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Tab.1 The comparison of clinical characteristics of

training set and validation set
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Fig. 1 LASSO was used to screen the radiomics features extracted by CNN
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Fig. 2 The radiomics features screened by LASSO were used to construct the prediction model of ESCC LNM
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Fig.4 The radiomics features screened by random forest were used to construct the prediction model of ESCC LNM
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F T2 o3 #IXF CT AR GEREAT BR 53 #) A AR AE
P B SFE T o HL T 3 40 FUAFAE 2 B HE B L %
S 2SN Sl o U e TR N A T U
CNN 3k 70 E 342 B ESCC LNM [ 5 A% 4H 4 4R 1F
Ho o HRT e ELRE 19 & B ), R L e £ LASSO [1]



/B L 25 - 4 BRI UM 2 45 % RS 1 R 1R 4 2 5 VR B9 ORIk 107

we

SA( Jo sisoudoid [eorurd oyl unoipaid 10§ weisowoN 9 8L

9 20 %0, 90 8:0
0 €0 €S0 L0 *dF © 9
IT°'0 €0 _S0_ LO 670
20 ¥0 LO 870 LT © €
10 , €0, S0, 20 6°0

00% 0S€ No.%n wm.“m o%woof mo.%ﬂ 0S 0 T
LB

B 5ESH Y1)
T e WYL
g LEN WY
HO/I H6-65 RNL

B I =
. Eu\m;f

<
TN L=
ﬁhwWﬂA HENL
00 &/
: =3 6
®

o8

00T 06 08 0L 09 0S O¥ 0€ 02 OT O

SO Jo sisougoid [earurp oy Jundipaid 10) weadowoN G 81

‘0 £°0 "0
2070090 80 e
1°0 £0.60.20 . 60
£0 60 50 ° 60 e
Z'0v 090 80 ek
00¥ 0SE 00E 052 002 0ST 00T 0S O oo
X% BE S > N
WY H A
R BT 2
R LN W E¥
- I/ T e W
B . o /M
v=
BN HEeR HEH
h
oo/l.%mA &/
= g
& 4
R52

00T 06 08 0L 09 0S O¥ 0€ 02 O O

131 %7 g ¥ B SAA fitiet 9 B
SRR MYSAA CHTMEE O N TV

q 1°0 2°0€0%°0S°09°0 20 EDT e g
1°0 270€£0%°0S°09°0 L0 EBFe €
$0S090 L0 80 6°0 EHE © I

00¥ 0S€ 00€ 0SZ 002 OST 00T 0S O
LCEW

W BESH W)
M%@.KW_. - WYL H S A
o LEN W B

HfI/1
B T BRI
= il
v< wa/=5p
B HEE HEBE

u\I«n.uowA
09> = s =
% [
00T 06 08 0L 09 0S¢ O¥ 0€ 0Z OT O 8

131 %7 v 0¥ I GE SO fifkist G Bl
Cek AN ISO CHMEE IO I T Y
d o N, o v oo ey
T°0 270€°0%°0S°090 L0 wHF e g
T°'°0 20€0%¥0S°09°0 L0 80 kHF e ¢

S0 9°0 L0 80 6°0 LT . T
00% 0SE 00E 0SZ 00Z 0ST 00T 0S O oo
% BES 0
S T - YT B A
& LEN W E(¥
-1 28 Hif £ BNL
¢ T s
kel
v EQ\ P
“Hew  mew el
N5 th 09<
%
% 6 F4
00T 06 08 0L 09 06 0% Of 0z OL 0 i

v I°0 20 €0 ¥0 S0 90 L°0

EHF e g
1°0 2°0 €0 %70 S0 90 L0
EHF © €
%0 S0 90 20 80
EHF el
00% 0S€ 00€ 0SZ 00Z OST 00T 0S O
L2214
bl LE YL S A
g TR F
m.m.|.. LEH W E¥
HfO/1 5 ML
¢ I Vs
v= ;0
RiaTe:] Riare
CYN e HENE
09 &/
L MR
3
0T 06 08 0L 09 0C 0¥ 0OE 02 OL 0 i
v 1°0 2°0 €°0%°0S°0 9°0 20
EHF e g
10 270€0¥%08°09°0 L0 80 EBF e €
S0 90 L°0 80 6°0 EHF 1
00% 0SE€ 00€ 0SZ 00Z OST 00T 0S O SR
W EESH v W)
WA B A
R B T v x
m|. %mﬂ\vg.nh.\*
HCD/T e mae
Hif I s i
V= wd /~7p
) T W
N4 h o=
— &/t
09> 3%
B s
P [V b
L

00T 06 08 OL 09 0S OF 0€ 02 OT O



108 A R B R 2 4R

2023 4

Uﬂxﬂ;‘%ﬁx%ﬂ (19999 A ¢ AE A #E A7 5 1 . L 0 8 1

9 AN AG FRAE I A T LNM g ) A 58,
AUC (95% CD7E 4155 Il k4 A1 55 i 4 43 5]
H 0. 747 (0. 694, 0.801),0. 751 (0.686,0.817) Fl
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Association between Radiomics Related to Lymph Node Metastasis and
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ABSTRACT: Objective To explore the relationship between the radiomics features associated with
lymph node metastasis (LNM) of esophageal squamous cell carcinoma(ESCC) and the prognosis of ESCC
by using convolutional neural networks (CNN) screening. Methods This study enrolled 308 patients
with pathologically confirmed advanced ESCC, including 154 with LNM and 154 without LNM. All en-
rolled patients were randomly divided into a training cohort and a testing cohort at a ratio of 2 : 1.  The
lymph nodes in CT images are marked by MRIcroGL software, then radiomics features of ESCC lymph
nodes were segmented and extracted by CNN.  Radiomics features associated with ESCC LNM were
screened by LASSO method and the random forest, these features were used to construct a prediction model.
Using Cox regression to feature selection, meanwhile establishing radiomics signature based on those se-
lected features.  And analyzing the association between radiomics signature and ESCC prognosis, and
then constructing the nomogram to evaluate the predictive ability of the model. Results By using CNN,
999 radiomics signature feature values are automatically extracted. 19 features were screened out by
LLASSO, using these features to build predictive models of ESCC LNM, with 0. 747 (95% CI. 0. 694,
0.801) in the whole cohort, 0. 751(95% CI. 0. 686,0. 817) in the training cohort and 0. 766 (95% CI.
0.672, 0.860) in the testing cohort. 9 features were screened out by the random forest and the prediction
model of ESCC LNM was constructed, which were 0. 692(95% CI: 0. 633, 0.751), 0. 683(95% CI.
0.610, 0.755) and 0. 723(95% CI. 0. 624, 0.822) in the whole cohort, training cohort and testing cohort,
respectively.  Multivariate Cox regression analysis showed that high-risk radiomics signature was associ-
ated with poor prognosis of ESCC (P<C0.05). The Nomogram results showed that radiomics signature
could more precisely predict the prognosis of ESCC. The C-index of the nomogram for overall survival
was 0. 710 (95% CI. 0. 670, 0. 749) and disease free survival was 0.775 (95% CI. 0. 746, 0. 804).
Conclusion The radiomics signature constructed based on the computed tomography radiomics features re-
lated to LNM of ESCC screened by CNN has a high value in predicting the prognosis of ESCC.

KEY WORDS: esophageal squamous cell carcinoma; radiomics; lymphatic metastasis; convolutional

neural networks
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