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The value of contrast enhanced CT-based radiomics analysis in predicting gastric cancer stage LIU Jing-
juan,LIU Wei, XUE Hua-dan, et al. Department of Radiology, Peking Union Medical College Hospi-
tal, Beijing 100730, China

[Abstract] Objective; To investigate the value of radiomics quantitative imaging features from
preoperative contrast-enhanced CT in staging gastric cancer. Methods: A retrospective study was per-
formed on a cohort of 174 biopsy-confirmed gastric cancer patients who underwent contrast-enhanced
CT examinations and direct surgerys. The volume of interest area (VOI) was labeled semi-automati-
cally. The radiomics features of VOIs were extracted using PyRadiomics tool, and machine learning
models were established and analyzed. Histopathological staging of gastric cancer was set as the gold
standard. The performance of diagnostic capability was evaluated by receiver operating characteristic
(ROC) curve,and the accuracy,sensitivity and specificity were calculated, and compared with the re-
sults of two radiologists specialized in gastric cancer imaging. Results: For distinguishing T1—2 and
T3—4 stage,the area under curve (AUC) of validation dataset was 0. 879. The AUC of testing dataset
was 0. 832,and the accuracy, sensitivity,and specificity were 74.3% ,75.0% and 73. 3% ,respectively.
For the identification of the NO and N+ ,the AUC of validation dataset was 0. 839. The AUC of tes-
ting dataset was 0. 670,and the accuracy,sensitivity and specificity were 60. 0% ,65.00% and 53.3%,
respectively. Lastly,for overall TNM staging of gastric cancer,the AUC of validation dataset for the
diagnosis of stage I — 1l and [ — IV was 0. 907,and for testing dataset,the AUC was 0. 700,and the
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accuracy, sensitivity and specificity were 65.7%,61.5% and 68. 2%. There was no significant differ-

ence between the performance of the above three radiomics models and that of the professional radiolo-

gists of gastric cancer (P>>0. 05). Conclusion: The quantitative radiomics models based on contrast en-

hanced CT had similar diagnostic performance to that of professional radiologists in preoperative pre-

diction of gastric cancer staging,serving as a valuable assisting tool in clinical practice.
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PR A5 A 2 5000 2 S5 0 B Y P RE 1 S R 52 e T A TR
BB L I TR AEARAE R R AE = A 7 1) B AR
FBE PRy 1.0 mm , {485 Y Sy A K8 A 45 1 [ Pk
2 J& ffi i Pyradiomics T E. (Version2. 1. 0, https://
github. com/Radiomics/pyradiomics) $& Bt VOI Py Jif
o LY S AR AH P R AE

PEIBCA 20 2 FRAE AL 48 LA R LS . O 1 T $ R o AL
ROF FUE IR B = 488 25 R AE 5 @ I T 4 i 9 b DX Ik
CT {H 58 B2 4340 19 — B Ge 1 H R AE s © FH T i i Ak X
B CT (B %5 8] 43 47 5545 2 09 SCHURHAE A 46 B 2L Az
%0 % (gray-level co-occurrence matrix, GLCM) . JKX &
AR 46 M (gray-level run-length matrix, GLRLM) ,JK
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10 3% A 1 1 L, /R S A g I
% SN AT SRl B SR S
I TG Y A I 2 B RN 0 I 4R 1Y
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JEVBURE R SR AR
AR ELH AUC 45 b5 09 X H 3R 15
AWK AR BRL, BT I
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level dependence matrix, GLDM) 28454 ,

WAL Sy 1 s A AL DR S B B A ST A
T A AU /N U D RN AN [ S 500 3 BN
Wi e 0T s CT MG AT F0AL B, 4L 215 1 &1
B 55 CT UG — ik A FRAE 32 S b 32 A 2%
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b AU AU o B e 5 L SR 1 B L AN 5 SR TR T ELAE
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ation , JMIMD X 25 2 F¢AiE Fil i PR S B AR AIE 2R A7 7 AIE 15
eI E D S 3 A W O R RRE . ARFITR
F 3 Frm & #L (support vector machines, SVM) . fifi #l
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Tree % ZFHL a8 5 > kAT B E AR CT 14
Y12 AR ST

Xof AR PR T 10 47 238 SCIUEFE AT U 45 3l 25
I PR A E P2 SR 43 i) Dl TMIIML B 3 v i e
TEBORBE AL B 8 2 5, X T TMIM 53 R 4E 5
I+ I FRRHIE B 5.8.10.13 F1 15, S A i
FH A% AL A 2R 0 % 5 AR 30 36 UE 4R P 2 1 AR R AR
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TR G ) U P O AR AR R 2 R TMIML B 3 v i R
(%@

AWETEH I 41 Lo BB ALK B 20 S I 25 5 AL
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NM) th 22350 BA 17 42 ) 7 4F
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AR LW RA EEAER.
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g i 55 A0 2 i v s A L2 18] AT D0 % 28 50 8 i IR s Ak
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SRR AL S5 T BT 2% L AP 2 B AR BB 43 T = TR AR L
JZ o s A Ol e  RE R Y 50205 ¢T3, sk
P PR A0 P RE A2 2 L ORI TG i s/ 1 e A R 2% R
RO B 4 2R 2R B <<1/3 23R 728 5 < Tda, R 1H A
R B8 AR A A LR D7 18] Bt 2% 4 B R Bl AR R
B R R AL R R AR OF 2 55 )2 O XOE 7 Tk
cT4b, 54T JIE 25 45 ¥4 Ji 107 18] B 7F 2% o 4 AR 4k 48 = B
F2 2 W UM ACAE 5 o J0E 4 (8] A 5 [ B %85 2 38 8 Of:
RIFKW .

B oN 43 A AR R AR U AJCC 45
cNO,O PNEEREWR I 4 5 N1, 1 ~2 MR PR 455 N2,
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cN3b,16 KU FRREMR 45, FBIKELIELR . CT
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BT BB ARPIR 3 A B A E RS> i
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5. 9 H A4 4

JITA 1 F AR B EURE 28 40 PR S % B RL. 2%
55\ AJCC 15 75 479 B 43 9] (pathological TNM,
pTNNMD Y HAKRFR L $5: DT 43 3. pT1, iR (210
BRI E RORS R 2 s p T2, M A= AL = NLZ s p T3, b
RN BT JZ s pTda, MR 2 KB Z; pT4b,
i 988 422 0 22 AH 4B IR %% . @ N4> 11 pNO L TG ik B 45
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s pNL 1 ~2 Dk 455 pN2, 3 ~6 itk T 45 5%
3 pN3a,7~15 MR 455 ; pN3b. 16 4~ 2 DL F ik
B4R, OM 438 pMoO, Joit ib ¥ % ; pM1, 17 75
WAL RS

6. GE it o b

K I SPSS 22. 0 AP AT G AT F 507 . 7 i BT A}
TR A A DASA (- o 25 3R0R L 43 288 i DL BK
FE G R, &8 %R E S8 R A Kolmogorov-
Smirnov K 55 43 #1 J& 5 £F & 1 4 0 A DL e Iy 22 5%
PE QNAF G IEZS o0 A J7 22 551 SR R A ST BEAS ¢
B EAT A1) B A WA G I A 20 A0 5y 22 55 1 0
Kl Mann-Whitney U Bk FIK; 56 #F 17 41 18] FL 45 40 2K
GERL W 78 07 B 53 3 A SR TR D7 G B R AT 4 1] FE K
25 ROC il £ 97l B2 2L 1) 12 W7 sk 8, it 46 b 32 1%
2 SImKEMZE TN & TNM 48 /92 Wi e )1 it
BR 0 McNemar #:5, LA P<<0. 05 h 2% BA 484t

& R

L. 1l R AR

KRBT I A 174 ) B35 V- B4R IE Oy (60, 5+
10.5) % (Ju Rl 29~83 %), Hfr 5 128 1] (73. 6 %) . &
46 5] (26. 4%); k7 B AL F 30T H K 33 il
(19.0%) . Bk 52 4] (29. 9%, B 32 89 i (51. 1%).
SRS R B R T1~T2 8 71 ] (40.8%) ., T3~T4
103 #1(59. 2% ) s NO ] 68 ] (39. 1%) . N1~N3 #j 3t
106 ] (60.9%) s TNM 43 T 8 53 41 (30. 4%, 11
B 41 5] (23. 6%, I 1 79 B (45. 4%, IV 11 1 £
0. 6% Gl REn AR BE T o lEE
AR WS 22 5 SOASTA] N 4333 CTNM 43 3 58 25 109 1 il 22
SAFRIE L (P<<0. 05,58 1), AR [H 0 W B &

[i] P9 16 PR 9} 22 R B T Ge 124 | L (P>>0.05)

2. AR 2 R AR 43 BT 4

AR AL 2EFRAE B 58 3 18] ICC 2 0. 77995 % CI:
0. 734 ~0. 824), BF 58 & P ICC 2 0. 825 (95% CI:
0.789~0.862),

E T1~T2 W15 T3~T4 B0 525 4, 7858 X
I s AR PR 36 9E 4R 1 AUC K 3k £ B 8 280, =t
FAEEUE 8 MR R AL F FRIE (3R 2D, s 4y A AL 2
AdaBoost, 7F 3¢ LI iF 4 i AUC 3 0. 879 (95%
CI.0.817~0. 940) , B AU A7 B hy 83. 5%, Ff &
85.5% SR K 80. 4% (& 2), TEMIRAE i AUC
0. 832 (95% CI. 0. 687 ~ 0. 976) , £5 1 o 1 Ji£ Ny
T4 3% U E R 75. 0% BE SR EE R 73. 3% (A 2).
I PR B U 8] R 1) o B 3L MO R L R S 4 B
88.6%.95.0%.80.0% M 85.7%.95.0%.73. 3% (17
e TR ML R E R LGB L
(P=0.125.0.219),

NO JH 5 N1~ N3 J 00 52 56 v, 76 58 g5 ik A
IS AUC 38 38 5 fE 8 2 80 S AR FRIE 202
13 MSEBR AL HAE (R 2) B fE 3 BRI R SVM, 75
X UEH g AUC S 0. 839 (95% CI. 0. 770 ~
0.909) , B AU Ay 82. 0% R EE g 86. 1% . 5 5
FEN 75.5% (B 3), fEMK 4 h iy AUC 2y 0. 670
(95% CI:0.481~0. 859) , BRI i fffy B Ky 60. 026 , B Jek
BER 65.0% K 5N 53. 3% (B 3) I R B U 5]
PR B L B BB L RE S B R T4L 300,95, 004
46. 6% I 68.6%6.75. 0% .60. 0% (17 4}z 7 4EL B EE )
HIA AL R 22 R IG5 3 L (P=0. 302,0. 581).,

Ry AJCC I m . B TNM 081 T — 185 11
— IV 15 28 5250 v, A6 38 I UE AR 4 SRR SE 1 AUC
o PR AR S50 SRR BUR 15 AR 4L # R AE

%1 FETHENIBRTINM pREmEZNEREHLE D
) \ 9 2R A%
g . @5;; P ) R — J%:”ﬁh -
Wi R & B K i
T o
T1—T2 #x 71 62.9+10.3 15 14 18 39
T3—T4 # 103 58.9+11.1 72 31 19 34 50
%t A —2.555° 1.739" 1.196°
P& 0.011°" 0.187 0.550
N 447
NO #5 68 60.8+10.7 58 10 18 21 29
N1—N3 # 106 60.4+11.1 70 36 15 31 60
it i 0.198° 7.899" 4.93%
P& 0. 843 0. 005 0.085
TNM 2 #
I—14#H 94 61.3+10.5 19 22 27 45
m—1N#H 80 59.6+11.5 27 11 25 44
%t A —0.811° 4. 072" 2. 646"
P& 0.417 0.044" 0.266

7 :* Mann-Whitney U #% % Z {4 ;° XZ fi;* P<<0.05
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M H AT AJCC 45 pdk = 15w CT B0 % —r
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FR R o 1 R I K TNM 239 22 5% 52 A 4t i 1 45
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Predictive value of contrast-enhanced CT radiomics combined with traditional imaging features for Ki-67
index expression in gastrointestinal stromal tumors YANG Cai-wei, LIU Xi-jiao, WEI Yi,et al. Depart-
ment of Radiology, West China Hospital, Sichuan University,Chengdu 646000, China

[Abstract] Objective: To investigate the value of contrast-enhanced computed tomography
(CECT) radiomics combined with traditional imaging features in noninvasive prediction of Ki-67 pro-
liferation index (Ki-67 PI) expression in gastrointestinal stromal tumors (GISTs). Methods: The data
of patients with primary GISTs diagnosed by surgical pathology in our hospital from September 2010
to September 2020 were retrospectively collected. The diagnostic radiologists were blinded to inde-
pendently analyze the CECT images to record the traditional imaging features. Patients were randomly
divided into training and validation groups using ITK-SNAP software to outline the region of interest
(ROI) of the tumor on CECT images,and using AK software to extract texture features. Logistic re-
gression was used to screen the feature parameters and construct the radiomics model. Then, the tradi-
tional imaging features model, the radiomics model and the combination model were established respec-
tively. Results: The results showed that the diagnostic performance of the traditional imaging features
model was average,with the area under curve (AUCs) values of 0. 720 [95% confidence interval (CI)
0.651 to 0.788) and 0. 665 (95% CI:0.547 to 0.784)] in the training and validation groups, respec-
tively. The diagnostic efficacy of the radiomics model was good, with an optimal AUC value of 0. 802
(95% CI:0. 744 to 0. 860) in the training group and an AUC value of 0. 730 (95% CI:0. 623 to 0. 836)

in the validation group. In addition, the multiparametric combination model consisting of radiomics and

C AEEBLL646000 AR U1 R AR P IR [ O B O R A X BRI BB R A 1 I SR G BE R L IR 5200030 B, GE
U 77 2 B K ) A
EE BN A RAL (1996 —) L, W I BLEB A P LW 50 A . R AR TR AR 2 0 A .
BIRESE : KM . E-mail : ¢jr. songbinvip@ vip. com
EEUH:HE QAR EESFEIA (82001810
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traditional imaging features had good efficacy in the training group with an AUC value of 0. 823 (95%

CI:0.768 to 0.878),and had the best diagnostic performance in the validation group with an AUC val-
ue of 0.731 (95% CI:0. 626 to 0. 836). Conclusion: The combination model based on CECT radiomics

combined with traditional imaging features has the value of noninvasively predicting Ki-67 PI expres-

sion in GISTs.
[Key words]
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The discussion on CT standard for T staging in early gastric cancer CUI Zhi-meng, REN Gang, CAI
Rong,et al. Department of Radiology, Xinhua Hospital Affiliated to Shanghai Jiaotong University
School of Medicine,Shanghai 200092, China

[ Abstract] Objective: To investigate the diagnostic value of CT signs for staging early gastric
cancer (EGC). Methods: The clinicopathological features and pre-operative contrast enhanced CT ima-
ges of 154 patients with EGC and 154 patients with advanced gastric cancer (AGC) confirmed by pa-
thology were analyzed retrospectively. Subsequently, parameters with P value<(0. 05 were included in
multivariate logistic regression and the sensitivity, specificity, accuracy, negative predictive value, and
positive predictive value were calculated. Results: For EGC and AGC patients, there were significant
differences in age, tumor location, maximum tumor diameter, operation method, pN staging, pTNM
staging,lymphovascular invasion, venous invasion,and perineural invasion. The result of multiple lo-
gistic regression analyses showed that the intact low-attenuation-strip or disruption of the low-density-
stripe layer (less than 50% of the thickness) sign were independent predictors in T1 gastric cancer.
The sensitivity, specificity, accuracy, positive predictive value, and negative predictive value of intact
low-attenuation-strip or disruption of the low-density-stripe layer (less than 50% of the thickness)
sign in the diagnosis of EGC were 72.7%,94.0%,91. 8% ,94% ,and 83. 7% , respectively. Conclusion:
The intact low-attenuation-strip or disruption of the low-density-stripe layer (less than 50% of the
thickness) sign were independent predictors in T1 gastric cancer with high accuracy and specificity,
which can be used to judge the depth of gastric cancer and has significant value in the T staging of the
gastric cancers before surgery. Combined with multiplanar reformations (MPR) images,it was of great
value for preoperative T-stage evaluation of gastric cancer.

[Key words] Stomach tumor; Early gastric cancer; T staging; Pathology; Tomography, X-ray

computed; Multiplanar reformations
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Imaging differential diagnosis of hepatic cystic echinococcosis and mucinous cystic neoplasm REN A-
hong,LIU Jun, YANG Da-wei, et al. Department of Radiology, Beijing Friendship Hospital, Capital
Medical University, Beijing 100050, China

[Abstract] Objective: To identify the imaging features that differentiating hepatic cystic echino-
coccosis (CEs) from mucinous cystic neoplasms (MCN) using CT and MRI. Methods:; The clinical and
imaging data of patients with hepatic CEs or MCN confirmed by surgical pathology who underwent CT
and/or MRI examinations in our hospital from January 2015 to April 2022 were retrospectively ana-
lyzed,and the imaging features were compared and analyzed. Results: A total of 22 patients were en-
rolled,including 12 patients of CE with 20 lesions,and 10 patients of MCN with 10 lesions. There were
significant differences of whether the density/signal of cyst fluid was uniform,presence of calcification
and enhancement on the cyst wall on CT, presence of mural nodules or septum, whether the mural
nodules or septum had enhancement and restricted diffusion,and associated with intrahepatic bile duct
dilatation in the upstream of the lesion between CE and MCN (all P<C0. 05). Conclusion; CE is often
round multifocal cystic lesions, with uneven density/signal of cyst fluid and calcification at the cyst
wall, generally without mural nodules, and internal capsule peeling can form septum but without en-
hancement. However, MCN is mainly solitary lobulated or irregular cystic lesion,few with calcification
at the cyst wall,but often with mural nodules and septa,and associated with enhancement and restrict-
ed diffusion of the cyst wall,mural nodules and septa.

[Key words] Liver; Mucinous cystic neoplasm; Cystic echinococcosis; Tomography,X-ray com-

puted; Magnetic resonance imaging
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Preoperative prediction of T-stage of rectal cancer based on IVIM multiparameter MRI radiomics
ZHANG Tian-qi, WANG Qian-ting, LI Ming-yang, et al. Department of Radiology,the First Hospital
of Jilin University,Changchun 130000,China

[ Abstract] Objective: To investigate the value of multiparameter radiomics model based on intra-
voxel incoherent motion (IVIM) functional image and high-resolution T, WI image in the prediction of
preoperative T-stage of rectal cancer. Methods: The MR images and clinical data of 83 patients with
rectal cancer who underwent rectal high-resolution MRI and IVIM scanning and were received surgery
within 2 weeks from January 2019 to January 2020 in the first hospital of Jilin University were ana-
lyzed retrospectively. They were randomly divided into training group and validation group (58:25).
Two radiologists used ITK-snap software to draw the edge of the primary tumor in DWI (b=1000s/mm?*)
and high-resolution T; WI sequence,and mapped the DWI-ROI to IVIM images ( ADC,., « Duap « Loy ) -
RIAS software was used for feature extraction, analysis, and modeling. 1427 radiomics features were
extracted from each VOI of high-resolution T, WI,DWI, ADC, D,,,, and f{,.,, sequences. Finally, 7135 ra-
diomics features were extracted from each patient's MR image. The imaging features with the highest
predictive value in the single sequence were selected by lasso algorithm,and the single sequence Rad-

score was established by logistic regression model. The radiomics features obtained after dimensionali-
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ty reduction of each single sequence are fused,and then the lasso algorithm is used for dimensionality

reduction again. Finally, 32 most valuable radiomics features in multiple sequences are obtained. Simi-

larly,the logistic regression model is used to construct the multi sequence fusion T-stage prediction
Rad-score. Results: 83 cases were included (T1:T2:T3:T4=6:16:47:14). The Rad-score was estab-
lished by logistic regression model. Its diagnostic efficacy in the validation group was as follows: AUC
=0.929 (95%CI:0. 78 ~1. 00),and the sensitivity and specificity were 0. 81 and 0. 75 respectively.

Conclusion : The multiparameter radiomics model based on IVIM image and high-resolution T, WI im-

age established in this study has a certain value in predicting the T-stage of rectal cancer before opera-

tion.

[Key words] Rectal cancer; T stage; Intravoxel incoherent motion; Radiomics; Magnetic reso-

nance imaging; Diffusion weighted imaging
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Imaging findings of extragastric hepatoid adenocarcinoma HUANG Ai-na,LU Jian,ZENG Meng-su,et
al. Department of Radiology, Nantong Third Hospital Affiliated to Nantong University, Jiangsu
226000, China

[Abstract] Objective: To improve the understanding of extragastric hepatoid adenocarcinoma by
retrospective analysis of imaging findings of 9 cases. Methods: The clinical and imaging data of 9 pa-
tients with pathologically confirmed hepatoid adenocarcinoma after operation or biopsy were collected.
The patients’ gender,age, history of hepatitis, serum alpha fetoprotein (AFP) before treatment,immu-
nohistochemical AFP,lesion location,shape,size,degree and method of enhancement,lymph node me-
tastasis,adjacent organ invasion and distant metastasis were analyzed. The clinical and imaging fea-
tures were summarized. Results: Among the 9 patients, there were 6 males and 3 females. The age of
disease onset was 32~69 years old,with an average age of (56.22414. 1) years old without history of
hepatitis. Serum AFP was increased in 7 cases before treatment,and AFP was positive in 7 cases by
immunohistochemistry. The lesions were located in 3 cases of lung (2 cases of right lung and 1 case of
left lung),2 cases of gallbladder (1 case of bottom and 1 case of body),1 case of pancreas,1 case of
small intestine, 1 case of colon and 1 case of abdominal cavity. Except for 1 case of hepatoid adenocarci-
noma of small intestine,the other 8 cases were round or irregular masses of different sizes. All the 9
cases of extragastric hepatoid adenocarcinoma showed heterogeneous enhancement with necrosis. 5 ca-

ses with multi-phase CT enhancement showed moderate enhancement in arterial phase,including 1 case
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with mild reduced enhancement and 4 cases with delayed enhancement in venous phase;2 cases without

multi-phase enhancement showed moderate enhancement; 2 cases on MRI showed moderate delayed

enhancement. Mediastinal lymph node metastasis was found in 3 cases of pulmonary hepatoid adeno-

carcinoma,and hilar lymph node metastasis was found in 2 cases. One case of hepatoid adenocarcinoma

of small intestine and one case of colon had multiple metastases of periintestinal lymph nodes and liv-

er. One case of abdominal hepatoid adenocarcinoma had abdominal and mesenteric metastasis. Eight pa-

tients were treated with surgery and one with chemotherapy. Conclusion: Extragastric hepatoid adeno-

carcinoma was rare,and it is more common in middle-aged and elderly men. It was clinically character-

ized by elevated serum AFP. After enhancement it often present a mass with uneven enhancement. It

was characterized by moderate enhancement in arterial phase and delayed enhancement. It often had

lymph node and distant metastasis.
[Key words])

Magnetic resonance imaging
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