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by using the interaction between tumor features and lymph node features from pretreatment magnetic resonance imaging (MRI)
data. Methods: The MRI data and pathological N-stage of 229 patients with locally advanced rectal cancer were retrospectively
collected. And 3 radiologists delineated region of interest on tumor region and lymph node regions. 41 features were extracted from
the primary tumor and the largest lymph node respectively. 41 interaction terms were calculated. Receiver operating characteristic
(ROC) curve was generated by comparing each of the 123 features with the pathological N-stage. Area under curve (AUC) was
calculated. Results: After ranking the 123 features with a descending order of AUC value, 21 out of the first 41 features belong to the
interaction terms. The contract feature in gray level cooccurrence produces AUC=0.727 6 at the interaction term, larger than using
the corresponding tumor feature (AUC=0.555 3) or lymph node feature (AUC=0.713 9) alone. The signal sum in first-order features
produces AUC=0.713 5 at the interaction term, larger than using the corresponding tumor feature (AUC=0.567 6) or lymph node

feature (AUC=0.690 8) alone. Conclusion: The interaction between tumor features and lymph node features from pretreatment MRI

data performed better than each of them for the prediction of pathological N-stage after neoadjuvant chemoradiotherapy.
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T T SRS BT X TR YT I R
PEREAL B R . MAETEAA TR
ZHTHER I TR LSS R (pN o), R4 T
JRBRTET SIS T, 00 64 1 e ;R 2, I DR T e A7
P T R IR B AL G AR A T 4 B 2R )
R . A BEAE BT DI T i AR TN X bk
ZERERS (pNT) |, HIV B8 IR &k 5 iR 4
(T,) , MR AREGT “SH0NE” AEFAR
g

IF I 10 A VB G R R L5 PR v, 2
(R U 32 T3 o8 AT 3 WA 52 20 4 W bk £ 2
B WRELZSAA% . RO ZE T A 2 S A B L
NS E = B <o Vs B (S5 €y 5, a8
HEMIEA, FEARBEINGA NG, AMUE
SVEE, T LIRS AR, SR L I R
A, ARRGHBIIGIT T R 2
LT YR LH SN L 2 I S5 0 268 30— AL 18 n T
BIVAYT 5 I D 25 PR e O o ok L v
SEPE FTRT AR TR S B 2, AT
I F T A AR PR TC kX B A7l TR
(977 ST A A A 2

AR 27 1 B0 2 R T I A 1 2 [ i o
()32 BEA L S FRATTHR A T 3 i S A7 1
Huang% ' BRI G AF 1, T
BHUAZ % ( computed tomography, CT) [
R TIIZE B B IR L S5 R B IRAS , I%F
3 RS B8R R L 5 A 3K — BB ) A A4t
TR H AT Sh AR 2 A WS b
1 FH A S TR A A T BEALAE C TR L4 1

1% (' magnetic resonance imaging, MRI) , £+
YA 2P AR 253328 AUl g D i
AiE S AU R LSRR s B
JEUR KA AR L 28 12 R S
HOURRIBIEIT, B % I8R5 & L REE
AR LSRR B B RIVE o FRATTHEN g Ji Akt
FEIE RN CL G5 R 22 0] W 32 B S 2 W] AR AE 55 3k
ELEE IR B Re P OC R BN ), AW ST A H]
AR OTHE, R R BRI R I i L2k MR
B, T FH e Jis kAR E AR CL 45 R AR 1 58 B
THUFIINIAR L 45 B AR

1 BORA %

1.1 WM&

AAIGE Ry W TE , A5 8] T b =
= B PR 2R AR PR DL B HEE (45 2019KT76) .
YAFRE: D 20114E8 H—20154F4 A Jbat K2
i g 2 B B B T A WA RIS o i s @ 3
ZMRUIEW N 5k B ] ( =T8N )
@ BEHTRATHIE RT3 @ Tl K2 MR
B BEAT s R80T Rl BiG T 5 17 G
R 5 @ WA R HEBRbRE: O MRI
EUGAFAE P BN B I M 5 ) BBk
22 W R R IR
1.2 MRIE#HKBEZBRIEMN

FH2EEGEZ H) i Discovery 750 3.0 T MRI
FHAL, S A AP PR L P . A
JEIVFISEOL R .



(M BBHE) 2022FE3152

115

*1 HBHEZAMREHEIEREESH

A
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] (repetition time, TR) ; [FIJZHFA] (echo time, TE) ; [FIEHEKE (echo train length, ETL) ; fEF (field of view, FOV) ;
BB (number of excitation, NEX ) ; FAYKIEA ML A HEME ( single-shot fast spin-echo, SSFSE) ; Pt FiEM ¥ ( fast spin-echo,
FSE) ; Vg vRiinifg ( diffusion-weighted imaging echo planar imaging, DWI-EPI) .
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Std
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Sum

Skewness

Kurtosis

Energy d=1

Entropy d=1
Correlation d=1
Contrast d=1
Homogeneity d=1
Variance d=1

Sum mean d=1
Inertia d=1

Cluster shade d=1
Cluster tendency d=1
Max probability d=1
Inverse variance d=1
Energy d=2

Entropy d=2
Correlation d=2
Contrast d=2
Homogeneity d=2
Variance d=2

Sum mean d=2
Inertia d=2

Cluster shade d=2
Cluster tendency d=2
Max probability d=2
Inverse variance d=2
Volume

Major axial length
Minor axial length
Eccentricity
Elongation
Orientation
Bounding box volume

Perimeter

0.539 (0.453~0.625)
0.515 (0.430~0.601 )
0.532 (0.448~0.616)
0.536 (0.453~0.620)
0.521 (0.436~0.605 )
0.521 (0.436~0.605 )
0.568 (0.488~0.647 )
0.534 (0.451~0.617 )
0.512 (0.430~0.594 )
0.530 (0.444~0.615)
0.544 (0.459~0.628 )
0.545 (0.462~0.628 )
0.556 (0.478~0.634 )
0.573 (0.489~0.657 )
0.534 (0.451~0.618)
0.521 (0.434~0.608 )
0.583 (0.500~0.666 )
0.549 (0.466~0.632)
0.544 (0.462~0.626 )
0.516 (0.432~0.599 )
0.574 (0.490~0.658 )
0.516 (0.430~0.602 )
0.527 (0.441~0.612 )
0.561 (0.478~0.644 )
0.555 (0.477~0.633 )
0.562 (0.477~0.647 )
0.532 (0.447~0.616 )
0.520 (0.434~0.607 )
0.578 (0.496~0.660 )
0.542 (0.460~0.624 )
0.533 (0.451~0.616)
0.503 (0.418~0.587)
0.562 (0.477~0.647 )
0.556 (0.478~0.634 )
0.581 (0.501~0.662 )
0.567 (0.482~0.651)
0.506 (0.416~0.596)
0.534 (0.443~0.625)
0.517 (0.433~0.601 )
0.551 (0.472~0.631)
0.549 (0.467~0.631)

(
(
(
(
(
(

0.562 (0.478~0.646 )
0.603 (0.513~0.694 )
0.539 (0.453~0.624 )
0.546 (0.460~0.631 )
0.516 (0.428~0.603 )
0.516 (0.428~0.603 )
0.691 (0.610~0.772)
0.539 (0.449~0.629 )
0.568 (0.479~0.656 )
0.515 (0.421~0.609 )
0.530 (0.438~0.621)
0.640 (0.551~0.729 )
0.713 (0.638~0.788 )
0.684 (0.600~0.768 )
0.603 (0.511~0.694)
0.516 (0.420~0.611)
0.692 (0.609~0.775)
0.573 (0.483~0.664 )
0.591 (0.499~0.682 )
0.541 (0.451~0.631)
0.687 (0.604~0.769 )
0.540 (0.449~0.630)
0.582 (0.496~0.668 )
0.667 (0.582~0.751)
0.714 (0.639~0.789 )
0.671 (0.588~0.754 )
0.597 (0.504~0.689 )
0.515 (0.420~0.611)
0.680 (0.596~0.764 )
0.564 (0.472~0.656 )
0.555 (0.461~0.649 )
0.583 (0.497~0.668 )
0.664 (0.580~0.747 )
0.697 (0.616~0.779 )
0.667 (0.590~0.745 )
0.711 (0.631~0.790 )
0.565 (0.478~0.652)
0.565 (0.480~0.649 )
0.517 (0.431~0.603 )
0.682 (0.603~0.762 )
0.687 (0.611~0.763 )

0.559 (0.474~0.645 )
0.601 (0.513~0.690 )
0.505 (0.422~0.588 )
0.507 (0.424~0.591 )
0.517 (0.430~0.605 )
0.516 (0.429~0.603 )
0.713 (0.633~0.794 )
0.533 (0.447~0.618)
0.574 (0.488~0.660 )
0.540 (0.447~0.632)
0.538 (0.451~0.624 )
0.645 (0.561~0.729 )
0.727 (0.653~0.800 )
0.674 (0.592~0.757 )
0.605 (0.517~0.693 )
0.531 (0.444~0.618 )
0.656 (0.576~0.736 )
0.584 (0.496~0.672
0.601 (0.516~0.686
0.512 (0.430~0.595
0.674 (0.590~0.757
0.516 (0.432~0.601 )
0.582 (0.500~0.664 )
0.661 (0.583~0.740 )
0.728 (0.654~0.801 )
0.656 (0.572~0.739 )
0.599 (0.510~0.687 )
0.529 (0.442~0.616)
0.644 (0.564~0.723 )
0.579 (0.489~0.669 )
0.566 (0.478~0.655)
0.532 (0.452~0.613)
0.654 (0.570~0.738 )
0.707 (0.627~0.788 )
0.653 (0.575~0.730)
0.673 (0.590~0.755)
0.558 (0.471~0.644 )
0.556 (0.465~0.647 )
0.531 (0.445~0.617 )
0.695 (0.617~0.773 )
0.640 (0.560~0.720)

)
)
)
)
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