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[Abstract] Objective: The purpose of this study was to explore the value of an artificial intelli-
gence (Al) software in detecting and evaluating coronary disease using CAD-RADS based on coronary
computed tomography angiography (CCTA). Methods: The data of 175 patients with suspected coro-
nary artery disease who underwent CCTA and invasive coronary angiography (ICA) from November
2018 to December 2020 were retrospectively analyzed. CAD-RADS scores were produced by an Al soft-
ware and 3 radiologists with different experiences (10,3 and 5 years,respectively). The diagnostic per-
formance for detecting obstructive coronary stenosis (OCS), defined as coronary stenosis degree >
50 % was calculated using ICA as gold standard. The agreement of CAD-RADS scores between the Al
software and the 3 radiologists was evaluated using Kappa test. Results: D) The AUCs for detection of
OCS by the Al software and the three radiologists were 0. 764,0. 858,0. 747 and 0. 731 ,respectively;in
patients with coronary artery calcium scoring (CACs) =400, the corresponding AUCs were 0. 608,
0.750,0. 625 and 0. 625, respectively;and in patients with CACs<C400, the corresponding AUCs were
0.801,0.884,0.776 and 0. 756 ,respectively. Whether in all patients, CACs =400 patients or CACs<C

400 patients,the differences of the AUCs among Al software and the 3 radiologists were not signifi-
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cant (all P>0.05). @ The agreement of CAD-RADS scores were good between the Al software and
the radiologist with 10 years of experience (Kappa=0.677,P<0. 001),moderate between the Al soft-

ware with the radiologist with 5 years or 3 years of experience (Kappa value=0. 466 or 0. 428 ,respec-

tively ;both P<C0. 001). Conclusion; The diagnostic performance of Al software for detection of OCS is

good and much less time consuming. The CAD-RADS scores determined by Al software had good con-

sistency with assessment of radiologists. CAD-RADS based on Al software could be widely used in

daily clinical work.

[Key words] Artificial Intelligence; Coronary artery disease; Computed tomography angiogra-

phy; Coronary angiography; Coronary artery disease reporting and data system
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The value of CT-based radiomics features in predicting synchronous brain metastases from non-small cell
lung cancer CHEN Liang-liang, CHEN Ji-ming, DING Jun, et al. Medical Imaging Central, Yijishan
Hospital of Wannan Medical College, Anhui 241001, China

[Abstract] Objective: To investigate the value of CT-based radiomics features in predicting syn-
chronous brain metastases from non-small cell lung cancer (NSCLC). Methods: Clinical and imaging
data of 110 patients with pathologically confirmed NSCLC through puncture biopsy or surgical patho-
logy in our hospital from December 2015 to December 2020 were retrospectively analyzed. According
to the results of head MRI plain scan and enhanced, 50 patients were divided into synchronous brain
metastasis group and 60 patients without brain metastasis group, and the patients were divided into
training group (n=77) and verification group (n=33) according to a ratio of 7:3 by completely ran-
dom method. ITK-SNAP software was used to manually draw the ROIs in each lesion layer by layer on
plain scan,arterial phase and venous phase images and 3D fusion was performed to obtain the volume
ROI (VOI), then import AK software to extract the texture features of each lesion. The features of

plain scan, arterial phase, venous phase and multi-sequences ( plain scan + arterial phase + venous
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phase) were selected by minimum redundancy maximum correlation (mRMR) and minimum absolute
value convergence and selection operator (LASSO) to predict brain metastasis, the radiomics model
was established by logistic regression analysis, and the radiomics score (rad-score) of each case was
calculated,and the reliability of the model is determined through leave-pgroups-out cross validation by
100 times. Through logistic regression analysis, the variables with statistically significant differences
between groups in clinical and imaging data were established into a conventional model,and combined
with the most effective radiomics model to establish a synthetic diagnostic model, and then nomogra-
phy was drawn for evaluation the predicive rate of the model. Receiver operating characteristic (ROC)
curve was drawn to evaluate the predictive ability of the model,and decision curve analysis (DCA) was
applied to evaluate the clinical application value of the model. Results;: The area under curve (AUC) of
plain scan,arterial phase,venous phase and combined-sequences radiomics model in the training group
and verification group were 0. 82 and 0. 83,0. 78 and 0. 77,0. 79 and 0. 82,0. 84 and 0. 84 respectively,
and combined sequence model had the highest predictive efficiency. The AUC of the conventional
model and synthetic diagnostic model in training group and validation group were 0. 68 and 0. 76,0. 86
and 0. 88. The synthetic diagnostic model was relatively effective in predicting synchronous brain me-
tastasis in NSCLC patients, which was significantly better than the conventional model (P=0.004),
and the multi-sequences rad-score is an independent factor (OR=2. 4, P<C0. 001). DCA showed that
when the risk threshold was 18 % ~82% ,the net benefit of the synthetic diagnostic model and multi-
sequences radiomics model was higher than that of conventional model. Conclusion: The prediction effi-
ciency of all radiomics model were higher than conventional models,and the synthetic diagnostic model
was significantly better than the conventional model. The radiomics is expected to become a new bio-
logical indicator to help clinically predict the risk of synchronous brain metastases.

[Key words] Pulmonary neoplasm; Non-small cell lung cancer; Brain metastases; Tomography,

X-ray computed; Radiomics
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- WBAHEFEANTIERES -
Tk LR B A 2 % W 98 B 4 Bh R T S R B 5E 4 I Y P A

{111

KFLRFLEM.IHAGRE ZH.E R

[(HE] BHH:RKAAT MR T.WIGBBRAFT A AMBEZLHHNET (aCRT) BERE T4
B (pCRYK S 69 - M8, FiE: @B 541 2019 F 1 A —2020 5 12 A /£ & B2 8 % #7 3 8h 2 1L 77
(nCRT) BEA4TF KIatktg 99 4 By 3R 3% & A7 A W & (locally-advanced rectal cancer, LARC) & 3 449 55 5] %
M. REREHREES LR, 5% pCR A2 #)) A3 pCRA(TT #)) ., E&Ha#HE T.WI L4 3kt
# AR B 2 AR X (volume of interest, VOD) FF 32 BRI 20 5 45 42, R A ﬁ!]*?@iﬂ'ﬂiéﬁﬁax\_ﬁ—_ B F (LASSO)
ok ATarmrs e, hit th 5 pCRABR 69 RAEA P HIE, KA ARG 7 3 69 Bl ALY A 7 4.
| % 4E (68 4)) o 3K 4£ (31 4] ), 1 5 ¥ # %) & HL (support vector machine, SVM) HL % 3 5] B A, 22 4
A ROCWZE ., FHAGXTEMRAUC) HMAEFFE, R ERR MOIOANAAFHIE, BG4
AR N ARAMNEGEFHIE, 2569 SUM AL 3 TR £ X &+ Fm pCR 4 AUC A 0. 798
(95%CI:0.615~0.920) , 45 &F 4 83.87 %0 BB H 85. T1%0 45 5+ 4 83.33% . &k A T& o
T, WI 6 %A% 4 5 45 424 8 T Fml n(,RTF;i%;; pCRARZS . THHFIE K&K,

[XEiRAY AMmBE; FHMeern; Yhasy; mEhaf: LEsx3
[FEHEEY R735.4;R445. 2 [X#EARIZAEY A [XXE4HS] 1000-0313(2022)04-0426-06 e
DOI:10. 13609/j. cnki. 1000-0313. 2022. 04. 003 F R (FIRERS )RR (OSID) : :

The value of MRI radiomics for evaluation of pathological complete response of rectal cancer after neoad-
juvant treatment ZHU Jie,SHEN Fu, YUAN Yuan,et al. Department of Radiology,Changhai Hospi-
tal of Shanghai,Shanghai 200433, China

[Abstract] Objective: To explore the value of radiomics based on high resolution T, WI in
evaluating pathologic complete response (pCR) of rectal cancer after neoadjuvant therapy. Methods:
This retrospective study included 99 patients with locally advanced rectal cancer (LARC) who under-
went excision after neoadjuvant chemoradiotherapy (nCRT) from January 2019 to December 2020 in
our hospital. According to postoperative pathological examination, patients were divided into pCR
group (n=22) and non-pCR group (n=77). After manually delineating the volume of interest (VOI)
of each lesion on the rectal high-resolution T, WI images, the radiomics features were extracted. The
least absolute shrinkage and selection operator (LASSQO) algorithm was used to select the optimal fea-
tures which were statistically related to pCR. All samples were randomly divided into training set (n=
68) and test set (n=31) for machine learning according to a ratio of 7 ¢ 3. A support vector machine
(SVM) model was established,and receiver operating characteristic curve (ROC) was drawn for eva-
luating its prediction efficacy. The area under the curve (AUC),sensitivity and specificity were calcu-
lated. Results; Totally 1409 radiomics features were extracted from the VOI on T, W images. 11 optimal
features were selected out by LASSO method. The AUC of the established SVM model for predicting
pCR in test set was 0. 798 (95% confidence interval:0. 615~0. 920), the accuracy was 83. 87%, the
sensitivity was 85. 71% ,and the specificity was 83. 33%. Conclusion: The radiomics features based on
high-resolution T, WI images are helpful for evaluating pCR state of rectal cancer after neoadjuvant

treatment,and are beneficial to personalized treatment strategy.

EF B AL:200433 LG, R EE B A5 B2 R OCRIWE L =2 N EROR BB AU i B (R R0 ML AR CE S
YEB B R0 (1993 —) Lo VL IR KN S $50 U, 32 %2 A5 1 RO 24 F R TAE
BiIREE =%, E-mail: yuanyuan19870108@163. com
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cancer, LARC) A 5 # % 17 87 & B it 1k J7 (neoadju-
vant chemoradiotherapy, nCRT) . ik 3| A& Bif F4 #9 19 H
Y, B 2 43 BB T D)3k 21 B 5E 42 ) (pathologic
complete response,pCR)®® . 4k pCR H #if 2 fE il
b AR5 BRAA A 5 1 T AT RE A9 R FJC R0 J7 2 RE X
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WP 2527 P Al 0 125 1 23 A TR 2 U AR i A BRLRFAIE
PRI 1 A RE AT A7 5 R HE S 9T H AR RS HEPEAL . 2B
4 % (radiomics) A] DA TR B 47 48 B= 2% B & AR o ik
U AR BE R AIE 28 0 A B30 1k I ¢ 0 32 1S I
A AN A B FFAE X 28R AR BK G Pl A8 % > (machine
learning , ML) J7 ¥ @ 37 (1912 Wit 7 58 W] 8 412 1= X 22
0 P B P P AR gt IR 45 i R s PRt LA 7
o] =

A FEAE 38 3 X nCRT 45 05 B W 9 35 0 &
o3P T, WT B B4R BORT G 16 5 pCR AR ZSHH 56 1) 5
B AE B FAR L 2 FRAE B S ML A% 2 2T 12 W B A O
HEAT Bk . B 7 R0 AR A A A5 S ML Oy 3k X 1R Al
nCRT J& E W& pCRORZH M {H

W5 %

L. 5 151 4 A b v

[l JELPE 73 B 2019 4F 1 H —2020 4F 12 A 724 B
Wi HAF & 4 FI 99 Bl LARC F835 19 Wi R 152 14 5%
Ko AR : D2 i 81 K BEIESE O B i s ©
B — g kL s QAR TSN} B2 2 25 5 ARG A i R
I R 73 91 O T3/ TANOMO 5 TxN -+ MO0; @ A5 1 F
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PRARE : OMRI ER B 22 . Lo dn A ™ 5 B A5
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Ji s O % BLIR] S A 38 A 5% 7% s O BEAE A H e 4 e o
LU

2. AT 7 5 Ko B2 W b ifE

NGB BT A AT R R 28 e oy O 58 R

Rectal cancer; Neoadjuvant therapy; Radiomics; Magnetic resonance imaging;

45~50 Gy, 43 25~28 I T 5~5 J& 2 58 1. [l B 45
TALTT 25 W[ i 5-JRUIR W% BE (5-fluorouracil , 5-FU) ,
1200 mg/m*/d 8{ A R £ 85l 1000 mg/m* ], nCRT
JG 5~12 {47 B MRI K K FARYIER . AR 5 1l R
PR B A5 R B8 B R TNM o L
ypTONOMO (y 7= Hr il B ¥7 5 » p 7 i B0 1) i
HAA pCR AL, HABHF WA pCR 4.

3. MRI 5 # J5 i

fdi [l Siemens Skyra 3. 0T 4 H §i {47 i #1178
AR ML B BT A AR TE A A i R — SO JE R
20 mL {1 LIVE A iE . B MRI K & 7 51 43 46
AR T, WI S il i T, WL & 43 HF % T, WI,DWI
L sam Ty WL, & 20 BF 5 T, W g RERE Bl 459
& BT I B Kl S 2 %0 TR 4000 ms, TE
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320320, 25 3.0 mm, JG[a] B 414, 2 5k 28 Bl A
150%, 7 % 108 Hz/pixel, Joig 7 M il . )~ SC B & #E T
17 %4 (generalized auto calibrating partially parallel
acquisition, GRAPPA) & A, in# K + 3, % 45 i} [A]
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Ao g kg ) KRR AE £ I

T A B 1 R i DICOM $dls & AR 42 K
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FEAR BT . R 7 D AR K A 2 8] MR {5 55 BE
22 Sl R B2 L F AT R 1915 5 0k B AT 00— 1k
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NP 0 KT 25, S SEUMBINA I 1.

JI A 5 ek el A TR 2 B O a3 A 1T 4R e 5 4
[ ER 2 W 22 56> 3 ) it 7 T 2y ) 1 IO B X (region of
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B PREE ORI . RO 2) 8 J7 % 78 & 43 ¥ T, WI
BB JE WAL R G AT ) L PR R Bl A O A
B 3 475 B SR [X (volume of interest, VOI) Ff- 42
WOEAR A R AE (B D)

ARWFFE AR T 1409 A4 27 R AR (BT Py-
thon 1Ay pyradiomics V3. 0. 1 #4431, https://pyra-
diomics. readthedocs. io/) , iX 6 ¢ A 0] 43 Ry W K 2,
— JETHRAEZE . O —Fr g it B AL (first order) ; @JE
WRFFAE (shape-based) , £ $§ 4 Fl = 2 Fr4iF ; O S0 3L
Fi IE Ctexture) . £ 5 JK JE 9 3t A JH B (gray level
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PRAS 3 (Y 56 4 ] 1AL I RRAE
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(intraclass correlation coefficient, ICC) , %t F /5 4F %
P Ui 1) 2H 2 R R B L 2 BRI A BE il 22 i) ICC /T 0. 8
(A 22 R AE o T % 1) AR A 2 B500A 2 ot v s L3R AT ML
w2 2D Sy 1 LG R T e/ ot 3 W 4 R 3 R 5 T
(least absolute shrinkage and selection operator,
LASSO) S 3 BE A7 B4 (L1 1E WAk 36 % H X ) iy
pCR A M EMFE . Z S pCR AMEARREN, 5
Ak pCR 2 K04 0 A5 AN S8 45 3 R A5 A B2 i SR b4
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SMOTE) #9551 #E 47 — YR AE R 2 w55 )5 22 20 7 F £
fE e PR I S e . ARYE z-score I — L AR5 5 AF P 4]
HEAXWT .

A — (2)
o

Horp o x ARURARMEAL I BENLAS & . o AR R B A2 1Y
{8 o RARBIRIRMER .

K HIBERL 7 ENT SAEA R B 7+ 3 1Y L 247 43
IR 68 Bl CHirp 15 6y pCR) Ll 4E 31 1] CH:
o7 pCRO o K5 I 2 4R 18 B s T T L 4 o~ Bk
F Python A 1§ sciket learn VO. 24. 2 %K {44, ht-
tps://scikit-learn. org/stable/), ffi [ % 45 ] & #l

(support vector machine, SVM) B 37 15 K1 3 & & 41 1y
ZH. ARG SVM B T 4 B A% ek %L linear
AR PR poly Sh 22 I A A% #R B sigmoid Dy B
EVIRZ R A rbf g 0 AR 1o HEAZ R AL, TE T 20l
o TE IR AR 6 B A A% oR B S R A O T T Ak R
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RAGITFEX.
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1138 59 i, A 40 ], 3EF AJCC 55\ Wbn i i
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T/% 57.448.3 56.74+7.2 —0.389 0.698
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AR 2 )5 3k 0 it k4 ASShRR A Ao 2 AN F BRI A AE A, A B B A A AL 64 TR AL A B AR L R IR
8 AUC 4 0.858, Z&Az 0 RA T Ak REFIEE LG ASEAGTAMNZLRR G L ERIESR
a9 AUC 4 0.938, ZEi: A T RA73g 5% CT BRI 45 4R gk 47 e 7Rl HCC otk K G T4
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Value of radiomics of contrast-enhanced CT inprediction of early postoperative recurrence in hepatocellu-
lar carcinoma XIONG Liang-xia, FANG Qi-min, LI Shu-hao, et al. Department of Radiology, the
Second Affiliated Hospital of Nanchang University,Nanchang 330006 ,China

[Abstract] Objective: To explore the value of radiomics analysis based on preoperative dual-pha-
ses enhanced CT combined with support vector machine (SVM) method in predicting early recurrence
after resection of HCC. Methods: The clinical and imaging data of 130 patients with HCC confirmed by
pathology and underwent preoperative contrast enhanced CT scan of upper abdomen were analyzed in
our study retrospectively. All patients were followed up regularly after surgery. 61 patients were found
recurrence or metastasis within 2 years after surgery (early recurrence group),and no early recurrence
or metastasis was found in 69 patients (non-recurrence group). Univariate and multivariate analyses
were used to analyze the clinical data. The target lesions were segmented using ITK-SNAP software,
and AK software of the United States was used to extract the features. Pearson correlation analysis
was performed for features,then ¢t-test and Wilcoxon U-test were used to reduce the dimension of the
features. According to the ratio of 2 ¢ 1,the patients were divided into training set (n=284) and test set
(n=46). Predictive models were established by SVM method based on features of clinical,arterial and
venous phases. ROC curve was used to evaluate the diagnostic efficacy of the model in predicting early
recurrence of HCC, Results: Univariate and multivariate analysis showed that the maximum tumor
diameter and microvascular invasion (MVI) were independent risk factors for early recurrence. Four
radiomics features of arterial phase and two of venous phase were finally selected out. The arterial

phase model showed better prediction efficacy,with AUC of 0. 858 in the validation set. Finally, the ef-
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ficacy of the combined model integrated with the effective clinical factors and features of arterial phase

was improved,with the AUC of 0. 938 in the validation set. Conclusion; Preoperative enhanced CT ra-

diomics model can be used to predict early postoperative recurrence of HCC,and as a useful aid for

clinical personalized treatment.

[Key words] Hepatocellular carcinoma; Early recurrence; Radiomics; Support vector machine;

Tomography,X-ray computed
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The influence of endostatin combined with transcatheter arterial chemoembolization on the therapeutic
effect and CT textural features of hepatocellular carcinoma LV Yin-zhang,LUO Yan, HU Xue-mei,et
al. Department of Radiology, Tongji Hospital Affiliated to Huangzhong University of Science and
Technology, Wuhan 430030, China

[Abstract] Objective: To investigate the efficacy of endostatin combined with transcatheter arte-
rial chemoembolization (TACE) in the treatment of hepatocellular carcinoma (HCC) and its effect on
the CT texture features of tumor tissues. Methods: The clinical data and CT images of 89 patients with
HCC were collected. 37 patients were treated with endostatin and TACE (observation group),and 52
patients were treated with conventional TACE (control group). All patients underwent three-phase
dynamic enhanced CT examination within 4 weeks before TACE treatment and 4~8 weeks after TA-
CE treatment. The therapeutic effect evaluation of the two groups was performed according to the
Modified Response Evaluation Criteria in Solid Tumors (mRECIST) standard by comparing CT ima-
ges before and after TACE treatment. The full-volume region of interest (VOI) was manually delinea-
ted on CT images of portal vein phase using FireVoxel software and 16 gray histogram parameters
were obtained. Differences in therapeutic effect and gray histogram parameters between the two groups
were compared using SPSS software. The receiver operating characteristic (ROC) curve was used to
analyze the diagnostic performance of the texture parameters with statistically significant and the areas
under the curve (AUC) were calculated. Results: After the treatment,in the observation group, the
tumors were found complete remission (CR) in 6 patients, partial remission (PR) in 12 patients,stable
YEE B AL :430030 BRI, A B 2 [ 5 12 2 B Y ) [m) 1 = e s S
EE BT BT 1984—) W B & AL Wt IR BRI, 32N FHFEZR 2B AN AGIT TR,

BINEH : F /. E-mail: southernwang@sina. com
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(SD) in 8 patients and progression (PD) in 11 patients;and in the control group,the corresponding da-

ta was 4,10,14 and 24. The difference of curative effect between the two groups was of statistically

significant (Z=—2. 045, P<C0. 05). There were statistically significant differences in 7 gray histogram

parameters between the two groups,including standard deviation, heterogeneity, kurtosis, entropy, the

90th and 95th percentiles. ROC curve analysis showed that the AUC of the entropy,the 95th percentile
and the standard deviation had the better diagnostic efficacy with the AUC of 0. 701,0. 677 and 0. 670,

respectively. Conclusion; Compared with TACE alone, endostatin combined with TACE can improve

the efficacy and change the texture features of HCC.

[Key words] Hepatocellular carcinoma; Endostatin; Texture analysis; Gray histogram; Tran-

scatheter arterial chemoembolization
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Establishment of the prediction models of stenosis degree in the proximal coronary of myocardial bridge
and their application value 1LIU Dong-ting, HA Da, WEN Zhao-ying,et al. Department of Radiology,
Beijing Anzhen Hospital,Capital Medical University,Beijing Institute of Heart,Lung and Blood Vessel
Diseases, Beijing 100029, China

[Abstract] Objective: To establish prediction models based on the traditional logistic regression
method and machine learning method, and to investigate the feasibility and application value of the
models in predicting the degree of stenosis in the proximal coronary segment of MB. Methods: A total
of 152 patients in Anzhen Hospital diagnosed as MB by coronary computed tomography angiography
(CCTA) and invasive coronary angiography (ICA) from October 2019 to May 2021 were included in
this study,and they were randomly divided into training set (n=107) and validation set (n=45) ac-
cording to a ratio of 7 : 3. Sixteen clinical and imaging features were selected as model input varia-
bles,stenosis severity of proximal coronary of MB (mild vs. moderate to severe) obtained by ICA was
used as the binary output variable,twelve classification prediction models were constructed using tradi-
tional logistic regression analysis and machine learning method based on different classification algo-

rithm. ROC curve was used to analyze the diagnostic efficacy of the models and verify in the validation
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set. Then,the importance of 16 features in the logistic regression prediction model was ranked,and the
most important 3 features were selected out,and the difference of them between mild group and mo-
derate to severity group was analyzed. Finally,the differences in the evaluation result of stenosis seve-
rity in proximal coronary of MB between traditional logistic regression prediction model and CTA by
two radiologists were compared in validation set. Results: The prediction performance of 12 classifica-
tion prediction models was good,the AUC ranged from 0.7 to 0. 9. The diagnostic efficacy of traditio-
nal logistic regression model was the best,with AUC of 0. 923 and 0. 872 in training set and verifica-
tion set respectively, and accuracy (ACC) of 0. 844 in the verification set. The stenosis severity in
proximal coronary of MB on CTA, the plaque type of the proximal coronary segment of MB and the
CT value in the distal coronary of the MB were the three most important features in the logistic re-
gression model. Furthermore, the traditional logistic regression model performed better than the visual
evaluation based on CTA images by two senior radiologist (ACC=0. 844,0. 800 and 0. 756, respective-
ly). Conclusion; The prediction model based on traditional logistic regression method and deep learning
method can predict the stenosis severity of the proximal coronary segment of MB, which is beneficial
for distinguishing patients with MB who has a high risk of atherosclerosis in the early phase,and has
some clinical value in improving the diagnostic accuracy of MB.

[Key words] Mpyocardial bridge; Mural coronary artery atherosclerosis; Artificial intelligence;
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