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Abstract

Objective: To explore the predictive value of the VAST score for significant liver failure after right hem-
ihepatectomy for hepatocellular carcinoma. Methods: The clinical data of 206 patients with hepatocel-
lular carcinoma who underwent right hemihepatectomy were retrospectively analyzed. Univariate
and multivariate Logistic regression analyses were used to determine the independent predictors of
significant liver failure after right hemihepatectomy for hepatocellular carcinoma, and a nomogram
model was established. Internal validation was performed using the Bootstrap method with 1000 re-
peated samplings. The performance of the model was evaluated by drawing the receiver operating
characteristic curve (ROC curve), calibration curve, and decision curve, and compared with the predic-
tive efficacy of traditional scoring models. Results: Multivariate Logistic regression analysis showed
thata VAST score = 2 (OR = 4.480, P = 0.018), a decreased ratio of residual liver volume to body weight
(OR =0.034, P = 0.004), and an increased MELD score (OR = 1.775, P = 0.001) were independent pre-
dictors of significant liver failure after right hemihepatectomy for hepatocellular carcinoma. The area
under the ROC curve (AUC) of the nomogram model was 0.772, and the calibration ability was good.
By comparing the ROC and clinical decision curves, it was found that the predictive efficacy and clinical
decision-making benefits of the nomogram model were superior to those of traditional scoring models.
Conclusion: The nomogram model based on a VAST score 2 2, the ratio of residual liver volume to body
weight, and the MELD score has certain value in predicting significant liver failure after right hemihepa-
tectomy for hepatocellular carcinoma.
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1. 5|8

FFVIBEAR B Bi47598 52 96 97 41 fu & (hepatocellular carcinoma, HCC)HI =E B F B[ 1], &1 ™A% i % fe) AT
e R AR MEF VI BR R G AT 3RS B AR as . o, AR IR AR R AR —, |
ZTFAR T E AR V) 6 MR 5 IR B 208 ) h R tE R 2 TR O &R, 7 FRAR OR300 XURG PR [T I),  o
G T VIBR A Ja BT 2h 88 32 35 (posthepatectomy liver failure, PHLF). PHLF & VIERA f5 ™ & 13 &R,
e B BT ARIASE T EZ R [2] [3]. SCHRIRGEL VBRI PHLF RAEZAE 12%~28% [4]-[6]. MR
5] b AR 2 7 4 (ISGLS) 7 FiAnite, B/C 2 PHLF, BIARJG &3 VAT DhRE 08 [ 7)1 B E ARG TR
ALK 21% [4]0 PRI, 8 57 AT 5 @R BT S04SR 2 0] i ke A 18 1) TR B3 ARG B AR S B B B 3

80%~90%[f] HCC ¥t AR LRI LT4EA[8], FFEF4EAL i ia s S8 Thkd k. 4k, o
FOR I TR 5 A2 DT B AR J5 3025 1 JH 2 v ) = 000 R 2R (6] (9] [10] H AT 1 B 45 1 44 35 % FH I &
Jok FE S35 FE (HVPG)YE N T T ik s B VA I e hRvE[11] [12], BT HACERERE Z 440, 7RIk RSk 4
HMECLH AT . AHELZ R, BT ImRRBAN &S BRIk . BEAK B A /s /Ng s> 55 ) o
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QIVERE A R AT, VAST 1P (EH & IR GIERR, VAST P70 > 2 3R A7EAE] ik [13]
[14]0 ABFFRTT VAST 1¥53 BES HAR T HURATHR AR HCC B8 A 1 VI BRAR S5 R AR AR 5 523 1 I
U5 R TN

2. AREFZE
2.1. HARFR

(1 3 A 2014 45 3 H & 2022 4F 11 HAEEAR B AT 4R HDIBRR ) HCC 83 AR TRV Il R
PRl IAARAE: 1) 18~75 % 2) LIRIIESZ N HCC; 3) WIATA LI A: 4) RiT—PMHWATE
NG CT Mok 2. FEBRbaitE: 1) A HATIEME; 2) REHEHCRA TR, 3) EIEH CT BHEHA
A SR AT, IREAYN 206 ] HCC % .

2.2. IGFRIES

VAST PF4ridid DL PR R[13] [14]: AR#T FAHE CT BUE FAF/E 8 sl E sk ok . MK, e
BEAZ > 13em ¥EN 14, ANE MM/ T 150 x 1090 Y8 14y, &0, ¥EH04r. VAST ¥4
B0y B LA EDUANEFRIAE > R AR, B, VAST ¥EEE N 0 2 4 4y, ¥F5 > 2 2 RonAE el ke
JEo PALBGH BHEABSLIFEIE Sy, —00F 3 FEIEER A AR, H—0f 10 45, HR A EEH
WEAFIE . VP BRI BRI TS R . IR L 1

e 554, B, B CT MU A Bon B8 R BRI, Bl N I B (B (A ALt = kb), 177E
TR IKAEN 1 70), RIEAKEEN 0 75), RIEIHRGEEN 0 70), MMMy 205 < 10970 (1
N0 7)., VAST W <2 7, REIEEALFHVIRERERG B DIREEs. 50 £, 5k, LR
CT R A2y 13.2 em (BIB)ZL L= kb), FFAEMIIREEN 1 7)), RIIEKEER 0 7)), RIEE R
HRE ISR GT A 0 45), AMEMLIL/MRITECA 121 x 10%L (FA 1 45), VAST Wor =2 4, XHIEHEL Y
IR G R A TR S5 B3 P D e v

Figure 1. Image of the upper abdomen in the portal venous phase of CT

B 1. EBEER CT MEREKEIE K

FH) B A E A - B4 (albumin-bilirubin score, ALBD¥E/3r[15], AN 0.66 x logio(TBIL,
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pumol/L) — 0.085 x (ALB, g/L). ZA AT #2174 (model for end-stage liver disease, MELD) ¥4+ 164 3
5 11.2 x In(INR) + 9.57 x In(Cr, mg/dL) + 3.78 x In(TBIL, mg/dL) + 6.43 x (JHVF%. ks =0, Hibh =1).
RE IR AR - /MRELE TR E(APRD) [17]ARXN(AST KF/IEH A B AST)/ML/MR(x 10°L) x
100, £F4E1b-4 #5550 17] A N[AST (U/L) x S8 (F)VML/IMR(x 10%/L) x ALT*® (U/L)].

2.3. ZREHAFRAE

W BB TR IR AE B AR A ) B IS Z (5 mm) CT BB 3D SRR F R R4
(Myrian XP Liver 1.30.79.4; Intrasense, Montpellier, France). 1 1t ik A0 A7 FUE AT b1, 1B =4k &
EAUVELAUE D) B, 0B A S R AR IR AR AR ) B IE AR AR K R R #H (remnant liver volume,
RLV). 5% AT RFAA & LE (remnant liver volume to body weight rate, RLV-BWR)A = Y HL & /Y RLV/
PAH

24. FYIBAREEZMHFFBENX

FF VIR A 5 535 P AT 5808 2 SO B 4Bk C 2% PHLF [7], BIAERGH 5 Rz Ja B Prtr itk b
B > 1.2 fISAHZE > 21 umol/L, B %% PHLF AJ5 f Z AR My #, C % PHLF A5 R ERAER
J7[18].

2.5. GEitorHn

fi] SPSS 26.0+ R Studio 4.4.3 X AT HE 17041, P <0.05 R HAG R L.

SR HIE R IER AN, RN + bRfEE(X ts), AR R (R
M, fEid A H(Pp2s, P75), 82 55K Mann-Whitney U K 361Fl . 43 BB B HIE A n (%), 402
NIRRTk 9088 Fisher K& BRI VFAL . AW FCIE RT3 Kappa (R EAAA R EEEH X VAST ¥ H
E MRS . [ SRR R Logistic [RIASHT, WP H 5 IR G B3 MR =i A AR 2 (P A <
0.05), HERRILZRME)S, KM RN Z IR Z Logistic [R1V7 LIRS & RIS K K . APEAE 1CG-
R15 #mE K4 B, 1.94%)H520, AR TR 2 BmAEANEE N EEZ 00075, IF4 DR A8 80 4 fr Al
PHESRANEHEATIOAE . LA =M 5 T3 1 Logistic [0 AS5 5, 1IFSEHF 7045 B Aafd ik o 361 b7 3
R A i 41 2R A5 . SR Bootstrap 555 iR H & 3 1000 K77 ERAR A HEAT N ERERE, TEA5 51
LR PR R e M. 22 5240 AL 1 28 (receiver operating characteristic curve, ROC k), 51
il £& "N 1fi £ (area under the receiver operating characteristic curve, AUC), {4128 I X 43 RE f1. 24
ReEM e T Brier 38, VAL A1 26 IR TRINAE 22 5 SC Rl S8 1) — 3tk . il ik st 4k, mIAL
AN 7] ey UGS B AR 2 T 9 UAC et DAPTAT 91 2 RIS B PR I PR R SR AU A o 0 1) 4 RIS 28 5 DR s PR VP 4 A5
RUEAT LLEL
3. R
3.1. BENELFHELLR

7E 206 1 HCC Bz, B4 170 611(82.5%), Zct 36 6i(17.5%), “FIIER 48 & . RAERGREN
FF 208 34 61(16.5%). SIERIG BEEF @AM, A5 EEEFEHEHA RLV-BWR HAK. il HR
BHAE . SRR E & EbRbsE Gt E R WU KPR & MELD ¥4 3 &. VAST W >
2 43 7 B HE o ORI IR BB R SR AR AE S E AR S5 35 M 3 a2 RNOR 5 Y 285 1 2 o 21 2 R B A ] bk
W 1.
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Table 1. Comparison of baseline characteristics of HCC patients

F 1. HCC BEImR SR B L FFERI LA

e ARG BEEF 0 =172) AR5 B 25 (n = 34) P A
() 4738 +11.21 50.88 +11.71 0.115
5 0.051
grgis 34 (19.8%) 2 (5.9%)
St 138 (80.2%) 32 (94.1%)
1A BB B 5 (kg/m?) 21.69 (19.38, 24.02) 20.54 (19.73, 23.82) 0.504
RLV-BWR (%) 0.90 (0.77, 1.07) 0.76 (0.70, 0.85) 0.001
% 150(87.2%) 26(76.4%) 0.105
U8 1107t i B [ (D 12.50 (11.60, 13.20) 12.85 (12.30, 13.58) 0.028
HEH(g/L) 36.23 £ 4.30 37.24 +4.87 0.268
JSBHAT 2 (umol/L) 13.45(10.20, 17.10) 14.80 (12.10, 21.85) 0.015
ALT (U/L) 39.50 (28.00, 63.25) 40.00 (26.50, 63.75) 0.795
AST (U/L) 59.50(40.00, 95.25) 51.00 (38.25, 77.75) 0.311
Il BrAR Ak EE A 1.02 (0.95, 1.09) 1.07 (1.00, 1.14) 0.021
JVLEF (umol/L) 72.44 + 13.87 78.74 £ 14.60 0.025
IL/R (< 10%/L) 235.60 (175.75, 310.00) 213.00 (162.50, 255.50) 0.060
RETFTERF AL 101 (58.7%) 25 (73.5%) 0.105
Child-Pugh 4% >0.999
A 156 (90.7%) 31 (91.2%)
B 16 (9.3%) 3 (8.8%)
ICG-R15 5.0 0(3.00, 7.00) 5.00 (3.00, 6.75) 0.789
ALBI 1143 —2.34+0.40 —-2.38£0.47 0.675
MELD #4» 5.17+1.23 6.14+1.24 <0.001
VAST W4 =2 4 9 (5.2%) 7 (20.6%) 0.007

T DRBERIRN 0 (%), ESERFNIE £ FRfEZR(Y £ s ) s P 2 3(P25, P75), RLV-BWR NFLJFAR A H
s AST WRZXAMRAIEFIH:; ALT ANEIREIEFLIEEE; 1CG-R15 AMIME L 15 0Bl B 4%, ALBLF2 A H
HHA - LRI MELD P MR BRI 5)

3.2. VAST #1453 R H A XI5 FRHO W 82 E 8 — Bt 4

VAST P55 S H = AH GG (R B R E Bl ak . B BRI ) R 46 W 5% 2 [R) — B AR AR
e B BIRERIKAITR . K. RIMOR. VAST $F4r(>2 41 Kappa fE50 5149 0.823 (95%E (5 X IHH
0.655~0.992). 0.950 (95% B {5 X /84 0.901~0.998). 0.808 (95% & 15 [X [l A 0.626~0.991). 0.878 (95% B 15
X 84 0.761~0.996) (P {14 < 0.001).
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3.3. =37t Logistic BlYA53 i FFYIBRAR G EZE 14 =SR0 MM SI FUNE =

SRR AT LR Z Logistic [FIVA43HT, 4578, RLV-BWR. BEMLEEIRA A ALEF. (/MR
MELD ¥4 ICG-R15. VAST 35> >2 70 5 VIR AR 5 B35 P T 520 B 3E A (P (Y <0.05), W3 2.
Xt A EAHSRAS B AT 2 EILLR VAT, &5 R oR BRI E KN T <5, BRI S B M
i, W% 3. K P BAHSRAR BN Z K FK Logistic [FA53HT, 4559 %7K, RLV-BWR. MELD 43, VAST
oy =2 43 P UIBRA J5 1 38 1 3 o (X A T R 25 (P (38 < 0.05), L% 4.

Table 2. Univariate Logistic regression analysis of significant liver failure after right hemihepatectomy

2. AEVIBRAREEEMFIERBLENRRER Logistic EYIS R

B3 OR (95%CI) P 1A
(%) 1.028 (0.995, 1.063) 0.101
51 3.942 (0.900, 17.266) 0.069

A 8 $ (kg/m?) 0.967 (0.864, 1.081) 0.554
RLV-BWR (%) 0.059 (0.008, 0.450) 0.006
SR 5% 0.477 (0.192, 1.184) 0.111

{58 1L 58 J5 B [ (F0) 1.395 (1.052, 1.851) 0.021
SEEASIEUD) 1.055 (0.968, 1.149) 0.223
ALT (U/L) 0.995 (0.984, 1.006) 0.395
AST (U/L) 0.993 (0.985, 1.002) 0.123
WLEF(umol/L) 1.032 (1.005, 1.060) 0.019
/R (< 10%L) 0.995 (0.991, 1.000) 0.044
AR AL 1.953 (0.860, 4.434) 0.110
Child-Pugh 43-%% 0.944 (0.259, 3.434) 0.930
ICG-R15 1.115 (1.012, 1.228) 0.028
ALBI 4> 0.800 (0.320, 2.001) 0.633
MELD V¥4 1.881 (1.356, 2.609) <0.001
VAST ¥4 =2 4 4.695 (1.613, 13.667) 0.005

7E: RLV-BWR NEEFAFRIRELL; AST ARLEREILEELEN; ALT ANRREELBI; 1CG-R15 AW WE Lk
15 4P Ai B R, ALBL W NAEE - B RITF4r; MELD P45 A% AR B R AR R PF 45

Table 3. Multicollinearity diagnostics among variables

3. BEZEM S EHL DM

AR 7 E KA T KA
RLV-BWR 1.063 0.940
% 1 D5 BT 1) 1.606 0.623
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AL 2.867 0.349

IRANY 7R it 1.204 0.830
MELD 45 3.494 0.286
VAST 1#53 =2 4y 1.189 0.841

VE: RLV-BWR NARITFAFAE L, MELD ¥ A& K BIFR TR .

Table 4. Multivariate Logistic regression analysis of significant liver failure after right hemihepatectomy

4. AFVIBRAREEEMRINERBLENSER Logistic BYASH

B3 OR (95%CI) P {H
RLV-BWR 0.034 (0.003, 0.340) 0.004
VAST 45 =2 4 4.480 (1.293, 15.523) 0.018
MELD ¥4} 1.775 (1.263, 2.496) 0.001
#: OR MHMELL; 95%CI H 95%E S X H); RLV-BWR NFRIFAFUAELL; MELD V4 AR B R ALE 45
3.4. BURMESH

AN sk SR A A B R (R A6 B8 0 B 22 AT A S M) B LR R Logistic 1014 B ¥4 2o
ICG-R15 5 FFUIBRA Jm 35 PR S 35 A7 4 B 2B AN SRR (P (Y < 0.05). #R1MT, 2 AR Logistic A1 73 M4l
R—BERW], ICG-R15 JFAEA S 35 1R I35 8 SR SL T P 3R (P E 8 <0.05). X —45RIUESE T ICG-R15
VR AR SL T PR 2 (0 S5 18 AN 2 ok R Bl AL B 79 s i, AR 5.

Table 5. Sensitivity analysis of the association between ICG-R15 and significant posthepatectomy liver failure

% 5. ICG-R15 SRR A S B& M AT =S K M BUR M 547

BN EK Logistic [A1JA 4347 Z N &K Logistic [8] 753 #7
WERT BIA RS OR (95%CTI) P HIERY OR (95%CI) P A
JR a6 HcHh 0.108 1.114 (1.011, 1.227) 0.029 0.065 1.067 (0.952, 1.195) 0.263
L (ERGER] 0.108 1.115 (1.011, 1.228) 0.029 0.065 1.067 (0.952, 1.196) 0.266
Z Eifith 0.109 1.115(1.012, 1.228) 0.028 0.065 1.067 (0.952, 1.195) 0.265

VE: A ZBEE Logistic AT 4N T 288 RLV-BWR., Bt E ). WUEF. f1/MRit3. MELD $#4). ICG-
R15. VAST ¥4 >2 %

3.5. ENLERBH I E 4R

T DL b = AN ST T R 2R R e A 2R AR Y, DL ] 2 ROC 2k R, B ZR B AL 1Y) AUC 24 0.772,
95%CI 4 0.709~0.828 o LA 5 K £ 5 45 H b B A Ml 7 A0, 0 5 A UK FE A 61.8%, 57 B N 83.7%,
W 3(A). BEHERIZE B, FIL KAL) Brier 70800 0.114, BRI HE 28 5 52 36 i 26 & R 4T
FoR B LR R AL (1 T 45 5 S PRl 45 R B A R AP i) — 8t WK 3(B). BRI 4R TR, B2k K
BUTE 0.08~0.64 1Y IR [ 48 X [A] 35 AT 3R 75 1E ) il o, R A 28 IR AL B AT I R e SR 4 as, L
3(D).
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0 20 40 60 80 100
POil’ltS [ P L L | L L L | L L 1
RIJV-BWR I T T T T T T L) L T T T T T 1
1.8 1.6 1.4 1.2 1 0.8 0.6 04
>2
VAST score r .
<2
MELD score r T T T T T T T 1
2 4 6 8 10
Total Points ——— e —————
0 40 80 120 160 200

Risk of clinically significant liver failure —r——————+—+——
0.05 0.1  0.20.30.40.50.6 0.70.8

1: Points: ZMHZIELR: Total Points: S04 Risk: FFUIBRA G 835 14 T T e 98 KUK
T RLV-BWR: SRJHAFUAELL; MELD score: ZRHIHRBALITES) .
Figure 2. Nomogram prediction model for significant liver failure after right hemihepatectomy for

hepatocellular carcinoma

E 2. FrpREAFATYIMRAR B R E AT T RE BRI 52k E TR 2

A B
o o ]
2 4 ~ Dxy g
C (RCC) :
© © | 5 :
S 1 2> o U -0.010
= a :
e} © Brier Z
8 S S O] s 0
EX & Emax 0.131
E I s = ::89 0.021
o B Sz -0.133
o Sip ¥
~ < o Ideal
o o — Legistic calibration
> I Nonparametric
o _| — AUC=0.772 g _ ]I]I |||Il|||.||.| il e 0w ' "
o T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 10 0.0 0.2 0.4 0.6 0.8 1.0
1-BHRE Predicted Probability
C
o D
o _
g . - Nomogram
°® o | ALBI score
8 o g © ICG-R15
- o
= O 5 © | MELD score
" z © All
’E < | T <« None
=3 % o 7
E o~
o | __ Nomogram (AUC= 0.772) 2 ST
i —ALBI score(AUC=0.510) o
—ICG-R15 (AUC=0.485) L2
o _| ~— MELD score (AUC=0.706) o
N T T T T T T !
0.0 02 0.4 0.6 08 1.0 0.8 1.0
1-55RE High Risk Threshold

(A FIZEBAL ROC BHZk; (B) LIRS HEMZE; (C) FIZR IR S ALBI 44554 . ICG-R15 £,
MELD $E43 8 () ROC HiZkLbi; (D) FILLERIR S ALBI PR . ICG-R15 #i%L, MELD $F/0 57 i) v 55 th 26
tbs.

Figure 3. Performance evaluation of the nomogram model

B 3. FULERB M REITAE
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3.6. WFFIZEIERE T AE

K| 4 @ 1d Bootstrap H IR 777201 41 26 IR AU (PR REFR AR AT T VAN, 45 SRR A1 2k B TE 24N 06
Eiebr ERPIRME, BEAR R EEMREENE. AUC AR 0.7 3 0.8 0], FHSR IG5 RIbR
() AUC 204, R T RIFMXRES, W 4(A). HERTRRAE A FAME 2 58 0.855 Fi1 0.674, 7%
MBS, ULIIRIRIRIIRGE, Refs v ST 4038, WL 4(B). Kl 4(D). RE G REIZEM F1 58007
BHERRTEAR, 43518 0.194 F1 0.291, WLE 4(C). El 4(E), {HIXELSRFRI At AT EoR 1 R R 7E b FE
AFHTHEER B A —E i 7.

A B
S
N —JRIHAUC=0.772 _ | —F#Accuracy=0.855
o 'el
o N
> © >
2 o 2
3 g s 2
4 4
w o w
o
~ o
wn
o o
T T T T T ] T T T T T 1
0.5 0.6 0.7 0.8 0.9 1.0 0.5 0.6 0.7 0.8 0.9 1.0
AUC Accuracy
N D
8
& —F¥JRecall=0.194 o —F3Precision=0.674
o &
wn
> ~ >
[e} o
g 3 g 8
o ~ o
> 4
L o w
© 2
o o
T T T T 1 T T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Precision
Recall
E
3 —F-#JF1 score=0.291
oy
§ S
3
o
L
w3
o
T T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
F1 score

BB T R Bootstrap FAHRE 57250 S 4 R BLHEAT PO IRTE I 45 3R . BI(A)~EYIRIREEE T A PERE TR AR
DAETE: AUC (M8 FAYD. Accuracy (MERi=). Recall (A 7). Precision ({& 5% )1 F1 score (F1 73%0). K
(AL ASHL NI F LA AUC H, HARFEFRIS9 1000 IR Bootstrap FERAFEMIIIME, LAoF AIVTAL R 4G 1
et HRA R E M.

Figure 4. Distribution of performance indicators of the nomogram model verified by Bootstrap resampling

4. Bootstrap EFF I IEF 2k R 14 GERFR 7

3.7. FISERRESE RIRKITSREE M RELL B

5 4 BB AL ROC 145 ALBI 4. ICG-R15. MELD $E4+ 1 ROC B£k k47 bk, &8 ER,
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B AUC (0.772, 95%Cl: 0.709~0.828) . 3 5 T+ ALBI #¥-43(0.510, 95%CI: 0.439~0.580). ICG-R15
(0.668, 95%CI: 0.600~0.732). MELD ¥43(0.536, 95%CI: 0.466~0.606), .14 3(C). RE ML TR, 5k
PR RLAE 0.08~0.64 1) RS B AA X [R] 3R 15 14U & 250 i T ALBI 943 ICG-R15. MELD 45
4. ¥W1ig

A FE A6 FEE 1 5] 28 PR R A — NS, TN A1 2 : VAST 34 >2 43 RLV-BWR LK MELD 43
FILLRRIH R tEae, AUC 8 0.772. BRFIZEE AT B8 B A B2 A A0 B3 BUET A5 2 BT DD Bk
NSRS e

5> HCC BH G H A4 WAL, FARFAEYE B /N T 5T BUF R UM & &5 89 2580, T S2B40 M
P AEBR R SR GOAR, R N N I BE g, R 51 R T ER K R G0 D) e T, AT A kR R [19]
[201. [TBKE R RIAEFPER ST HOC FARBEMIGR K ZECE T, AW 7TIESE, K EARTOEATYI
B AR S S 35 R S 3 b (R ST G R PR 3R [6] [8]-[10] [21],  SE = F2 MR 3 KW TUJS B G B Uil 4 b . HOEAERIL
)R e A P I FE 738 0 S 35000 T T K R G s 7125 AR [22] AR B se e B F A0 B A, DA
T )18 Bt B D) R S50 51 R I JORE IR N[23] [24]. &R KR JH6 B2 (HV PG )l B4 A0 171 ik v 12 T 1) e h
1, AH AR N BB (75 B B0 ke ) AN B BER BR 1] 1 AE I R SL e I FUREH o 1IX— 4R R
PRAEHES) T 5T 58 5 00T Tk = R TC QA BT B AR AR A [25] . AN AL BIA 2 BB BYTESE T VAST W9 >
2 Sy Al R B TRk S EAE 9 HCC B OB AR G B35 T DR e ML TR 22 . 5 VAST w9 <2
STHIEBEARLL, VAST ¥4 > 2 40 BB ARG KA 535 1 T S8 (O RS 38 4 %5 A L. X — R B BEfE:
WA 1) VAST VF5 2 G FHE—5[13] [14], #2038 TIRVEAEAR R B & . 0P
DTN N EVEAL, NIRRT B T A

N R S R DTSR R (1) 22 VR IR TR A J5 R PRI 308, R 2006 B AR R AT A THT VP A
KPS ERAT A DI AR HCC B3 Rt N, RIGR AR AN, 58 5 I D Re 1 AF2H 21
AEMITEDL. RLV-BWR 2 H R FE bR 2 —, AR, RLV-BWR ATl HCC 45 fF VIR A
Jo S T, LN () AR R AR S B R (26, S REAE SCHERAAL, ASHFFT4E R R RLV-BWR 42
HCC 45 VIR A JG 23 PRI 3 v (W S 7l R 26, FLBE#F RLV-BWR BIFEAK, AR5 KR B3 =
£ PR 20 5 T

MELD 173 5 Gt s 4] /& 9 T 22 250 Bk N 11703 R (TIPS) 5 B8 3 I AR A7 LS i F R A LA,
PUAE WA A VTAL A [ R P 2 ARSI AR A7 2 i T A A [ 161« H AT 22 BT 5808 MELD 435 HCC Y]
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Logistic [FAABE 54 Bon AR G 535 M HF 538 5 ALBI $F4)8E ICG-R15 Z A )58, X5 ALBI 3435k
ICG-R15 Lt MELD 143 55 -ty Y50 A 5 Sk 2 Ve JP 2 0 RO 0T 9 45 SRAH P & o 3X AT R 2 DR A A LG ZE AR I
it 5 ALBI 3¥73 F1 ICGR-15, LAJiGE I DY REEL LT HO& A 4T 4 FIHVIBR AR HCC B, M-S B A
IEFRAEAE R ZE o

FUE LR SR IE B B R TINVERE, (BAFAE —Se /M. 1) BB, FEM AR
e 2) LT, RAENERIE ORI ARG R, HE = H O rEdREIE; 3) A FF,
85.4% (176/206)[] HCC £ R IEY T8 BT 4, X2 IkmEm CRmBuRR R, KkFHiE—T5%
TESE JR 7538 FH T b LAt DR Car R R P o P L 98 078 23 R 550 5 | RS 1) 1) ik v T i R o

FUETEAEIX SR, 3T VAST ¥£4> >2 4r. RLV-BWR DL A MELD ¥4 F9 % 1) 51 £k I #E 75l HCC
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