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Prediction of Microvascular Invasion in
Hepatocellular Carcinoma and Early HCC
Recurrence Based on Gd-EOB-DTPA-
Enhanced MRI*
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of Nantong University, Nantong 226000, Jiangsu Province, China

ABSTRACT

Objective The main purpose of this study is to predict Microvascular Invasion (MVI) of Hepatocellular
carcinoma (HCC) and early HCC recurrence(EHR) after HCC surgery based on gadolinium disodium
enhanced MRI. Methods In this study, 158 patients who underwent hepatectomy in our hospital were
retrospectively collected. All patients underwent Gd-EOB-DTPA-enhanced MRlexamination within
2 weeks before surgery. The preoperative clinical data and postoperative pathological data were
complete, and all lesions were evaluated by MVI.Logistics regression analysis was used to identify
the risk factors of MVI.All lesions were followed up regularly. Recurrence or metastasis within 2 years
was defined as early recurrence, and Cox regression analysis was used to identify risk factors for EHR.
Receiver operating Characteristic curve (ROC) was used to calculate the area under curve (AUC) of
MVI and EHR. Results A total of 158 patients, 83 males and 75 females, with an average age of 59
years (35-83 years), were enrolled, including 55 MVI positive HCC patients and 103 MVI negative
HCC patients.Multivariate logistic regression analysis showed that tumour signal nonuniform on
T2WI (OR: 5.205, 95%Cl: 2.346-11.549) and peritumoural hypointensity on the Hepatobiliary phase
(OR:2.900, 95%Cl:1.278-6.577) were risk factors for predicting MVI.The predictive AUC of MVI was
0.738 (95%Cl: 0.662-0.805), the sensitivity was 74.55% (95%Cl: 0.610-0.853), and the specificity was
63.73% (95%Cl: 0.536-0.730).A total of 67 patients (42.41%) were found in the early recurrence group
during follow-up, including 40 (72.73%) in the MVI positive group and 27 (26.21%) in the MVI negative
group. Multivariate Cox regression analysis showed positive MVI (OR: 3.070, 95%Cl: 1.711-5.510),
umour signal nonuniform on T2WI (OR: 2.451, 95%Cl: 1.292-4.650) and PIVKA-II (OR: 1.000, 95%Cl:
1.0002-1.001) were risk factors for predicting EHR. The predictive AUC of EHR was 0.76 (95%Cl: 0.686-
0.825), the sensitivity was 59.09% (95%Cl: 0.463-0.710), and the specificity was 85.71% (95%Cl: 0.768-
0.922). Conclusions Gadolinium disodium enhanced MRI can predict the risk factors of positive MVI
for HCC,tumour signal nonuniform on T2WI and peritumoural hypointensity on the Hepatobiliary
phase are risk factors for predicting.MVI combined with clinical and imaging features can predict early
recurrence of HCC, and MVI positive,tumour signal nonuniform on T2WI and PIVKA-II are risk factors
for predicting EHR.

Keywords: Magnetic Resonance; Disodium Gadolinium; Hepatocellular Carcinoma,; Microvascular
Invasion; Early Recurrence

HCCESENMBEEME", FRUBRMFRBERBEZATHCCRESAE
W%, BABHBEWMEREY, MEEIL, AEFEANSELNMMERIE, Nk
BERMEMZITANRE, SHCCHENEEZMAZ Y —", AINEEICA BT
REEZEZLH, TMVIE—MREARZ LN, REBEFRBMERANSHER
ERITME, SR, BE—LHRRE, MEAN 5. BEILESE G
ESMVIFERED, BREFTUMVILEE P, BSBOFIRANHCCEE b
WEME L RMEBR, SEERRAMET0%?, H8ONNE L EMBERRE L, X
S5HCCRHBE £ BYHE%, AREBEELMEAE—MIINEERE, EHREENE
EEEAFRTFBASENESE, B, EXETHRNTURGSHERHELHNG,
IS H—F W IENAET . ARRTEETFLER ZHILEMRIFUNHCC MVILURTR
MHCCREREIE X,

1 BE5HZ*

1.1 —fREE AR E2013-2019FEEARITHCCE NI ARN B E,
BENANE: FTEEREARMRAAHITILER ZWIZEMRIRE, AFIIRKEE

RAEREBEZERTE, HRTE: MRIRERITHREFAVIRE. SHSUERISERBKE

TRERRE. ARMRIREEARMERLHZLERE., MRIEGREEZMITMH,

L™ ENMER AR, NaMERNRIFRIFE, WEEZRKEARSEM. Fig, —

LW =EREIEN: MEAFP, RERMESERE, CEA, CA199, BER, SBLXR, Al

BF, BRIMESIEAYIE),

1.2 MRIBRZEASE AFRZERCPhilips 3.0 T Achieva, KA 16EEEIZMEAL

B, 3Ll (LER-M(ARE: EXE). BM&EYI: TSE T.WI(BERHINE]) (&S

(5—1FE] K#x, &, EREM, TERTRAA:
(BAEE] K % B, TEEW, TEHRRAFMH:

REEIMRISA G35, E-mail: 734128513@qq.com
BEEIMRIF B 12H7. E-mail: ntsyzhangtao@sina.com

+ 103



REICTRIMRIZE 20234078 £21% $07H1 S 551655

J3: TR 2000ms, TE 70ms, FOV 36cm, 5F%212X 190, BE
Tmm). T:WI EERBA(FESEHA: TR 3751ms, TE 54ms,
FOV 36cm, %Ef%124X102, BE7mm). DWIFF(b{E/600 s/
mm’) (SR TR 77ms, TE 1.15ms, FOV 36cm, %EFE
236X 199, EBESMmM), AL AR: WHFIZINE R
51, SE5/E 20 s(zhBKER). 60 s(ITERRKER)A 3min (EE&HR)TRA
FFAE ISR T IS S M EE ARIMESRE LA (T, high resolution
isotropic volume excitation, THRIVE)FFIE2F(HES%
791 TR3 ms, TE 1.4 ms, FOV 36cm,, 46250 X220, BE 2.5
mm), FFARSSETF SN EFIS10ming 20mini3 . STELF
FE : 0.025mmol/kglxE, EZX: 2mL/s, EHTEERA 20
mLAE IR K ik,
1.3 BEAH FranEGE2EISIELE (SHEAR ST H5EMS
) TE R BRI R R B RTE T LA PR AR FRSFNIBIS R 4 (picture
archiving and communication system, PACS) EXERF, &=
ERNER—BBEAEE (BIARRIE) B 5@,
TMEREIRTRNT, 81 ()RLBRERZE, SEPT
EEMHE; QBRHEER(EX, cm), FESIERISEAK
Z; BTWIFEFMEES RS, NELA, (4)BKERERESRK
B MEIB, EXREMRKBEEARLRETSEEBUXE, &
IR BITHESES; C)MBEE(REE, =8, FRE)
O RELC-ELE, IR ERETEMEESEEEEE, 8
BEERE; (6)FEmns s, NELF, FFELERTEMNED

RERLIJTCIE)
GRENE, WEANBERANHBEDMHRIAAANRER

AEERFERERN. (NFEBEARES"Y, RELF, EXH
FFREERA R AR A HUERE S,
1.4 REFBLZWRHET REMEREZHAREZISIE
R, HFREEERAREBEENFRTAHTHL, ROERE
(Microvascular invasion, MV)EX N ETEIEBME T U FTHRRE A
ERENNERZ ANRARER, 2RTFREIIFEKD 2.
BEAREE3-6BHTHIZEE, EEFAFP. CTHMRIIEEK
T, BIAZREPEAUAREES, BIREIRAL, HRELERE
Beif. FHIE & (Early recurrence, ER)EX ARE24MNBARAKE
FAREARFRINEBRE, REFEEEAGRETREHELS A
PHERAMIERHE LA,
1.5 ZitFOM RFASPSS 20.0M DI IE, ESHRER
FKomogorov-Smirnovit, ESHHBITERMA (x £s5)K
N, REAMIEARE,; RS2 ITEREEPAE(TE 5L
#)[M(P25~P75)]%&:, EAEMann-Whitney U3, AR
BHI#Hn(E28, %)&n, FARAKRK, MVIZREZRNE

LogisticsE AR R ZRAKRE TN, ERERRSTHP/NF0.5H
ZHITEREDT. EHREBMERMACoxERRERZHK[E YT
S, ERERDMHPP/NFOSERBITERRS . SHIFDM
MR B Zid & TEFE(ROC)Bh%k, T E & TEAI(AUC), &
B, HRM, BERNELEXA Kaplan-Meier JA1HE, FHi#fT
Log-rank 4HigltbER. P<0.05AERBHITERE X,

24 B
2.1 BEBHE NABEN—MARRNRKL, KHARANALSS
BlEE, BH83%I(52.53%), ZMET561(47.47%), FiE
59.9619.83(35-83%), MVIFRIELHS55%(34.81%), MVIFAH
£41031%1(65.19%), MVIFAMASMVIFEIEAKR. REEXR.
EER. MEBT.WHESAYS. WESRER. FREEEAR
5. AFP. SERMNBERNGNBERFNEBESERITEEN
(P<0.05)0
2.2 EFE ER " HIEEMRIFINERZSETHCC MVIFAMERE
LHMEE BEZXLogisticsEARTERERET2WIESTY
A, WEEER. FREAEARES. WEERRARLREREA
BHITEEX(P<0.05), B&2,

ZRELogiticsEIARMERETR, HBET.WISSFY4.
FFREERE B R S 2FUNMVIPEME AR B K & (P<0.05); B
BT WIESTONEEMVIBEN X ET WIE SIS EE
B95.205(1.278-6.577)%; FFRAEEAEARIESHEEMVIPAER
X2 THREREERESEER2.900(1.278-6.577)1&, TN
MVIFS TR ROCH 4 ME2A, EAIMIAUCH0.738(95%Cl:
0.662 -0.805), BUKMT4.55%(95%CI: 0.610-0.853), 45|
63.73%(95%Cl: 0.536-0.730),
2.3 COXEAMMER LHCCRAS A RELHMEE £F
ZlogisticsEARTERETRMVI. MBTWIES TS, ME
B, RERNBREMAARLRKREREESRITFEERENX(P<0.05),
m§30

ZRELogiticsEARMERETR, MVI. BETWIESH
¥4, BERLEESFTNEHRAIE I ZREZE(P<0.05); MVI
P EEHCCRFEHREMVIAMEER3.070(1.711-5.510)
&, BMETWIESAYINBEEHRINIET-WI{ESH4Y
BEM2.451(1.292-4.650)1%; ERERMEBFENEEEHRY
NS THRSERNBREBE, FUUEHRMFUNIEE ROCH L
ME2B, BEMAUCH0.760(95%Cl: 0.686 -0.825), HUKM
59.09%(95%Cl: 0.463- 0.710), $5S1485.71%(95%Cl: 0.768-
0.922,

R1 MVI+HASMVIFRYA— R E LR

FSES H1K(n=158) MVI+(55) MVI-(103) P
30, B (%) 83(52.53%) 35(63.64%) 48(46.60%) 0.046
FEH(%) * 59.96+9.83 55.67+9.17 58.71%9.41 0.096
SHEE, n(%) 66(41.77%) 40(72.73%) 26(25.24%) <0.000
MESE, n(%) 20(12.66%) 10 (18.18%) 10(9.71%)0.139

B ER(cm) * 3.16%2.02 4.02+2.43 2.70+1.61 0.001
MET2WIESRISS , n(%) 75 (47.47%) 43(78.18%) 32(31.07%) 0.010
ERKEBEE R, n(%) 48(30.38%) 24 (43.64%) 24 (23.30%) 0.368
MEEE(E, %, Fx¥) (27,53,76) (6,12,37) (23,41, 39) <0.000
MENETRALE, n(%) 93 (58.56%) 37 (67.27%) 56 (54.37%) 0.126
AFRBEBEARIES, n(%) 41 (25.95%) 24 (43.64%) 17 (16.50%) 0.000
KREREIER

AFP(ng/ml) * 16.55(4.18,191.68) 22.15(5.09,412.35) 12.07(3.94,97.24) 0.011
SRR * 101.27(35.96,353.57) 201.36(68.95,805.66) 61.45(23.95,192.81)  0.030
CEA* 13.03+25.47 9.56+12.18 14.90%30.20 0.229
CA199* 12.62+15.79 13.88+16.65 11.94+15.90 0.481
EEA=N 41.75(38.28,44.90) 40.80(37.40,45.10) 41.80(38.90,44.80)  0.678
HABLTE 17.58+7.98 16.36%6.48 18.63+8.64 0.179
AVET * 69.84+36.93 69.05+28.60 70.27+40.84 0.851
A ERYE ¢ 12.38+1.40 12.06+1.60 12.54+1.47 0.049

104 -



CHINESE JOURNAL OF CT AND MRI, JUL. 2023, Vol.21, No.07 Total No.165

T2 R BRARRIGEEFSHMVINEERRS BRI

TE BRE ZHR%
OR(95%Cl) p OR(95%Cl) P
METWIE S F94 7.839(3.650-16.836) <0.000 5.205(2.346-11.549) <0.000
EhBkEREE A ik 2.548(1.263-5.142) 0.009
M E R (T0/2 81 /A%E2)  1.415(1.01-1.981) 0.043
HIEN ST HE 1.725(0.871-3.418) 0.118
FrREfAERARES 3.917(1.86-8.248) <0.000 2.900(1.278-6.577) 0.011
ey 1.027(0.464-2.275) 0.947
MEER 1.447(1.184-1.77) <0.000
AFP(ng/mL) 1(0.999-1.000) 0.087
SRR 1(0.999-1.002) 0.109
CEA 0.897(0.965-1.01) 0.256
CA199 1.007(0.897-1.028) 0.626
BEH 0.999(0.938-1.064) 0.971
BRBAR 0.969(0.925-1.015) 0.969
BNEF 0.999(0.989-1.009) 0.850
=il 0.764(0.582-1.002) 0.051
R3 RAKGIAER RIRFKEBIRZEMVINERERSERI T
TE BRE EASES
HR(95%CI) p HR(95%CI) p
MVI 4.2(2.542-6.941) <0.000  3.070(1.711-5.510 <0.000
ETWIIESRH45 2.652(1.579-4.456) <0.000  2.451(1.292-4.650) 0.006
EHEkERE AR 1.479(0.898-2.435) 0.124
ME AR (T0/52 81 /A5%%2)  1.258(0.988-1.602) 0.062
MBI AR EE 1.725(0.871-3.418) 0.503
FEEfEARES 1.61(0.957-2.707) 0.073
f =y 0.784(0.427-1.44) 0.443
HEER 1.112(1.019-1.213) 0.018
AFP(ng/mL) 1(0.999-1.0001) 0.981
RERMBER 1.0001(1.0005-1.002) 0.001  1(1.0002-1.001) 0.025
CEA 0.991(0.973-1.008) 0.302
CA199 1.008(0.993-1.023) 0.275
HEA 0.985(0.931-1.043) 0.609
SRR = 0.979(0.945-1.015) 0.979
BNEF 1.001(0.995-1.007) 0.748
dinlisit N 0.963(0.793-1.17) 0.748
] ® L) 0]
(10] o (1) ®

E1 E1A: TOVLF 5 REJEE 5 1% 4); EI1B: kB A®N; BI1C: MEap
THfE; EID: MEBECETE, EHI1B: MBEBEFTE, BHIF: K&k BEL
GO, Efk: FESEEKES. B2 EH2A: FIOMVIEROCH £, AUCH
0.738(95%CI: 0.662 —0.805), HRMET4.55%(95%CI: 0.610-0.853), 454
63.73% (95%CT: 0.536-0.730); [E2B: FMEHRHROCH %, AUCH 0. 760 (95%CI:
0.686 —0.825), HREMESY. 09% (95%CT: 0.463— 0.710), 4&FH85. 71%(95%CI:
0.768-0.922, B3 MVIFHM:Z 5MVI[H A T8 8 & & H 4.

+ 105



hECTHIMRIZE 20234078 215 $07H S 551655

24 KD RIGIBERELREELRER, HBeTHRE
HE k., PHIE AT N42.41%(67/158); 12BN HAE &,
BERAE R EHT.59%(12/158), T3BIREFRNE R, HEH644l
AFAMmEL, IARXEELR; 66l KEFINERE, BIF
FhiE#36l, MEEERZ3IM, EFMVIFAMATRIFEELER
52.73%(29/55), 24EE LT HNT2.72%(40/55); MVIFEHEAT1E
E£%16.50%(17/103), 2EEKEH26.21%(27/103), WE3.

33 i

AARFEETFILER ZHILEBMRIFUNHCC MVIFEMY, 4
RREMBETWIES AT, FFEBZEERESETUMVIEME
IR EREAR. HFERNTXEDHFETHER, BEEMVI.
FEHERIERARTMHCCRAENRRE LR, ERETRMVI. MiE
TWIESAY. BERMERIEFTNEHRMIRIBIE R,

REFEEIZHHCCREGIZMTNERIAR AR, BRAREK
BAE FGd-EOB-DTPAIESEMRIF B F R IMSHCCI B AALRF
BEZRDFEYF ZEFEEZE", Sunyoung Lee %
B4, Xinxin WangZ™, Su Joa AhnZ" "5t RBEFTAEERE AR
SEMMVISBERX, XRERE RFEHEZEBRES 2T
MVIFEMERY IR ERRE R, MTHMRER—H. ILER-W(E
M. TEE)R—MATRSSMHEIRITILF, FFERREE A
FRET LRI ZEEES, &B sV AT 4R A RENXT Lb I 215
=5, FFREHEARES SRR BERN IS ZTHUMR
MAOFERTERXR, FMNEMAFEKupfferdifE, R MmATARE -
BB FHIz %R (Organic anion transporting polypeptide,
OATP) R EMEBEX L H L HIRMMEXEL (multidrug-
resistance-associated protein, MRP)HEMXTELFI, FbsEE B AT
SEREBI RO 2EES,

FERARARTWIFSIHEE S RIS RTUNMVIREHRE
EINEF. T.WIFSIMEREES 94, AR ARMEA
BEET. K. 3. FELE, HCCEARFE. BETEK
ERRAFER—HESRMEME, RITBEX—FZE&RIATEEM
BRI SRR, Sébastien MuléZ "zt ARER A
(Macrotrabecular-massive, MTM)HCCEARASIE, &R ERIE
AXRENATEEAEREHCCNRHEANEETNAF. B
R IRAMTM-HCCE S MM ERAMERIC. DELT.
BIMBEAFPKT. BaBIEN RN EER. EXRHRPT.WIE
SRYORBORHETHEREEFEEL M. R, FRUZKIER
KRR T.WIFFIBHES S R A5 7] se R BB 2 B,

AHRBEEMVI. FEFERIGHREXRQETNMHCCRERE
ERMAUCH0.76, SEFMRLERBM . ERBHGIHAFR
SRMEARZE(T3/79), ERFRAFHAMX 5KZH(64/73),
FRFBHCCER SRR MENISELX, eSS Y
MEEx, BIREMZERRRE, FELSE, KARFAEHE
ZERFRBAMK, KEBDHEHNEHZEFRFEL, FE
B R,

AARFRYE, KARACEERR, ERHERE EEEE
ERE,; HCCHEXNMBEYERMIFRARARKANRR, X
FIEWEBLZHCCHES, RANRARHCCHEXARF., BELR
BRI, #—PETEEFEREHEIZHHCC,

ZE, BT ER_SHIEBMRIRATER T UERIZEHCC
MVIFRE, HBEREBH—FTTNHCCRERIHE %

2EH

[1]Global Burden of Disease Cancer Collaboration,Fitzmaurice C,Abate D, et
al. Global,Regional,and National Cancer Incidence,Mortality,Years of
Life Lost,Years Lived With Disability,and Disability-Adjusted Life-
Years for 29 Cancer Groups, 1990 to 2017:A Systematic Analysis for the
Global Burden of Disease Study. JAMA Oncol, 2019;5(12):1749-1768.

[2]Lee S,Kang TW,Song KD,et al.Effect of Microvascular Invasion Risk

106 -

on Early Recurrence of Hepatocellular Carcinoma After Surgery and
Radiofrequency Ablation. Ann Surg, 2021;273(3): 564-571.

[3]Erstad DJ, Tanabe KK.Prognostic and Therapeutic Implications of
Microvascular Invasion in Hepatocellular Carcinoma.Ann Surg Oncol.
2019;26(5): 1474-1493.

[4]Renzulli M, Brocchi S, Cucchetti A,Mazzotti F,Mosconi C,Sportoletti C,et
al.Can Current Preoperative Imaging Be Used to Detect Microvascular
Invasion of Hepatocellular Carcinoma? Radiology, 2016, 279: 432-442.

[STER 2 A, % M. 4% 5 AR B0 BN AT 40 o F 8 it 8 (2 0 R R (7). R B ¥ %1%
AR, 2020, 36 (5): 762-766.

[6]Jung SM,Kim JM, Choi GS,et al.Characteristics of Early Recurrence After
Curative Liver Resection for Solitary Hepatocellular Carcinoma.]J
Gastrointest Surg.23(2) (2019):304-311.

[7]Tang M, Zhou Q,Huang M, et al.Nomogram development and validation to
predict hepatocellular carcinoma tumor behavior by preoperative
gadoxetic acid-enhanced MRI.Eur Radiol, 2021;31(11):8615-8627.

[8]Hu HT,Shen SL,Wang Z,et al.Peritumoral tissue on preoperative imaging
reveals microvascular invasion in hepatocellular carcinoma:a systematic
review and meta—analysis. Abdom Radiol (NY),2018;43(12): 3324-3330.

[9]1Choi JY,Lee IM,Sirlin CB. CT and MR imaging diagnosis and staging of
hepatocellular carcinoma: part II.Extracellular agents,hepatobiliary
agents,and ancillary imaging features. Radiology, 2014;273(1): 30-50.

[10JAriizumi S,Kitagawa K,Kotera Y,et al.A non-smooth tumor margin in
the hepatobiliary phase of gadoxetic acid disodium (Gd-EOB-DTPA)-
enhanced magnetic resonance imaging predicts microscopic portal vein
invasion, intrahepatic metastasis,and early recurrence after hepatectomy
in patients with hepatocellular carcinoma.] Hepatobiliary Pancreat Sci.
2011;18(4): 575-585.

[11]Kim KA,Kim MJ,Jeon HM,et al.Prediction of microvascular invasion of
hepatocellular carcinoma:usefulness of peritumoral hypointensity seen
on gadoxetate disodium—enhanced hepatobiliary phase images.J Magn Reson
Imaging, 2012; 35(3): 629-634.

[12]Rhee H,Cho ES,Nahm JH,et al.Gadoxetic acid-enhanced MRI of
macrotrabecular-massive hepatocellular carcinoma and its prognostic
implications. J Hepatol,2021;74(1):109-121.

[13]Yoon JK,Choi JY,Rhee H,et al. MRI features of histologic subtypes
of hepatocellular carcinoma: correlation with histologic, genetic, and
molecular biologic classification [published online ahead of print, 2022
Mar 8].Bur Radiol.2022;10.1007/s00330-022-08643-4.

[14]1Lee S,Kim SH,Lee JE,Sinn DH,Park CK.Preoperative gadoxetic acid-
enhanced MRI for predicting microvascular invasion in patients with
single hepatocellular carcinoma.] Hepatol, 2017;67(3):526-534.

[15]Wang X, Zhang Z,Zhou X,et al.Computational quantitative measures of
Gd-EOB-DTPA enhanced MRI hepatobiliary phase images can predict
microvascular invasion of small HCC. Eur J Radiol, 2020;133:109361.

[16]Ahn SJT,Kim JH,Park SJ,Kim ST,Han JK. Hepatocellular
carcinoma: preoperative gadoxetic acid-enhanced MR imaging can predict
early recurrence after curative resection using image features and
texture analysis. Abdom Radiol (NY),2019; 44 (2): 539-548.

(171 FE T, 0, 3%, 4. 4L2E R — 43 SRMRI AT FE 38 B 45 5 T AT 40 e s
BRI FEEF PRI, 2020, 36 (9): 1350-1354.

[18]Mul é S,Galletto Pregliasco A,Tenenhaus A,et al.Multiphase Liver MRI
for Identifying the Macrotrabecular-Massive Subtype of Hepatocellular
Carcinoma. Radiology, 2020;295(3):562-571.

[19]Calderaro J,Ziol M,Paradis V,Zucman-Rossi J. Molecular and histological
correlations in liver cancer.] Hepatol, 2019;71(3): 616-630.

(200 2 B A, k%, THR. RBTCTAE SO 9S00 A% Sl R I ROR 7 1 & & 9
AR [T, 5 E CTAIMRI 42 %5, 2021, 19 (1) : 113-116.

[21]Portolani N,Coniglio A, Ghidoni S,et al. Barly and late recurrence after
liver resection for hepatocellular carcinoma: prognostic and therapeutic
implications. Ann Surg, 2006;243(2):229-235.

(2] E M6k, KBk, F8 EAEMEBRAEDREAASRES RO XEARL U] F
D IRR A, 2021, 28(2): 65-67.

(23] SR, BX =, R, F. AT A0 Fe s & % Ba IR 58 R AR 5 B R Al X
BRI ], R ECTAIMRIZ4 &, 2018, 16 (3): 63-65.

(WFsHEA: 2022-10-25)
(R3t4miE: KA



