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Diagnostic value of diffusion-weighted imaging parameters for prediction of microvascular patterns in
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[Abstract] Objective: To evaluate the potential of two quantitative parameters derived from two
non-Gaussian diffusion models and conventional apparent diffusion coefficient (ADC) in preoperative
magnetic resonance imaging (MRI) for predicting tumor encapsulated blood vessels (VETC) and mi-
crovascular infiltration (MVTI) in hepatocellular carcinoma (HCC).Methods: This study prospectively
collected 105 HCC patients. All patients underwent routine sequence and diffusion-weighted imaging
(DWI) MRI with multiple b-values (0~3000s/mm?*) within two weeks before surgery.The voxel-wise
non-Gaussian incoherent motion (IVIM) model, diffusion kurtosis imaging ( DKI) model-derived
quantitative parameters, and conventional ADC were obtained using diffusion post-processing tech-
niques. The average values of all diffusion parameters of the entire lesion were measured by two radiol-
ogists. The VETC and MVTI results of HCC tissues were confirmed and divided into three different
VETC/MVI (VM) groups by two pathologists. The quantitative parameters were compared between
VM groups. The diagnostic performance of quantitative parameters with statistically significant differ-

ences was then evaluated by receiver operating characteristic (ROC) curves.Finally, the differences in
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AUC values between groups were compared using the Del.ong test. Results; There were significant
differences in IVIM-Dstar and DKI-K values among the VM groups (P<C0.001).The IVIM-Dstar and
DKI-K values in the VM — group were significantly lower than those in the VM= and VM+ groups.
In pairwise comparisons,the DKI-K values showed significant differences between each VM subgroup
(P all<<0.05).The AUC values for differentiating various VM subgroups were 0.756,0.863,0.630 for
IVIM-Dstar,and 0.653,0.802,0.673 for DKI-K.The combined model, utilizing IVIM-Dstar and DKI-K
values,demonstrated AUC values of 0.769,0.896 ,and 0.702 (P <C0.05).The Delong test demonstrated
that there were no significant differences in diagnostic performance among the VM groups for IVIM-
Dstar,DKI-K,and the combined model (P >>0.05).Conclusion; Quantitative parameters derived from
non-Gaussian diffusion models have significant practical value in the preoperative prediction of VETC
and MVTI in HCC.

[Key words] Hepatocellular carcinoma; Tumor encapsulated blood vessels; Microvascular infil-

tration; Magnetic resonance imaging; Non-Gaussian diffusion model
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The predictive value of MRI radiomics integrated with inflammatory factors for microvascular invasion in
hepatocellular carcinoma YANG Li-han,CHEN Meng-lin, CHEN Shi, et al.Department of Radiology,
the Second Affiliated Hospital of Kunming Medical University, Kunming 650000, China

[Abstract] Objectives: To investigate the value of MRI radiomics integrated with inflammatory
factors in predicting microvascular invasion (MVTI) of hepatocellular carcinoma (HCC) preoperatively.
Methods: A total of 221 patients with pathologically confirmed HCC were included,including 117 MVI-
positive and 104 MVI-negative cases. After univariate analysis of inflammatory factors and imaging
features, valid predictors of MVI were identified by using multivariate logistic regression analysis.
These predictors were then applied to establish a predictive model. All layers of the tumors (intratu-
moral and peritumoral 20mm) were outlined. The least absolute shrinkage and selection operator
(LASSO) was used to select the radiomics signatures, and three radiomic models were established:
peritumoral, intratumoral, peri- and intratumoral models. Inflammatory factors were combined with
peritumoral and intratumoral radiomics signatures to produce a combined model. The predictive effi-
ciency of the models were validated in the testing groups using ROC curves.Results: Multivariate logis-
tic regression analysis showed maximum tumor diameter, capsule, peritumoral hyperintensity in the
arterial phase,and [alkaline phosphatase (ALP) 4 gamma-glutamyl transpeptidase (GGT)]/lympho-
cyte count ratio (AGLR) were independent risk factors for MVI1.Based on the above parameters, the

imaging characteristics and inflammatory factors were modelled. The area under the ROC curve

E& B Ar:650032 ELH, BLIH EERl R 2458 — Bt s = e il 5 B
EEE I 1%@'1"9%69997) 2L PN N W 5T A, 32 T R T e AR A 2= N F 5T TAE
@ IAEE - BB . E-mail : zhaoxinxiang2918@outlook.com



586 T S 2024 4F 5 H 4 39 %5 5 ] Radiol Practice, May 2024, Vol 39,No.5

(AUC) of this model was 0.80 and 0.75 for the training and testing groups,respectively. The AUC of

the peritumoral and intratumoral radiomics model was higher than intratumoral radiomics model

(training group:0.83 vs 0.75; testing group:0.79 vs 0.73).The AUC of combined predictive model,

built by intratumoral and peritumoral radiomics signatures and inflammatory factors,were 0.87 for the

training group and 0.82 for the testing group.Conclusion: The peritumoral and intratumoral radiomics
model based on the GD-DTPA portal phase can be used for preoperatively predicting MVI in HCC. Ad-

ditionally, the inflammatory factor might further enhance the predictive efficacy of this model.

[ Key words] Hepatocellular carcinoma; Radiomics; Magnetic resonance imaging; Microvascular

invasion; Inflammatory indicators; Imaing features

HT 40 g 95 Chepatocellular carcinoma, HCC) & H
B BKES 5 % W 9 Ao S B TR S 2 KR
LT 5 AR AR AR 15 26 . Ui A ¥R i (micro-
vascular invasion, MVD 2 ARG & & CHHN &K,
Ji M I MOV g SC A i 400 I 5 2 06 T D o I 4
U PO 5 2 S W b R A= 2R P A B IR 2 — 0 R
AHERR I MVT A B T I IR B2 2R i s 55 & 51y e
. HET.MVI 2 W 3 SR T R 5 e B e
P& 5 AR AT MV (%) T 2% B8 2 e PR AIF 53 1) #R

SR 2 R T A R R 26 1 — A U, T LA AE )
B 2 PR v B IRy 3 PR AR AR AR o L 6 AT 2 4
(R R AT R B A BT AT TR A AR B 2 TR B
AR DOV QL 085 e ) N C R A A | R 2
P, AR R R UL LTRSS MR 2 ST (9 1 R 52
5 2H 2 B AL R % AE R BT JC B b DAl A T MVIEY
S HTHAXS 1 9% MRT 7R B AR . T, WIL T, WL, 3
JURABI T ) e K A0 140 52 45 2 2 R AT R 5T B 1) e ik 0
7 HCC MVT FUill J5 i Fe A7 5w ) i s st . ot
Hb, Z U5 7 6 ) R A DX AR P X B
14 5 AR 2H 2 AR AR LA O i AR (Y

SN SE TR HY € AR A L Ok B 2 B9 TR 4 R B 4
B R N5 4 BOT M OB R B R R
HATA BRI, 2 RAEN 735 HCC MVI R A
AH DG i /) B 55 9k B 40 i e (platelet to lympho-
cyte ratio, PLR) FlG 14 % 2 i (alkaline phosphatase,
ALP) & [ALP (U/L) + v 2 Bk 5% Bk g
(GGT) (U/L) J/k L 20 i 31 % (X 10° /L) L fH Calka-
line phosphatase + gamma-glutamyltransferase to
lymphocyte ratio, AGLR) JEFFH HCC & A= & J& F1 it
Ja R R A AR AR . HATR I RAE K F 5 MVI AH
KRBT /D | T B 22 Y WF 58 HEAT IR E , [8) B 5 52
BH 2GR E k= . AR ARH
B A AT P AR AT HCC MVI A,

S 7%
L IR

AT 2016 4F 2 A & 2022 4F 1 Atz 221 4
HCC & . il AbriE . O 405 B4R 92 8 HCC;
QA B T ARV BRSO #8 4 ; O AR PI R N 32 Gd-
DPTA MRI 13t . i 0 HEBR A5 1 . O & % HCC 5
B I H Al 5t 2 P PR 5 ) PR BT B Tl A2 S AL BRI SK
QOARBIAPURIRIT s @A RIMERIL AR BRE
BAZ ATV K SO 88 K 3 30O . P BELL 3:1 I
BIBEHL Y A IR (n=1540) FIEIEA (n=67) . Il JR
B R A D R G AR RS RS AL
2 VAFP, o Pk 40 H-Ik B 40 B8 HE R (neutrophil to
lymphocyte ratio, NLR) \AGLR PLR ., Bl 1 8 2 FiF- 4k
B 40 il e 3R (alkaline phosphatase to lymphocyte rati-
0, ALR) \v-2 & Bt #% Rk B8 5 10/ B R (gamma-glu-
tamyltranspeptidase to platelet ratio, GPR),

2.8 A ik

F AT R A A 6h DL b IR 7E iR A T ik
TR R4, MRI A% Siemens Healthcare
3.0T MRI B G @ AR HMAL . 75 MRI 5 58 49 4 i 4%
155 AL G, I 347 RV A R sOAE T W R gl 24 = 4 ik
B 6 B SR A (3DVIBE) V-4, MRI 1 5 41 77 51
AL 5 P /M) M AR (FLASHD) T, W 005 45 il 1f
J FLASH [A] )2 #H1v ( in-out phase) i #ll [ . fa &5 of
R AR (Ture FISP) AR T T, WL, 3% 8O AL 8
(DWD 1 Gd-DTPA #4584 MRI GRE-T, W1 F#51,
53 S KD KNP A L g R . S R
T, WIJ¥ 4. TR 900 ms, TE 66 ms, fl ¥} 420 mm X
420 mm,JZ/8 6 mm; T, WI #3351, TR 3.9 ms, TE
1.4 ms, LB 350 mm X 350 mm, /=5 4.5 mm ; B
A 15°,

3. FARANEAE Ko MV i B 43 A

MRI 52 2 R AE 1 DF-Ak A0 455 i g e R B4R L i g
F B SR R Y L RS P LA S T R iR AR A
FRA AR R AR 1 6 B A 4 4R MRI 2 W &
50 0 WO R BE I R AT o0 Hr s AR e 2 62 B TR R BE
UK 4 B 45 SR AT o A, AT AR ) G 030 8l 2 o7 B R
BE I 18 J5 A B R E



TSR 2024 4E 5 A4 39 %45 5 ] Radiol Practice, May 2024, Vol 39,No.5 587

AR Dt S P BT 988 s ME A i B892 W 45 RS (2015
RO K MV 43 2 = A0 Mo R & 3 MV
M1l AiEEs AL (<l cl) P E AE T 5 4
MVI; M2 2y 3z i 55 A U R B (> 1 em) 800 96 57
JFHZUh BB E A 6 A~ MVI, M0 2y MVI B, M1
K M2 g MVI i,

4.Gd-DTPA MRI 15 241 2 43 br

o9 g kb B AC FR R BT R B A IE R B LA DI-
COM #& X AF Ak I B 44 k. ] ITTK-SNAP #5147
MRI 358 1 Dk BAS 1 32 )2 2 1) 5 AR IS R X (re-
gion of interest, ROD W4, B H 2 o5l 4
AEFN 15 4F AR MRI 12 W 28 50 1 B2 Uil T~ 30 25 1] i g i
S LIARAS e 9 DX, 22 05 S 2 Y i gg 5 A
AR KA % A E R 20 mm, ROIAH
A AIE fff 7 38 3] R I (AR =2 mm (Y IL4) JH & 5%
JHME A 2 452 1k . X T 22 Ak 0 AR T B R
kb b 4T ROT 2] i,

SUAR A 2 R AR 1Y 2 IR O 3% . A BF 5T 4 T Dr.
Wise Z #8252 % & (https://research. deepwise.
com) (L 5T Deep wise & PHD BH¥ A R ], dr #=dE
SO T BAERBRE RS g, JERMb
P 2% A (B EE R AL HOR BEAT BUAL B B BT A MRIT BR
FAFEZE 0.75X0.75X0.75 mm® (A&, ZJF. M\ MRI
IR bR RS P R 1729 AN FRAE AL 35— B K Ge it
FRAE L K B 36 A2 45 BF (GLCMD | K B K /N X e 4 1
(GLSZM) JKJE 32 17 1 JE 4 BF (GLRLMD | JK J¥ 22
P (GLDMD | 438K S5 22 73 FL ¢ AE (NGTDMD . fifi H]
Fe /N X YR 4 AT E 2 5 F (least absolute shrinkage
and selection operator, LASSO) M & % 4> 43 #r ¥
(principle component analysis, PCA) X} 42 B 1) 41 2% %5
R4 0 18 e P

A4 TR

I H N R K Z R Logiste BIH i &2 MVI
8 ST e 5 PR 3R O A ST SRR AE K A E TR - L AR
B, R TRE R ) ROT SR 412 FRIE #E 4T Box-Cox &
e, K Logistic M5 5 ik #7988 A 52150 20 2% 101 I 45
AU I8 S 5 AR 2L 00 A Y R S RIS AR L =
BORL K98 R S N AR 2 R R 5 RE T T 25 G s
T R T AR A

5.48¢01 5 o #

K SPSS 26.0 AT G A0 . T EBER
JR DA TE 285 43 A 5 LA £ b o 25 R, T 4 T L A Al
FIARSEAREAS ¢ K 36 A IR A IE 245 20 Al # L ML (P25,
P75) 7 o W9 20 18] Lo A A 1 Bk AR 30, 315058 R LA 43
(V)RR T 2 1) L B fdt R 5 K 3. {8 Logistic
WIEB R T 2 2R 40 B . 4 il 32 30 38 T AR 4 AE (re-

ceiver operating characteristic, ROC) i £& 4341 £ #5 1 il
M MVI g, L P<<0.05 FERAZIT¥E L,

& R

1B I R M AR FR AT

I 221 B HCC BH M ARG A BELL 3:1
1) EL G B AL 23 Sk A BA B, L rpo il R 41 154 1), 4 46
MVI B 82 fil 1 MV FHE 72 4], 5 3E 4 67 6. 2
& MVI BAYE 35 @ F1 MV BH 1 32 41, 95 20 58 & 10 I
IRIEL G EARARIE  RIER T 2 R LGt = B L
(P>0.05,% 1), YIZRALBA M 5 BH 4 5B 3 76 o e K
AR VBB R N I8 3l Bk 9 B 9 Ak  ALRVAGLR
J AFP>20 ng/mL F i Z 5 HZITFEE X (P <
0.05) i — ML ZE Logistic [ 1743 Hr 4% 5 R
Jod B K LA LR Bl Dk 010 A Ak & AGLR 22 5%+
Gt B L (P<<0.05.%% 2), MK EE K AGLR
W MV 1 5 AFE i 58 50 50 o Bogs B K B % >
5.3 cm AGLR>141.5,

2./ [ A2 750 1y T30 55K g

SUAR AR S 9 DR - 00000 A 78 . 5 i o K L
& LS Bl kYR R Ak L AGLR B 57 AR R I
I PR 00 4SS R0, H i HCC MV 8 AUC {5 Al
Zrell 0.80, 50 UE4 0.75(K 3) .

AR 2R MIRT ] Dk 30 B b SR 3 i 1729
ANERAE 8 LASSO F PCA 4 B 20 2% SR A 3 47
i 3 S W e s 9 O R TR A AL 9 11 SRR
FRAE (B 1) 56T 98 9 1 52 15 41 2 7000 A5 280 76 )
HCC MVI ) AUC{HRIIZR4] 0.75, 5 UE4] 0.73; %
TR A ) 52 A8 4 2 N AR AL i HCC MV B AUC
2R 0,79, 561E 40 0.74 78 A 45 &8 N B 5 4l
T AR R FE I HCC MVI A AUCE b Il 4 41

§
i
!
i
‘l'll

@

1 428 LASSO H ik ihik 7 12 A58 B 2B W # 1%
WERHAE, L FOETA—NHIE L MREEEEE
(GLCM) |1 A& B X K B4 % (GLSZM) |1 A & &
BATK B (GLRLM) (2 AN 4R 3% & B £ o 4B 4F IE
(NGTDM),




588

T 2F 52 8k 2024 4F 5 A58 39 %% 5 8] Radiol Practice, May 2024, Vol 39,No.5

1 ONAGAERIANERELATH RERTFRYBBERE [n0)]

V¥ IiE 4 2
w4 (n]:ﬁ;ﬂl:) (qgla% Xz/éi/ P&
EXS JED) 54.2949.83 55.6449.84 0.943 0.347
e 0.007 0.934
5 135 (87.7) 59 (88.1)
* 19 (12.3) 8 (11.9)
A X 0.073 0.786
FA P 82 (53.2) 37 (55.2)
[E 72 (46.8) 30 (44.8)
JF AR AL 0.358 0.549
A b 78 (50.6) 31 (46.3)
e 76 (49.4) 36 (53.7)
AFP 0.033 0.855
>20 ng/mL 83 (53.9) 37 (55.2)
<20 ng/mL 71 (46.1) 30 (44.8)
NLR 5.54 (3.31,7.85) 4,96 (3.40,7.67) —0.368  0.713
AGLR 171.77 (122.37,246.95) 177.34 (120.86,243.30) —0.030  0.976
PLR 268.63 (177.49,424.70) 246.40 (165.66,393.40) —0.351 0.725
ALR 62.91 (43.83,97.78) 65.79 (48.48,112.24) —0.824  0.410
GPR 0.56 (0.29,1.07) 0.48 (0.23,0.98) —0.608  0.543
I &K B 42 (cm) 5.40 (3.88,7.70) 6.20 (4.15.8.10) —0.651 0.515
N3 0.223 0.637
7 65 (42.2) 26 (38.8)
ENE S 89 (57.8) 41 (61.2)
7B A 0.198 0.657
FA P 103 (66.9) 41 (61.2)
e 51 (33.1) 26 (38.8)
JB P 1.488 0.223
FA P 49 (31.8) 27 (40.3)
Rz 105 (68.2) 40 (59.7)
P B fn 0.051 0.822
FA P 19 (12.3) 9 (13.4)
[a 135 (87.7) 58 (86.6)
bk 2 g B 3% 4L 0.525 0.469
FA M 84 (54.5) 33 (49.3)
Fe 70 (45.5) 34 (50.7)

Z:AFP, ¥ J6 % & ;NLR, ¥ A4 e/ & fm JL b 48 AGLR, [ S B B B (ALP) + v-4 R BL3E kB (GGT) J/#k & @1 i )L 4 ; PLR,, 2 s 48/
& VAR s ALR, # b BF B2 Bl /6 & an I8 W A8 s GPR, -4 2Bk 3% Ik Bl / oo N ARV AR,

52 NEABKRGGELENLE X logistic HIATE

PR B OR P 95% EAZ K 14 (CD

AGLR 0.006 1.006 0.009 1.002~1.011

A & & K A 42 (cm) 0.189 1.208 0.017 1.034~1.412

2 —1.137 0.321 0.008 0.139~0.740

3 bk A g Fl 5% AL 0.906 2.474 0.022 1.138~5.378

%3 WHEA 5B 4 MER XA BT E MV 8 F0 % 4

AUC 95% FE 42 R [ (CD B E S
TR A A - - - - - - - -
L3 o h 2 E ¥ IE L W BiE DG4 FhiEA
TGN AL AR 0.75  0.73 0.675~0.830 0.605~0.849 0.61 0.72 0.77  0.66
TR A AR 0.79  0.74 0.725~0.865 0.622~0.860 0.64  0.68 0.74  0.75
BRI ABLAFHER 0.83  0.79 0.772~0.897 0.677~0.901 0.76  0.79 0.69  0.75
YA AR R K R B T TR AR 0.80  0.75 0.736~0.873 0.635~0.868 0.71  0.63 0.72  0.77
UM FHRASKER TR 0.87 0.82 0.820~0.932 0.716~0.927 0.78 0.75 0.82 0.80

0.83, K E4] 0.79(F 3) .

V9 JR) TR N R AR A 2 L RE R T R B S T
WA Y, HFI HCC MVI g AUC i R VI 240 0.87,
¥E4H 0.82(F 3./ 2).

it

SUAR ZH 2 2 3T A R B 24—

JRUBE Can 41 i 5553 - 7K 7 1) A8 A6 R S5 I 1 T DA 7 TR AR
R R g TS BRI X 3K S A ek 1 R E A b
PEAT B4 b o A7, DR I 3 T3 AR AL 24 X MVIT ) B —
LT JUAR (9 AF 55 #4050, I AR 3T 45 Ok I A 5T
HCC By MVT 515 3 09 0% S0 A 5%, il I8 o 35 B
e &6 A AE 25 T Mg i kB S KR O R E

it

AU, iR T RO



TSR 2024 4E 5 A4 39 %45 5 ] Radiol Practice, May 2024, Vol 39,No.5 589

Y4l ROC 2%

iE4 RoC 2k

J IR 2 0 TR AL 2R I A b

100 — 100

80 —

80

60 ! : 60

Sensitivity
Sensitivity

40 —

3 — AR TR BI(0.75)
ol - AR F WAL 0.79) {
e R R RBR AL E TRRB0.83) il

||| Y L — RIER SOE R T RIRE(0.80)
e A FBB(0.87)

AR A TR (0.73)

A
WARKEE K SAE A F B AR AL 0.75)
A TR 0.82)

[H I 5 7K SF B AGLR a] §:3 MVI
B & R, & MV g ~7 1 1
K2, ARG R, AR
BCA JAE N T AGLR B9 BE 4 151 0
R HCC MV # AUC {4
R 0.87 5 T8 Ji S Ieg N ALK 5
G 2B (AUC {54 0.83), 32
INEBH R G RIENFAYT

100-Specificity

0 20 40 60 80 100 0 20 40
100-Specificity

Xt MV 1,
@ AW 5T R % HCC S 44 H4F

60 80 100

B2 BAPLAFTMAER BRI AFTRNAER G B RGN YR
20 F TR AL R AL AR AE R K R B T TN AL A B AR AR A FR o HCC

MVI # ROC #1 £k, a) D428 ;b) Bnie s,

P F & MV 1 55— 588 .

ABIE ST A R R T X BUR o L RCRRAE 1 5
G 2 AR FM HCC MV % AUC {8y 0.75, 1 %
JEV S5 65 968 P XL DX 3 P A5 R AT 1Y) 5 5 21 2 B R T
HCC MVI 5 AUC {5k 0.83, #7598 8 Ko g N 5 1%
Y 2E R 22 B A A S E AR A A5 A TR S X MV Y
SRR G A = R T AP B o O S R 1 T
P PR IE 5988 A 445 6 s o JFG T D0 A5 e AR N O R
R ER Y HET RS A A R — 3
PR35 G R o) LX) PG R A JIT S T ) S AR 2 2 R Y
XF MVT [ B &4 g O T 5 X 38088 P9 5% 1R 4 2 4
AL

AR AR R, RAEHF AGLR /& MVI 1y 1k
SESE R R E . 4 B S E OB AT LA Ao 0 o A R T
P E i A5 2 SR IR DNA S 5% i Jifr 83 114 % J2 . ok
IR R WL 5 R AE R N5 HCC kB K
JEAH 6, W DL Sk B HCC MVI, A#F5E gy A 5
Tl %6 i 7, 4045 NLR,AGLR,PLR,ALR,GPR, lo-
gistic [EH4HT45 5 57 AGLR & HCC MVT (1 57
fale %, Zhang S #EXT 129 1) HCC s # W BF 5%
FER A AGLR & MVI By b 7 /6 5 8 %, Hf i
BWTE N AGLR>115, A5 AGLR fefEw B EH
AGLR>141.5, AGLR & THHMMLKEESH .0
5 ALP., 25 & Bt %% BK B8 (glutamyl transpeptidase,
GGT) Fbk 40 f % . ALP & — Filt 55 9 5E AH 56 f4 1f
T T L T v nT R GF P R g g R AR Y. GGT
S — P Ol A A 0 T R L LT R 5 B ) Re a2
A S5 Wk E AT 2 5 G WY IR iE S 40
MO T, mKE RS AGLR AT L3 5 e 2% 98 40 i AL
Y OB L T 6 A R 2R A RS e ), R 5 B0 2

T MVT 80 B #4717 50 B, 45
SR R R e K AR R 8 R A
JBE LA K 2 Jok 380968 Jl st Ak 2 MV ()

R AT e AT B S R

NIRRT NN R IR (S

HARHT HCC MV 73 48 59 A 5 B0 48 A o 5 AT (6 A

ZE5E X A RS SE AT REAS BB DA O AN 5E R Y iR

T H 2 W R Y 1R 2R L DRI MUV Al ST A 6 R

R ke HCC iy =W & . MVIH LT 5

i 9o R SI8 JHF AL 1T T 43 S vt AR RN T ik

PR e 2 1 | B X 2B /N A S I A AT L ) KPR R TR Y

LI o 15 R IR ] A A 1 v B 1, AT 5 B 3 ik 4

T8 A S BN R0 5 Ak kb PR Ut Bl bk B R R A A 2

MVT 57 & K R 3R
ABEFEAFAE VLT SR BR M : O AW 5 B ik oe

ity EHE— 2D WY 2 PO T BE P T EAT SR s @ 2 AR A

FOPTACEEE T DK A AR O R &S G R R 2 R it

FIHE5E, MVT 2 AR5 52k B EZE R R 456 AR5 B

A TGS S AT B A b Wt TN RLCRE X R KA — 2P

B 5807 18]

25 TR, BE TR MR A5 AR 2 24 % T 40 it 9
MV A #5 a5 1 T S5CRE 968 PR 45 G 96 o) 1 52 1 2 2 e
MES A AT MV A0 65 RAE R 7 7T i — 2 3
AL EE A B F HCC B & RATIA YT I % &R 5 4
BRIy i+,

LY

[1]  Ozer ED,Suna N, Boyacioglu AS. Management of hepatocellular
carcinoma: prevention, surveillance, diagnosis, and staging[JJ].Exp
Clin Transplant,2017,15(Suppl 2) :31-35.

[2] Nijei B,Rotman Y.Ditah I,et al. Emerging trends in hepatocellular
carcinoma incidence and mortality[ J]. Hepatology, 2015, 61(1):
191-199.

[3] Omata M,Cheng AL.Kokudo N.et al. Asia-Pacific clinical practice
guidelines on the management of hepatocellular carcinoma:a 2017

update[ J ].Hepatol Int,2017.11(4):317-370.
[4] Mayerhoefer ME, Materka A, Langs G, et al.Introduction to ra-



590

(5]

(6]

(7]

(8]

9]

[10]

[11]

(12]

[13]

TS5z 2024 4F 5 A4S 39 %5 5 ] Radiol Practice, May 2024, Vol 39,No.5

diomics[J].J Nucl Med,2020,61(4) ;488-495.
Tomaszewski MR, Gillies R]J. The biological meaning of radiomic
features[ J].Radiology,2021,298(3) :505-516.
BRI XA, W RO L S BR MIRT 5845 4124 X6 I 988 i 8 {2
AL TP (LT D0 24 52, 2022, 37(10) 1 1243-1248.
Nebbia G, Zhang Q, Arefan D, et al. Pre-operative microvascular
invasion prediction using multi-parametric liver MRI radiomics
[J1.J Digit Imaging,2020,33(6):1376-1386.
Zhong X, Long H,Su L,et al.Radiomics models for preoperative
prediction of microvascular invasion in hepatocellular carcinoma:a
systematic review and meta-analysis[ ] ]. Abdom Radiol, 2022,47
(6):2071-2088.
Feng ST,Jia Y,Liao B,et al.Preoperative prediction of microvas-
cular invasion in hepatocellular cancer: a radiomics model using
Gd-EOB-DTPA-enhanced MRI[J].Eur Radiol ,2019,29(9) :4648-
4659.
Hu F,Zhang Y,Li M,et al.Preoperative prediction of microvas-
cular invasion risk grades in hepatocellular carcinoma based on
tumor and peritumor dual-region radiomics signatures[ ]J]. Front
Oncol,2022,12.:853336.
Zhang W, Yang R, Liang F,et al.Prediction of microvascular in-
vasion in hepatocellular carcinoma with a multi-disciplinary
team-like radiomics fusion model on dynamic contrast-enhanced
computed tomography[J].Front Oncol,2021,11:660629.
Diakos CI, Charles KA, McMillan DC, et al. Cancer-related in-
flammation and treatment effectiveness[ J].Lancet Oncol, 2014,
15(11) :e493-503.
Rungsakulkij N, Mingphruedhi S, Suragul W, et al. Platelet-to-
lymphocyte ratio and large tumor size predict microvascular in-
vasion after resection for hepatocellular carcinomalJ].Asian Pac

J Cancer Prev,2018,19(12) :3435-3441.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Zhu Y, Xu D,Zhang Z,et al. A new laboratory-based algorithm to
predict microvascular invasion and survival in patients with hepa-
tocellular carcinomal J].Int J Surg,2018,57:45-53.
Liao Y, Wei R, Yao R,et al. AGLR is a novel index for the prog-
nosis of hepatocellular carcinoma patients:a retrospective study
[JJ.BMC Surg,2021,21(1);72.
NSCEG 2 75 WA S 25 TR P T i WL 9 AL B2 BT 4 19 (2015
RO LI T PR 55 56 36 B2 2% 7, 2016, 31(3) : 241-246.
Li P,Huang W, Wang F,et al. Nomograms based on inflammato-
ry biomarkers for predicting tumor grade andmicro-vascular in-
vasion in stage I/II hepatocellular carcinoma [ J]. Biosci Rep,
2018,38(6) : BSR20180464.
Xu X,Zhang HL, Liu QP,et al.Radiomic analysis of contrast-en-
hanced CT predicts microvascular invasion and outcome in hepa-
tocellular carcinomal J].] Hepatol,2019,70(6):1133-1144.
Zhang K, Xie SS,Li WC, et al.Prediction of microvascular inva-
sion in HCC by a scoring model combining Gd-EOB-DTPA MRI
and biochemical indicators[J]. Eur Radiol, 2022, 32 (6) : 4186~
4197.
Li G,Gao J,Tao YL,et al.Increased pretreatment levels of ser-
um LDH and ALP as poor prognostic factors for nasopharyngeal
carcinomal JJ.Chin J Cancer,2012,31(4) :197-206.
Pratt DS, Kaplan MM. Evaluation of abnormal liver-enzyme re-
sults in asymptomatic patients[ J].N Engl J] Med,2000,342(17) ;
1266-1271.
Jiao J,Zhao X, Hou R, et al.Comparison of two commonly used
methods for stimulating T cells[ ] J. Biotechnol Lett, 2019, 41
(12):1361-1371.
KA 5 87 I 5 & e JH A i T S 5410 5 32290 3 4 i Fa S TR
T[]0 S S B, 2020,35(11) : 1453-1457.

CBCR B 19 :2023-03-30 & M1 H 11:2023-07-16)



TSR 2024 4E 5 A4 39 %45 5 ] Radiol Practice, May 2024, Vol 39,No.5 591

- FERDERILZEFEER

;;%L% ik — gl R MRI 51 28 B 1 MV BH@HJFQHEIH@J?MU:

B RAERFR, EHE.LE.KUEFZ N E, £T%

R i

[HZEY] BB KT A TAERKR =% (GI-EOB-DTPA) 3 5% MRI 7] & B 4 & 790l #% & & 7 H
(MVT) B A 20 B (HCCO) & %#ﬁ’« Mtk K R A XA A (RFSBMIE, FHik: =@M E 2015
F 202021 5 A ERRESREGEFARLZBEPIESE A MVI B ke HCC & 125 4], o 47
BH ORI ARTH MRI FHARGHRETH, BLELRFF % B L Cox ] LB 54 KT &
H ARG RFS ey z e B &, MEFRMEH 1.3 45 F RFSEays| X @R, KA CHHAzXE
IHEHEROOMEFNRANRE > Z . KR ARERE PN -5, ER.MFLRLP,37 4
HCC &4 2 &, ¥42 RESEF 1 A 27.1 AA[95% B4 K| (CD) :43.3~54.1 ~AA 1, RE 1.3 4 5 F
RFS &4 5] 4 88.0%.71.9% .45.9% . 3 REZ 2> MER B FTHELS L[ R K L (HR) =4.807.95% CI.
1.126~20.526 ,P =0.034] AT A2 4 9% A 1&45 5 (HR=13.755,95% CI:1.736~8.122,P =0.001) . AF A= 38
g JE-IF 52 A% 5 5% e (RIR) (HR=10.019,95% CI:0.001~0.396,P =0.010) 2 HCC &% KB RFS
B RE, BSLERIANATEMEGIN KB AR 6B KX T EARAUC) H 0.819(95% CI.
0.740~0.882) , ) B} 2 Bootstrap W3 ¥, Z A A 49 C 4544 0.795(95%C1:0.723~0.867) , B4 vh
B IELR L FZEATRMNBEEL ERALEMED S EEIF., £i8: 4 T G-EOB-DTPA 34 35% MRI
M AW F LA TAA AN MVI B4 HCC & %8 K& RFS,

[KEBIRY Mampf; ALER =% ; mERRE; Mad2E; JIK8; LAALEAR

[FES2£ESY R735.7; R445.2 [XEEREBI A [XEZHS] 1000-0313(2024)05-0591-07 =

DOI1:10.13609/j.cnki.1000-0313.2024.05.005 FAg R (T IBERS)FRIREE (OSID)

fs
A nomogram based on Gadoxetic Acid-enhanced MRI for prediction of postoperative recurrence of micro-
vascular invasion-negative hepatocellular carcinoma QU Qi,ZHANG Tao,ZHANG Xue-gin, et al.Nan-
tong University,Jiangsu 226000 ,China

[Abstract] Objective: To investigate the value of a nomogram based on Gadoxetic Acid (Gd-
EOB-DTPA) enhanced MRI in predicting recurrence-free survival (RFS) after radical hepatectomy in
patients with microvascular invasion (MVI)-negative hepatocellular carcinoma (HCC).Methods: A to-
tal of 125 patients with pathologically proved MVTI negative HCC who underwent radical hepatectomy
from February 2015 to May 2021 were retrospectively enrolled in this study.The preoperative clinical
data, MRI images and postoperative pathological data were analyzed. Univariate and multivariate Cox
proportional hazards models were used to analyze postoperative independent risk factors for RFS,and
a nomogram was constructed to predict 1,3,and 5-year RFS.C-index and receiver operating character-
istic (ROC) curve were used to evaluate the predictive ability of the nomogram,and calibration curve
was used to evaluate the model’s consistency.Results: During follow-up,37 HCC patients relapsed, with
a median RFS of 27.1 months [95% confidence interval (CI):43.3~54.1 months].RFS were 88.0%,
71.9% and 45.9% at 1,3 and 5 years after operation, respectively. Multivariate analysis showed that
HCC pathological grade [hazard ratio(HR)=14.807,95% CI:1.126 ~20.526,P =0.034], peritumoral
hypointensity on hepatobiliary phase (HR=3.755,95% CI:1.736~8.122, P =0.001) and the relative
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intensity ratio (RIR) in hepatobiliary phase (HR=0.019,95% CI:0.001~0.396,P =0.010) were in-
dependent risk factors for postoperative REFS. A nomogram integrating the above three variables, the
area under the curve (AUC) was 0.819 (95% CI:0.740~0.882,P<C0.001),in addition, with bootstrap
internal verification,the model C-index was 0.795 (95% CI:0.723~0.867),and the calibration curve

verification result shows that the predicted probability and the actual observed probability of the mod-

el agree well.Conclusion : The nomogram model based on Gd-EOB-DTPA-enhanced MRI can effectively

predict the postoperative RFS of MVI-negative HCC patients.

[Key words] Hepatocellular carcinoma; GD-EOB-DTPA; Magnetic resonance imaging; Micro-

vascular invasion; Nomogram; Recurrence-free survival
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The value of Gd-EOB-DTPA enhanced multimodal MRI combined with clinical features in simultaneously
predicting CK19 expression and microvascular invasion in hepatocellular carcinoma LIU Zi-wei, YANG
Shao-min,ZHANG Rong,et al.Department of Radiology,Shunde Hospital,Southern Medical Univer-
sity (The First People’s Hospital of Shunde),Guangdong 528308,China

[Abstract] Objective: To investigate the value of a nomogram for the simultaneous prediction of
CK19 expression and microvascular invasion (MVI) in hepatocellular carcinoma (HCC), by integra-
ting the clinical features with Gd&-EOB-DTPA enhanced multimodal MRI.Methods: The data of 106 pa-
tients with pathological diagnosis of solitary HCC were retrospectively collected. All patients under-
went preoperative Gd&-EOB-DTPA enhanced multimodal MRI examination,and the postoperative path-
ological report clearly described CK19 immunohistochemistry and MVI. The CK19/MVTI dual biomark-
ers were divided into "double-positive" group (19 cases) and non-"double-positive" group (87 cases).
Statistical differences in clinical and imaging characteristics were compared between the two groups.
Independent predictors were identified by multivariate logistic regression,and a nomogram was devel-
oped using R software to predict the CK19/MVI "double-positive" status in HCC.Results: In clinical
features,there were significant differences in age, AFP,NLR,and PLR between "double-positive" and
non-"double-positive" groups (P <C0.05).In imaging features, Tlrt-pre, T1rt-20min, ADC, tumor di-
ameter,tumor capsule,tumor margin,necrosis,and peritumoral enhancement and peritumoral hypoin-

tensity on HBP were significantly different between the two groups (P<C0.05),but there was no sta-
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tistical difference in other parameters (P >>0.05).Multivariate logistic regression analysis showed that

PLR, T1rt-20min,and peritumoral hypointensity on HBP were independent predictors of CK19/MVI "

double positive" expression The area under the receiver operating characteristic curve of each inde-

pendent predictor were 0.729,0.706,and 0.708, respectively. The AUC of the nomogram is 0.854.The

nomogram revealed excellent agreement between the corrected predictive curve and the ideal curve.

Conclusion: Gd-EOB-DTPA enhanced multimodal MRI,in combination with clinical features,can bet-

ter simultaneously predict CK19 expression and MVI before surgery,as well as provide individualized

prediction through nomogram.

[Key words] Hepatocellular carcinoma; Gd-EOB-DTPA; Magnetic resonance imaging; Cytok-

eratin 19; Microvascular invasion
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CK19/MVI XUFHA 59E SCPH 4 B A 1 F£ M 1 MRI 4F
fEWE 1.2,

3.PALIA] Z R & Logistic 11550 #7245 57 K 5 £k 4
AR ) 4 ST

Z N % Logistic [a] 9 4 #7 45 5 &% 7 41 8] (1
PLR.T1rt-20min . JFIEIAIE ERAE 5 2 R A G145
RO, ERBUNE T E ROC ik T AL (AUC)
4391k 0.729,0.706,0.708(£ 5) . I R #AF R3S
Fi HCC CK19/MVI XUPH ik 4L ZE/R — Al 3% 5 %2
B MR 21 25 [RIRE R0 (IR 3) , A ofie 5 00 oy £k 155 s i iy
LG A AT (B 4a) , 51 2 BB AL ) ROC il 2671 1 2
9 0.854(95% CI1:0.772~0.915, & 4b) , i B 2 57 1
B 2 Vel AR I 4 A LA

3

\TJ_ \/b\

-l

CK19 Ko MVT K 0 347 48 1 T 95 3 27 A6 A, 2 G
K2 AR IO B 2L H R vk A B R — R AR
B HHA — R BRE SRR R RE % T A 1 R
BFFIN CK19 B MV, X Xt (B 3 8 4 T JA3 97 7 58 14 il
B T RS I 1) TS TEA R BB 25 VE T . ARIESE
A T 10658 & HCCHE H , Hh CK19/MVIZUH &

g ‘& j\'&%;‘.'if.\.\.?: RS L0, 74 g

(1) ;b)) hk A T, W Arsh @ B4, Rk ZERB R ;o) T, Wl A4 d@ B4, Rt 2KIE5, L8
JA&AE 5 (F7) s D TR T, -mapping A% 40 @ B %, T1rt-20min=(513.34+21.4)ms;e) HE # & (X 100) A,
MVI B ;D CK19 %z 28463 & (X 100) B4, CK19 M,
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%3 CKIO/MVIAMAEER ARG EETLE

AL 28 3k 22 A 40 t/Z/
(n=19) (n=87) X2 AA P

(n, %)

AR 4 A

1512.424297.9 1320.54251.8 2.911  0.004
925.84+181.6 785.1x=175.0  3.078  0.005

0.3840.12 0.4040.13 —0.602 0.549
933.2+124.4 1083.04+278.4 —2.289 0.024

Tlrt-pre(ms)
T1rt-20min(ms)
rrT1rt-20min
ADC 1 (mm?/s)

A & B 4% (cm) 6.843.4 4.34+2.4 3.850 <€0.001

I 98 €L B 3.920  0.048
7 2(10.5) 29(33.3)
/R TH 17(89.5) 58(66.7)

I 7 4 %% 6.868  0.009
P 3 2(10.5) 37(42.5)
Rk 17(89.5) 50(57.5)

I R SLAE 3.361  0.067
£ 5(26.3) 43(49.4)
H 14(73.7) 44(50.6)

R 6.905  0.009
x 6(31.6) 56(64.4)
H 13(68.4) 31(35.6)

i 0.123  0.726
£ 13(68.4) 63(72.4)
A 6(31.6) 24(27.6)

fig s — 0.466
x 15(78.9) 75(87.2)
H 4(21.1) 11(12.8)

DWI* ¥e 42" 1.300  0.254
x 11(57.9) 62(71.3)
A 8(42.1) 25(28.7)

kA IR R AL 2.258  0.133
£ 6(31.6) 44(50.6)
H 13(68.4) 43(49.4)

9% JB 5k AL 9.870  0.002
£ 5(26.3) 57(65.5)
H 14(73.7) 30(34.5)

JF fle B < e fE” — 0.743
£ 15(78.9) 72(82.8)
o) 4(21.1) 15(17.2)

AT R 20 98 R &A% 5 11.227  0.001
£ 5(26.3) 59(67.8)
A 14(73.7) 28(32.2)

RN 2,174 0.140
x 11(57.9) 65(74.7)
H 8(42.1) 22(25.3)

7 : Tlrt-pre: T1 & # 8F F-3¢ 3% 47 ; T1rt-20 min . T1 7 3% & [4-3%
&5 20 min;rrTlrt: T1 27 B 1] R AK 5,

K 19 B1C17.9%) , SEEA AR 7T 45 A5 . 3 XL
FH 20 55 =l XCBH 20015 PR B 5% 18 R AiE 1 20 8] L 35 B 2 [ R
Logistic [543 #, 4% 1 PLR., T1rt-20min. i I8 1 5%
JEMRAR 5 46 3 ANl Sz 0000 B 7, B 4 A T 4 2 (R A

R A AS R AL T 4R 22

LI PR AR AE 2 1) BE 488 40 BT

RPN A SR REAE (28 LA bR . B ) Ui —
AN DAL 21 HE L s R S R A K O R AR Y
LAV DT A0 A% 21 SRR S 1) J 35 4 o) L 40 i 34
MG RE . 2 5 R4 in 5 HCC 1 15 % U1 A3
SR PLRONLR 43 2 A0 Ja /) Al 5 i T 248 it 7
FUAF b s 200 6 5 90 B 40 B B AL TR — R
SAEAA AR . DX LESRAE P 1T AR HF Fhjsgg ol 4 19 A=
S DTS5 B0 R 1 42 28 1 B M. Chen 451048
PLR /& HCC MR MY BRA J5 I % 1 20 57 KBS R
2, HIG AAE 8 =>107.67, Park %1548 HY 37 4K & Mk
J7fE PLR 5 NLR W JH & 5 22 BE A ¢, Hh
PLR Wi FE S > 90, AWF 5% 45 R 87~ NLR.PLR
) 255 HA G028 L (P<C0.05), Hiff PLR J& 7
LT A FLOR:1.011(95%C1:1.004~1.019) |, B4
B BRI L N > 93,13, 5 R BF T 45 R A
15 . ZEFEMEM CK19/MVI XA EIL K HCC HA H i
M= 22 6 1 JA Bl SR AE S 23 B b . e Ak At
FEIG AR AE T AR IS L AFP 4L 22 S A Siit ¢
X, BEAEBFSE E B OAFP & HCC h CK19M R
MVI ek i ah sy B0 B 7. AR TE A BESE h AFP
KN e AR A E BN CK19 J2 MVI AU % 35
AR B A e gt — 2 KRR R FITIS.

25 G R AE L8] A o0 BT

Gd-EOB-DTPA & —F i I 5 4 MRI X b7
i i A AL B 7 s 8 A £ K Corganic anion
transporting polypeptide, OATP) ¥ #2 ¥ I 48 g i Yz
%54 T, -mapping . DWI 45 2 £ 8 K ik H & WL 1 T i
JRFIESEAT E B IEAh. ARG R KRN L E &S
(Tlrt-pre,T1rt-20 min, ADC {8 . & E4%) i 41 [R] 22
SHASHFE L (P<<0.05), H T1rt-20 min &2
A7 A FLOR:1.004(95 % C1:1.001~1.008) ], A

%4 CKLO/MVIFMALERMAN S EE Logistic B 147 % &

I 47 IREEE 3 AR R P A OR(95%CD

PLR 0.011 0.002 1.011(1.004~1.019)
T1rt-20min 0.004 0.019 1.004(1.001~1.008)
AT 2 20 08 A A&AZ 5 1.905 0.007 6.721(1.690~26.731)

E:CLLERRMR

x5 BIFOUET DB

g B JE BFE AUC Yo}usien & Al Pt
% %) (95%CD ELE- (cut-off)

PLR 89.5 48.3 0.729(0.634~0.810) 0.38 >93.13 <C0.001

T1rt-20min 84.2 51.7 0.706(0.609~0.790) 0.34 >798 <C0.001

JT A2 B 9% B A& AE 5 73.7 67.8 0.708(0.611~0.792) 0.42 H <C0.001

Model 84.2 77.0 0.854(0.772~0.915) 0.61 — <C0.001

E PLR: e A5 K & 2 AR ; T1rt-20min. T1 78 7% B 18] -3 5% & 20min,
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2 BE.B.44 %85 MK, CKI9/MVI i fix HCC 2%, a)-F42 T, WI A

U
Sitr o R

GO IR NS I e B ,
A dh @ B, R L %R

FHE(E) ;D) T, WI Adh & B, Rkt 2R RGO Mgy T, WI A4 @ B4, %t 21845 5 5
1A RAKAE 5 (7)) s DT T -mapping A% 4h @ B 4%, T1rt-20 min= (818.2+170.5) ms; e) HE # & (X
100) 4%, MVI fa ik ;) CK19 %z a4 3 & (X 100) B4, CK19 fak,

5 B ORI SR 9 >798 ms., Choi 2518 57 2
AR JEF JIEL S0 i 988 - JEF U 5 5 Ll 2 T000 CK19 A i 57 95 0
W, Tang %57 W78t B T1 sth 78 sf (] ik {15 3% 2
T MV BHAE i b S7 5000 B, o] DL IR A9 T1 (A
s T1 5th 3 B 8] BE ARG E O CK19 & MV, 2354
M CK19 & MVI M BHM: A9 HCC 12 28 68 J1 H o, 98 N
20 %5 42 R N 3 R 4 TR R, IR A I OE I 4
i HE ] 23 B AIG . GA-EOB-DTPA Wz izt i = W /b . AT
FE Tlrt-20min {30 K. 540, BARMIE HE.
ADC fHA BB #E A S5 25580, B3 88 42 7R CK19/M V1
PR M2 A 1 HCC 38 Mo 23 58, b Jge ok 1 32 FR
RS, AW A R 2w S 5 bR
Jirigg 340 2% (IR B R A s AL T IR RIS 5 1 4 1)
XS B A G L (P <T0.05) , H b AH 1 98 J5 A%

{55 20 e W 7 [LOR: 6.721 (95% CI: 1. 690 ~
26.7311) ] , HA Km0y R = B BRAE R R U B 2
MV A3 37 500 PR =001 R 0 98 SRR A 5 T A
(4 JE PR AT g2 MOV 5| R A fik 98 1 T ot 90 4 1A 1) ke A8
W T AT E OATP RYIHBE . I8 8 IF 40 i % Gd-
EOB-DTPA 148 B 2>, Wi 2 3040 %R 15 570,
BEFHEN CK19 B HCC 11 1E A 15 A5 45 40 M 43 1k M
T o 9 N AR 2T 2 A [0 J5 AR X 3% 22, 3 26 2F 4 () 5 41 4n
“HEGET X MV BHPE 2635 BA U 60 DA 3 30
255 U R JEARAS 5 . Ah , FROOR b e 4 A5 b
TN Sk IRAE IR JE 5 AL A RE R A B AT (H X S
TR AT LU 7R HCC Hh CK19 K MV BUBH M 35 35 19 1
2.
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%, PLR.T1rt-20 min, JiFi0 8158 BAR M5 55 55 3
AN Sy F5I AL T A 2 R AR A A i, GA-EOB-
DTPA 3§35 Z 8 MRI 1| £ 1B Y 38 5 15 £ 0 fin vk
BRI 5] CK19/MVI SR IA 1 K% A
F T X S8 AT AR T L R ) ROC i 2R
T ALK 0.854(95% C1:0.772~0.915) , H A Lt 8 — T
0 PR~ B 8 v R S B S BB RE L AR MR Il 2 S R
Uf, e W2 AR A HAT S50 0 000 A5 RE

AHEFEEA LLT Ry B - O A B 5 S B2 v [m] Jist
PEWT ST A AS B AH XS 55 /0 AT RE A7 18 2 45 i £y 5 © AR X
JE XL — L Ao T A 5 H kA 2 ik — 5
P FEREA R, BEAT W20 26 LB T s @ ROT 8 T3 )
] ] BEAEAE M 5 18 22 s QA WE R BR T 2 K VeI i
(24 s AW 5 2 181 BV AF 5 o T 1 AR Ik 22 i kb
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