameters,the AUC of 45dgr-RLNU was
the largest (0.714) with sensitivity of 76.2% and specificity of 60.0% ;the AUC of ADC was 0.840,
with sensitivity of 81.0% and specificity of 80.0% ;the AUC of the combined prediction model was
0.886,with sensitivity of 90.5% and specificity of 75.0%.Conclusion: The run-length matrix texture
features based on TIRM sequence combined with ADC value can improve the prediction efficacy for

Ki-67 expression level in breast cancer,and play an important role in guiding the selection of clinical
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treatment options and the evaluation of patient prognosis.
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f#i il Siemens Skyra 3.0T £l Siemens Verio 3.0T
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AR ECARE MO, B 2L AR 1F AR Bl Y e T,
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1.20 mm, fLEF 34 cm X34 cm~35 cm X 35 em, BT R
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fEfhm T, WI F%): TR 5.9~6.0 ms, TE 2.23 ~
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b=50, 400, 800 F1 1000 s/mm*, % & 200 X 170 ~
220X 220, LB 32 cm X 32 em~ 34 cm X 34 cm, B R
WEL 3, L% ) K& ADC FIME ; O f i 3D FLASH
J#%] DCE-MRI #9##: TR 4.17~4.51 ms, TE 1.55~
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4L A8 25 A Gt B L (P<<0.05) , HAx iy i
HRFS IS REEP AR M 2E R Y RGE I ¥ 8 L
(P>>0.05), Widl=ziE ADC {02 58 G it 5 X
(P<C0.00D) MR FXA T ADC B & = F & R ik
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Y1 I0) 22 S e T2 8 U 7 TR R MR S S 5L
J ADC {5 Ki-67 48 50 S Ml 45 1 % 2.,

%1 Kib7TE. MEAZAHBEEESESHMEL ADCEH LT

X4 Ik koK 40 Bkika Z/t 1 P
Horzl-RLNU 128.51(71.80~222.52)7 192.427 (128.77~340.30) —2.269 0.023
Vertl-RLNU 124.06(71.17~236.81)~ 194.13% (126.32~356.26) —2.243 0.025
45dgr-RLNU 130.00(72.19~~234.64)7 195.307 (132.67~362.64) —2.347 0.019
135dr-RLNU 127.03(74.71~~234.81)~ 193.477% (133.32~353.61) —2.243 0.025
Horzl-GLNU 2.79(2.07~4.53) % 4,44(2.82~8.54)7 —2.269 0.023
Vert-GLNU 2.87(2.10~4.8D)* 4,41(2.89~8.23)7 —2.191 0.028
135dr-GLNU 2.90(2.19~5.36) 7 4,72(2.96~8.86) 7 —2.113 0.035
ADC(X 10 *mm?/s) 0.9840.15 0.8240.08 4.340 0.000

A FAPEHK (LW SR~ TwarEiOR T, RNELARKLER (%A 2.

B 1

4,62 %, EMIRI T ZR N ZEREIRE, ) TIRM 57 £ AWMU T LR AR 5 H KRB,

ERHYHZHET A% A ERIEGE) ;D) DWI(b=1000s/mm”) L)@kt 28 2§45 5 (47) ;) ADC B L&kt

2R RKETF),



TS SCER 2021 4F 12 A5 36 %55 12 W] Radiol Practice, Dec 2021, Vol 36,No.12

1523

T R SR T R M S0 PR S R

IJ ADC fE >k # 57 B¢ A 7 ) A5 7, 45 %)

4 AR R 3A . Y=11.820—0.014
ADC + 0. 012Horzl-RLNU — 0.100
Vertl-RLNU40.08345dgr- RLNU +
0.015 135dr-RLNU — 3. 131Horzl-
GLNU —+ 1. 636VertlGLNU -+
1.021135dr- GLNU (P = 0. 018 <<

— AUC =0.923
AUC = 0.714
— AUC =0.705

— AUC =0.913

0.6 0.8 1.0

10 1.0
i
/’/
08 S 0.8
06 06
i i
= =2
B &
04 0.4
Gl — AUC = 0.950
0z A AUC = 0.746 02
4 — AUC=0714
’/
00d — AUC = 0942 0.0
0.0 0.2 04 06 08 10 00 02 04
1-HSRE @

0.05),H AUC H 0.886, i /5% B Fil 435
- R @

B 2 ZRiHEALEMLE ALK ROC &, A 45dgr-RLNU &9 # B7 2 4
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A1 135dgr-GLNU 5 Ki-67 5 518] JG & 3% A et (P >
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0.05), BV Ki-67 45 ¥t 3= 3k 7K °F- 8 &7, 0 Pk AR e s
ADC {i 8%
%2 HESHPADCESL Ki67 R H XY A4 R

4 r i P14
Horzl-RLNU 0.358 0.021
Vertl-RLNU 0.351 0.024
45dgr-RLNU 0.364 0.019
135dr-RLNU 0.358 0.022
Horzl-GLNU 0.293 0.063
Vertl-GLNU 0.291 0.065
135dr-GLNU 0.278 0.079
ADC —0.514 0.001
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BEMh T 4% 00 U B2 JH [F S0 ¥R 2 B0 m
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.
it i

Ki-67 $i& $iOe #o il ik o8 4= 28 0 A
BEGE TG MEROARIE T SRR A B g AR
K ITROE M R R R K HUE K WS A G, TE 2017
i B ik e A 7 0 4H (CEG T VD 9 3 3 35 B P 4R 1 L K-
67 I 23k 5 2L 1R TS Sz A e A A
TR Ki-67 F8 89 1E A X4 Luminal A Bl 5 B HI#,
JI 90 19 e B8 AR A Y L 7E Luminal A 9 A 358 501K
2RI AR, 7€ Luminal B B 6588 2 & KK & .
[vi] Bt A AF 9 22 B Bl B AR 7 X F Ki-67 & Rk (>
20 V) MR AR . NI L T AR SRR L B R
fE5 5 Ki-67 ik AKF3E47 A0 5G40 Br , 2% 1038 1 52
BEFE DR R T Ki-67 MRIBIRAE . APFFEfx 5 F
TIRM KGR 40 B S B2 80f ADC 5 Ki-6 %
IRAE B AT AR S 2 M L 4k 2 8 bR 22 8] Y SC Bk 1
KB PRZ A 12 W R0RE O FLR R BB 0 Im IR A R 1k
TRIT 5 ZE W B RN TS 43 A B AL AT B 0 S AR S KA
DWI 1E 2k 5 22 i MR Hf B2 W e 51, w1 LA
KGFY WG 3 78 F K B os AR 80 i =
)15 B R4l 2% 2. I R b B H ADC i X 20 41
Ko F4 BB BE AT B . AT R R L Ki-
67 i RIKH M ADC fHAR TLERIL [ (0.8240.08) X

3 WEREELESHADC R4 TN E T AL RE Kir67 £k 2K 8 i 3

A 1% F-14 AUC AR R B R B P i 24 38 #
Horzl-RLNU 144.89 0.707 0.081 0.714 0.65 0.023 0.364
Vert-RLNU 133.27 0.705 0.082 0.762 0.60 0.025 0.362
45dgr-RLNU 144.14 0.714 0.080 0.762 0.60 0.019 0.362
135dr-RLNU 141.22 0.705 0.081 0.762 0.60 0.025 0.362
Horzl-GLNU 2.30 0.707 0.081 0.952 0.40 0.023 0.352
Vertl-GLNU 3.74 0.700 0.081 0.619 0.70 0.028 0.319
135dr-GLNU 2.98 0.693 0.082 0.762 0.55 0.035 0.312
ADC 14 1.107 0.840 0.066 0.810 0.80 0.000 0.712
B Ao A/ F 0.44 0.886 0.050 0.905 0.75 0.000 0.655

VE LT B A X 10 *mm? /s,
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107% vs. (0.984+0.15) X 10 mm?*/s, P <C0.001], H
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12 A SEAG B 24 R 10000 08 e 83 2E P b 25 00 1)
FIAE T B 58 A BESE . Qnk g 20 3 a3
T T, WI EHMG 0 Ui B 5 B 808 o A B & ADC B X AR
F R 40 B 8 o A R B A DA L R 9 45 R B R K R
5TV AE AR5 Ak 4 5 R 9 =2 TR 1Y 25 R A Ge it A
B, H 5 R0 8RR S AR B 2 ] 2 A O (P <
0.05) ik BAENU R BT T, WI R A2 5 7 IR
Ki-67 & 15 7K S i AH 56 M, 25 5 R K i A A0 B2 K 7
5 )RR i R A A% T By ) 3 B R AT % T B )
T Ki-67 #850H<<14 %5 Ki-67 $8 506 =14 % 19 L
R R SRR 4R MR 75.1% . 91.7% 1 87.5% .
62.5% ,AUC 43 %IM 0.724 F1 0.724(P<<0.05), &
GESRFWIELT T, WI 1% 20 BEAR1E 22 80RE % 43 A 11 5 )
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AW T TIRM B4, Fl H MaZda 304 i 1t
HIG AR PN i R R I S B AR AR S8, 45 R B R Horzl-
RLNU, Vertl-RLNU, 45dgr-RLLNU HI 135dgr-RLNU
5 Ki-67 FKikFa80A] 2 FAH M (P <C0.05) , 1M Horzl-
GLNU, Vertl-GLNU H1 135dgr-GLNU 5 Ki-67 %3k
FEBIR] TG 5 AH e (P =>0.05) , T 40 B & 0 Y
TSRS TR O B R B R R T RE
J7 ] 3 6 B A B CRIE R T L AR K R )
JE A IR G b i AR A BE B AR AR, R S0 KL 4 34 )
PEBE2E  RLNU 8RR A X 2] JE 4l ik RO &
(R34 A1 M, K R B E 4], GLNU i #0/h, 2z, N
KU BT FUBR R IE H A S R G IR AR T OE R
LU A IR A A A K R ELR AR BUETR AR AR S
AR AR BN 5 B RN R B Al IR b e A AR AR L R BB
PR A 200 ok, 3 el A T A8 A R RS R ¥ 50, k3L IR e
Ki-67 T8 508 =, Tilm & g B PR B B L iE R O
Y8150 FE TR JBE AN 4 5 BE A e

ABESERH ROC M 853 B 25 Z 00 Kic67 K ik

B IR A T A RE 45 R R ADC By AUC H

0.840 , BUREE FIARE 53 B2 3 33l S 81.0 24 F1 80.0 04 5 7R i

40 B S 2 80, 45der-RLNU 9 AUC & N

0.7 14, HHURR L FIVRR 53 B 4333 S 76.2 06 F1 60.0% . ADC

2 Wik B T 45dgr- RLNU,  BEA: A 1R Z HF 58 AL

il A S B0 Ki-67 &3k F B k47 o=, B

DWT [ i 73 B3N 5 % T kb 69 A2 8 3 57 B s oA

T A MRI 203 53 B I & ADC R I 5L A 8

Ki-67 By RILFEEE, T LLIK 3 B o b sm iy /R . A A

UK Gt 22 S (0 i R R R S B S 80K B ADC K

Hr BA WO A, 2 AUC 35 0. 886, i B K

90.5% JRf 5 R 75.0 %, Ha2 Wikt | T 54 ADC

BB S H R W 2 28085 7T LU 4 12

RURE R A R A ME R X Ki-67 k2 B R 47

10 F90I0 B A T RE
ARWFEAAELLT ] R H A T 2 40h iz

W 3k BE e v 1Y 45dgr-RLNU (432 W 180 {8 1% % A 48—

BRE ABESE P AR B D S5 SRR AR, 7T RE 2 A7 AR

P 2« R SR TG EHEAT RAEA 2 rpo0 W 58 R ik — 20 56 3IE

SO SR AN {H 5 2 10 ROT 5 955 B EUR #8467 2 1]

AT BEAFAEAS — 205 A0 e T2 0 W 0 B 2 R A 7 0 T o oK

R BT TR i — 20 80 e S 2 B 3 A
25 b TR BT TIRM [EIR 4 3t 75 56 B 20 1 5 5L
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