R

H

fLE G

AR

: PHMESE A+ Ja e B AN K FH R SEIZR R K EE

AT
BEE14147
201041 B 8T

2024 4FEE15&5 3HA
202443820 AR

FERM hHEANRICNEEZR DA
e e

EMBA
[ BE B 2>
BB R S M R AL B R IR BE B

®eREXHE WY

* 4w &iETF

xS B o RN e
PORE Wt R itz
L N S N CE I
Thn BEER  ™HRe
Ryl

#t K BOL%E

WEHEME T

£ % B WO L8R
B OPORE

i

ERERXY K L O®

28 & B OBRES S
Xl BRI
% H

WO B (RILRRUER)
FEHBIRA A

RiTEE AJF
RITRAL ATEATH

EREIT bl B R A
R R TI R AT R

&S 2-855

EWNEELT HHEERRE S AR AT

Es%1TKS M 8958

ENRIEAGL bt RHE EVRIA PR 2 7

B i 010-67113815
E-mail editor@cjmri.cn
M #F  www.chinesemri.com

E M &30
ERg—EEH RIS
CN 11-5902/R

[ BR AR EE L AR S
ISSN 1674-8034

I EERMEIGIES FMlk E7201702425
AT 8 A E AT &
SN AT B AR 5 B

v
Eﬂ IN
i E
IS PRIERT - TREIR

2023 4 SCMR 4D Flow /U Ifil &5 i H 3R HA R A5 B i 52
.............................................................................. SR, AREE (1)

7735
77 5 e B B AR R A8 ) i U 1 I3 A MR A5
.................................... g{‘?]L " 7}*%1, ﬁ%’i I"J*m;_ '?'MF, 7#:‘:’%}_}:&:,

MEAE, T, RiFE, AOE (7)

FEF D REE 23 AT X LS 1T X 25 o g5 1) f ) fF 5
........................... B, RER, Rk, £, L£HA4, miEiE (13)

ZSEIRF Ik A HEbR 10T AAE B bk o B2 A P 28 S8 A T DA T A (B
............................................. ?g}g}%’ ré,’v;}l}_'i‘_’ %,J\,]\’ *’&ﬁ’ g{"'_‘l’—‘fj}’\,—’
2%, BE&, RS, otm (19)
AR S90S A A B B 5 ke . A 2 R s A 3 mR S B3 B AR S
................................. Z#HH, kI4E KAk, FE, R4, b (26)
BT 21751 MRIGE AR 27 14 J o B 2 e RS 2 B A 5
------------------ $, B, BFEM, Tk, EH, K%, HEE 1)
TIWI 58 B 7 P73 26 5o i A e 2k g A 3 e st 28 i
..................... A5, XNEE, HE, BRHE, T
SRR OOk M 3 28 B AR T A MRI A5
......................................................... w ., T, R, EMF (43)
Bk A REAR IR S H o ek JC OSSR FMRT 1) 2 5112 Wi (L
s, BiE, R, i, KTT, &S, £45, .0 (50)
4D-Flow MRIEAL 5 AL U 76 3 3t T MLy Al P AN (PR
.............................. B, AL, R, EHEN, s, Rk (56)

o HERE AR 1 PR PR SR T TR B LR PP 810 T e S8 R A AR FH
'''''''''''''''''' BHF, KB, FAE, R, WK, AHEH, TEA (62)

O FE R AR ) LM R A OO LA 5 0 P S S P O LR SR U AN L 5
.............................. XNAR, S, ELk, LxRA2, T, 289 (68)

CMR FFAEIB BRHARTEN SRR 8 22 0P Al h i 0 £
.............................. L, XA, BT, EHFE, BEL, L, EP4,

, iR, R (37)

FAE, RER, IER (74)
PG T1E S AR SNA RIS BT OO SE AR AL ()12 Wi 7 {8 - Meta 70 H7
................................................... IEHE, TH, skl 20 (81)



LT MRS AG A 2452 7Y 15000 it 62 Ao 4% 7 988 EGFR LK 248
.............................. ENRF, HWE, BAE, ¥, R, HHE%,
ARgE, P, LRE, LE (86)
LT ML T B 4L A A A e T LR B 4 Bh Ak T &b (B
.................................... ,g_j;,]té\, 5%5#—5)%, %3‘*7’ }g&g}, ;_;r{ﬁ,l\,’g], [ﬂ'—}‘,
FEHE, XMW, afa, BEE (93)
MRI SR A1 25 00 A 55k R i P L B 20 143 1 B AN (L
....................................... TRT K, RN AR, skm, TR (100)

FEF LI-RADS v2018 K MRUERAE X T4 e CK 19 33k b XU T K 1515 1Al
------ NN, BH, A, kas, 3KE, £54%, KE, KFEE (107)
LB MRISEAZ AL A7 AR T0000 i At 857 i I £ 25 56 8 b i A (E
........................ Tk, AR, BEaa, R, 041, £EPB (114)
T E AR EZSEUMRI, MR-HSG M i PRERE 247
------------------ IE, BIR, TR4E, AT, H0, mEs, TP (122)
FF MR-T2WI R BE 2% > 5 AR A B0 A e R4S T30 £y 2008
TR EL DK/ ] Bt i)
--------- WEE, RAR, ZNAE, FHA, FTo, X\, £L% (130)
HAEAR
B HE 3.0 T 22 0ihs Iu 4R PRt s « s (X dal . AR R 28 5 10 B AR 1) 5 2R
....................................... ;{é,ﬁk*@’ )?X%f?’é, g}%—l*ﬁ, _@_;Lgr, ﬁ::‘j'ﬁ’x7
fhAte, 2R, &%, HR3A% (137)

DCE-MRII A 8 AR IS 2 BEAN Gb DR s e FRCA fofe 1 36 1A

PEAHAMIIIRE - eeeeeeeeneeens REE, BFL, TR, 08E, E&T (143)
BRARR

N HALI58 #4354k 3D CUBE FLAIR J£ 41 PPI &2 HYDROPS R{£7E 14 W7
A IR B RRUK R
------ I, Bas, EA, RS, FRIEE, i, 28, AR (151

HET PIRh Dixon HA M FLIREE IR T2W1F 91 S 5T 0] HLAITAY
........................ :%.T'—.T'_, I{%?‘;—Ug‘(—g]—, _g‘—/%,’ 'E.H%Hg, Fﬁﬁlr‘f;, 5(]34%’:& (158)
YR PRIV T R I T R P T i AR 8 T A B PG R Al P iy
FTJHERIFGT weveveenenenennnnenns FRRAE, EH, LE AR, B, Rk, HiiE,
EW, WmA, TET, A1 (163)
KRR
BB AR A A FR GEAE MRIIZ W7 L300 58 2 6 A £ Wi g 79 52 4 v 189 2 T
/iéé,ﬁﬁ'vi, 2 &b .ﬁ:;’g_’ ii'}t, )41’53_‘»2;_’ FE4£ (170)
WEILIR 254K B0 7 I A A e T BORE R Ak PR 2ZE i PE LR 2% S 1R i P
ST ETR
--------------------------- WA, RBEAE, R, RFE, AW, KREH (177)

TN R B Tl A P (R ARFALE O OC T4 £ R A ST S I TR 3R 0
............................................................ @k, GEA, BB (183)

mhlRE
JFERIE . Us [RD B 2 A= b B 0 P9 B TR AR R B — B SCiik A >
............................................. [{lﬁ}‘%, E__H-;ji’ éﬁ.fﬁ—, AL (187)

o[ e

HEXE

VG % % 6 i A B AL B PN R R
Je L o i 2 i R 0B R L I R
I Ik SRR o R i e S B TS R %2
2T AT T ARIBIT S LR ITIN
BAFCN 4~15 4 H o BT, BExt 47
1E R JE A4 K BF 7 %2 4 (epidermal growth
factor receptor, EGFR) 3 [ 5¢ 4% 1] fii
P i e A% SR SR AR AR KR 2 AR
It & 12 ¥ Bl 0 1] 77 (epidermal growth
factor receptor-Tyrosine kinase inhibitor,
EGFR-TKD BEAT 48 7136 7 BE 09 it 25 %
BE UG . AR, W G A% R
EGFR 2 [A 58 A IR 2 5 2 0f Hoi 4 sl T
ARYIER JE #EAT 0 FLA I, AT g2 5 Bk
S5 I I R S R VU A P O R
iE o PR, AT J6 61 GG Y TR0 I g i
98 B9 EGFR 3 [ AL AR A , 0 T i ik
EGFR-TKIEL [F36 77 f 7 32 28 /3, o
LElimm iR REmmE ARG EE
firfE

VLR, AR A R P e, T
LA FEAS BEUG  $2 UR B IR | 40 38 4
FRAE, To B <8 5 VAl g 0 S B 2
i 98 P Rl SR A 5 THD Jre IR L B )
HANME .

AHIE FE AR LY i i e % S8 i
FE IR AR AT T2WIAIHE 58 TIWT R 152
HAARHE , UK A% 98 R J5 1) EGFR 2 [
oW 25 By 4 b ik Gl T mRMR A
LASSO-logistic i i%t H 15 1 4% #% 78 EGFR
HE R AR MRS A R AL 58 B AR AL 7 R AE
K logistic [m] VA 4 £ T il 9 fixi % 7% 9
EGFR 2 Rl RARRAS B TR Y, G 3 52
T LAERFE #h 2k \Hosmer-Lemeshow f&:
I8 P ke S MR G PR AL RS PR RE . AR
7 5 2B fil 4% 72 98 EGFR Jik 5 AR
& BAT R W00 AL B, B AT X 4y
EGFR 87 YA HF A 7Y () i A 00 . A
W ¢y fifi 9 58 B4 — Fh TC 6 L A 1)
1 i%i %% 7% J8 EGFR 3L [ 58 A2 R 25 19 75
15 5 ¥ it g i 7 % 980 1655 119 EGFR-TKI
FH 2GR B PR AL Bl T DL PN SR 86 T .



AR T N ) Z2 5525 MRI R B9 2

........................................................................ FREM, &E (190)
2 T U 2 B A DX 8 [ 6 1 I 0 RE RIS 5

.............................. [{4;)3%?;’ %_\\,J‘i’ ﬁm’ %]';C;Ez;, E’f}l}ﬁ?, };}(é (196)
SRS SR AR B A AR TR R A TR B AR h A B Sk

................................. XN, XNER, FERK, BEZ, Tk (200)
i AT R AR AR AR (9 B 5

....................................... REE, Rin, S, R HAE i,

IV &, REM, Tiedh (206)
ik 2 bk B 2 0 AR AR I R IO P B Ak 5 0t e

B I TGRSR TR i 2% ) TR g
........................ E&%Z, ﬁ]’fé‘f;*]‘, ,ﬂ_yﬁ:})ﬂ:_’ ;‘(]]B/zx, f&iﬂﬂ%, Z'?EH%?{'{ (218)
B2 R 45 5 T MRITEF A B iz Wb o it
....................................... /%Z;}iz_, ﬁ:_\%&%’ iﬁi‘%{}%, %K{i/d\}’ %‘% (223)
Jifr g 9o S ) S AR 2L S O ok T
........................................................................ 148, X1 (230)

SR IAT) RSEFRR HEHERR

CHINESE JOURNAL OF MAGNETIC RESONANCE IMAGING

Jig



CHINESE JOURNAL OF
MAGNETIC RESONANCE IMAGING

ISSN 1674-8034, CN 11-5902/R, CODEN CCIHBW, Established in 2010 Monthly Vol. 15, No. 3, Mar 20, 2024

Responsible Institution
National Health Commission of the
People's Republic of China

Sponsor
Chinese Hospital Association
Beijing Tiantan Hospital of Capital
Medical University

Lifetime Honorary Editor-in-Chief
DALI Jianping

Editor-in-Chief
JIN Zhengyu

Associate Editor-in-Chief

CHEN Min CHENG Jingliang
FU Haihong HE Guangjun
HONG Nan LIU Shiyuan
MA Lin SONG Bin
TIAN Jie WANG Meiyun
XIAN Junfang  YAN Fuhua
ZHAO Xinming

President
HE Guangjun

Editing

Editorial Board of Chinese Journal of
Magnetic Resonance Imaging

Publishing
Publishing House of Chinese Journal
of Magnetic Resonance Imaging

General Distributor
Domestic: Beijing Newspaper and
Periodical Distribution Bureau of China
Post Group Co., Ltd.
Postal Code: 2-855
Overseas: China International Book
Trade Group Co., Ltd., P.O. Box 399,
Beijing, China
Code No.: M 8958

Mail Order
Third Floor, Building 4, No. 358,
Yudaihe East Street, Tongzhou District,
Beijing 101100, China

Tel & Fax 8610-67113815
E-mail editor@cjmri.cn
Website www.chinesemri.com

Price: USD 30.00

Contents

ORIGINAL RESEARCH
CLINLCAL GUIDELINES & EXPERT CONSENSU

1

4D Flow cardiovascular magnetic resonance consensus statement of SCMR: 2023
update
JIA Xi, ZHAO Shihua

CLINICAL ARTICLES

7

13

19

26

31

37

43

50

56

62

Alterations of brain mirror homotopic functional connectivity in postpartum
women: A resting-state fMRI study

ZHANG Kaihua, LIN Jiayu, SU Wei, GAO Yingli, LI Na, DU Yuxuan, LIN Xingru,
WANG Jing, ZHAO Shijia, DU Xiaoxia

Study of lateralization changes in the basal ganglia stroke patients based on
functional connectivity analysis

MAO Qiangian, CHEN Yuchen, CHEN Huiyou, JIANG Liang, JIANG Hailong,
YIN Xindao

The value of multi-delay arterial spin labeling in the evaluation of cerebral
perfusion in patients with severe arterial stenosis or occlusion

LI Lulu, SHANG Songan, MO Xiaoxiao, MEI Chao, ZHANG Ninggui, WANG Xue,
YANG Xin, WU Yating, YE Jing

The correlation between symptomatic carotid atherosclerotic plaques and short-term
mRS score after ischemic stroke

WU Jingjing, ZHANG Yating, ZHANG Lin, YIN Xi, SONG Juan, WANG Chengwei
Risk stratification prediction of glioblastoma based on multi-sequence MRI
radiomics analysis

NIU Wenju, XU Huaiwen, GAO Yuxiang, WANG Xiaochun, TAN Yan, ZHANG Hui,
YANG Guogiang

Differential diagnosis of angiomatous meningioma and atypical meningioma based
on contrast enhanced T1-weighted images histogram analysis

HAN Tao, LIU Xianwang, JIANG Jian, ZHOU Fengyu, DONG Wenjie, ZHANG Bin,
ZHOU Junlin

Multimodal study of resting state functional MRI in patients with acute mild
traumatic brain injury

ZENG Zhe, LUO Lin, CHEN Qiang, HOU Siqi

Differential diagnostic value of arterial spin labeling combined with diffusion
tensor imaging in parotid gland tumors

ZHOU Jinliang, CUI Yunfu, ZHANG Diming, REN Rui, DI ningning, SHEN Shanchang,
JIANG Xingyue, WANG Shanshan

Value of 4D-Flow MRI in evaluating left ventricular outflow tract peak velocity in
hypertrophic cardiomyopathy: A proof-of-concept study

XU Jing, CHEN Xiuyu, YIN Gang, YAN Weipeng, LU Minjie, ZHAO Shihua

Clinical application of free breathing with motion correction artificial intelligence
cine sequence of cardiac magnetic resonance in patients with heart failure

RAN Lingping, HUANG Lu, YAN Xianghu, ZHAO Yun, YANG Zhaoxia, ZHOU Shuchang,
XIA4 Liming

o[\Ve



68

74

81

86

93

100

107

114

122

130

Prognostic value of myocardial signal intensity heterogeneity based on late
gadolinium enhancement in cardiac magnetic resonance in patients with myocarditis
LIU Fangyuan, GAO Yan, WANG Wenxian, SHI Rongchao, LI Sha,
WANG Ximing

Value of the CMR feature tracking technique in the assessment of the left
heart in patients with Parkinson's disease

YUE Xun, LIU Ling, PENG Pengfei, PU Qian, YANG Huiyi, MING Yue,
YUE Shuting, HUANG Xiaohua, XU Yanming, SUN Jiayu

Diagnostic value of native Tl and ECV in myocardial amyloidosis: A
Meta-analysis

WANG Guohui, MENG Li, BAO Haihua, LI Wenxin

A MRI-Radiomics-based model predicts EGFR mutation status in brain
metastases in lung cancer patients

LI Baoxun, PENG Yugin, QIN Weifeng, XIAO Fang, LI Haojiang,
CHEN Junwei, LI Jianing, HU Zhixuan, MAO Jiaji, SHEN Jun

Radiomics based on combined machine learning models for prediction of
the response to neoadjuvant chemotherapy in mass enhancement breast
cancer using magnetic resonance imaging

YUE Wenyi, ZHANG Hongtao, GAO Shen, ZHOU Juan, CAIl Jianming,
TIAN Ning, DONG Jinghui, LIU Yuan, BAI Xu, SHENG Fugeng

Value of MRI radiomics in predicting molecular subtypes of invasive breast
carcinoma of no special type

ZHANG Dingyi, HUANG Xiaohua, SHEN Mengyi, ZHANG Li, HE Xin

Risk prediction and prognostic evaluation of hepatocellular carcinoma CK19
expression based on LI-RADS v2018 and other MRI features

LU Mengtian, QU Qi, XU Lei, ZHANG Jiyun, LIU Maotong, JIANG Jifeng,
ZHANG Tao, ZHANG Xueqin
The value of multi-parametric MRI radiomics model in predicting lymph
node metastasis of pancreatic ductal adenocarcinoma
ZENG Piao'e, QU Chao, CUI Jingjing, XIU Dianrong, LIU Jianyu, YUAN Huishu
Multiparametric MRI, MR-HSG and clinical characteristics of uterine factor
infertility

WANG Jie, DUAN Na, WANG Shaojuan, HU Xuyu, REN Shuai, YIN Yanyun,
WANG Zhongqiu

Predicting lymph-vascular space invasion in cervical cancer based on MR-T2WI
with deep learning and radiomic features combined with clinical features

LIN Baojin, LONG Xianfeng, WU Zhaoxia, LIANG Lili, LU Zihong,
GAN Wutian, ZHU Chaohua

ORIGINAL ARTICLES

137

143

3.0 T multifrequency magnetic resonance elastography of the kidney:
Regional variation and physiological effects on renal stiffness

LIANG Qiumei, QI Ruirui, LUO Peiyin, MENG Fanqi, PAN Zhongxian,
CHEN Qiuyi, LI Junfeng, PAN Jingtong, CHEN Yueyao

Combing DCE-MRI and fatty acid metabolomics to evaluate the function of
bone marrow endothelial progenitor cells in diabetic rabbits with critical
limb ischemia

FEI Ziyan, GAO Yufan, LI Liang, LIU Changsheng, ZHA Yunfei

TECHNICAL ARTICLES

151

Value in EH diagnosis of PPI and HYDROPS of 3D CUBE FLAIR based on
inner ear magnetic resonace imaing with gadolinium enhancement

WANG Zikun, FENG Jingjing, WU Jie, YE Yufang, CHEN Yingmin, SHI Yuan,
WU Jing, SUN Ligiang

About the cover

Brain metastasis is the most common intracranial malignant
tumor, with lung cancer being the most common primary source of
brain metastases. Patients with lung cancer brain metastases have a
poor prognosis, with a median overall survival of only 4 to 15
months when treated with conventional therapies such as
radiotherapy, chemotherapy and surgery. Currently, targeted
therapy with epidermal growth factor receptor-tyrosine kinase
inhibitors (EGFR-TKIs) has shown significant improvement in the
prognosis of lung cancer patients with brain metastases who have
EGFR gene mutation. However, determining the EGFR mutation
status of brain metastases usually requires pathological testing
through biopsy or surgical resection, which can lead to serious
complications such as postoperative bleeding, pulmonary
embolism, and cerebrospinal fluid leakage. Therefore, it is of great
value to non-invasively and accurately predict the EGFR mutation
statu of lung cancer brain metastases in order to identify potential
beneficiaries of EGFR-TKI targeted therapy and improve the
prognosis of patients with lung cancer brain metastases.

In recent years, the rapid development of radiomics, an
imaging-based approach that extracts quantitative features such as
shape and texture from medical images, has shown important
applications in the field of "virtual biopsy" for tumors and the
non-invasive evaluation of tumor heterogeneity.

In this study, radiomics features were extracted from
preoperative T2-weighted and contrast-enhanced T1-weighted
images of lung cancer brain metastases. The EGFR gene testing
results after brain metastasis surgery were used as the gold
standard. Using mRMR and LASSO-logistic regression, radiomics
features significantly correlated with the EGFR mutation status of
brain metastases were selected. A logistic regression model was
constructed to predict the EGFR mutation status of lung cancer
brain metastases, and the model performance was evaluated using
receiver operating characteristic curves, the Hosmer-Lemeshow
test, and decision curves. The results showed that the model had
good predictive performance for the EGFR mutation status of
brain metastases, effectively distinguishing between mutant EGFR
and wild-type EGFR brain metastases. This study provides a
non-invasive and accurate method for assessing the EGFR
mutation status of brain metastases in lung cancer patients, which
can assist in the selection of EGFR-TKI therapy for lung cancer
brain metastases. Please see text page 86.
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