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[ Abstract] Background Major hepatectomy for liver malignancies carries with large risks. Perioperative nutritional
support plays a vital role for postoperative recovery. However, there are few studies focusing on predictions of postoperative
complications and prognosis using postoperative loss of skeletal muscle mass ( PLSMM ) in acute stage after major hepatectomy.
Objective To identify the change inskeletal muscle index (SMI) , and to investigate risk factors for PLSMM, as well as
its correlation with postoperative complications after major hepatectomy for liver cancer. Methods A total of 97 patients who
received major hepatectomy for liver cancer from Department of General Surgery, the Second Affiliated Hospital of Soochow
University between July 2018 and August 2022 were included. The preoperative and postoperative day 5 skeletal muscle area

at the third lumbar vertebra level was measured, respectively, using computed tomographic images. The postoperative change
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rate of SMI was calculated. The PLSMM was defined as the lowest tertile of the percent change in SMI, according to which the
patients were divided into PLSMM and Non-PLSMM group. Baseline data, surgical and postoperative indices were collected and
analyzed. Results
group (SMI < -3.59% ) and Non—-PLSMM groups ( SMI>-3.59% ) , respectively. Compared with Non—-PLSMM group,

PLSMM group had longer operation time, more intraoperative blood loss and higher ratio of microvascular invasion ( MVI )

SMI was decreased in 54 patients postoperatively. Thirty—two and 65 patients were assigned to the PLSMM

(P<0.05) . Moreover, PLSMM group had longer postoperative hospital stay, higher levels of white blood cell and international
normalized ratio and lower level of fibrinogen on postoperative day 5 ( P<0.05) . PLSMM group showed a lower incidence of
overall complications ( P<0.05) . Multivariate Logistic regression analysis indicated that MVI [ OR=2.751, 95%CI (1.173,
6.642) ) and operation time >210 min [ OR=1.973, 95%CI ( 1.286, 4.936) ) were risk factors associated with PLSMM
( P<0.05) . PLSMM [ OR=2.591, 95%CI ( 1.173, 6.977) ], preoperative myopenia (OR=1.798, 95%CI ( 1.133, 3.792) ],
operation time >210 min [ OR=2.958, 95%CI (0.918, 9.529 ) ] and blood loss >500 mL [ OR=1.003, 95%CI ( 1.001, 1.007 ) )
were risk factors associated with postoperative complications ( P<0.05) . Conclusion MVT and operation time >210 min were

risk factors associated with PLSMM. PLSMM was the independent predictor of postoperative complications, which negatively

affected postoperative outcomes after major hepatectomy.
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Figure 1 Skeletal muscle area at the third lumbar vertebra measured with computed tomographic images
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Figure 2 Change of skeletal muscle index in the acute phase after major

hepatectomy for liver cancer

22 HBEAREIILIEHE PLSMM 41 il Non-PLSMM 41
PERI . AEWS . RBTE . BML. WEFRIZWT . ARATHIL

W s MEIF 2 . Child=Pugh 432% . AFi#{k. ICG-R15, |
NIRRT, A4Mit% (WBC) | & (HB) |
MR (PLT) | R ER AT (NEU) | RES
R % (LYM) . NEU/LYM. K& &R LG/
(AST) . NEIREFEFA0E(ALT ) | FLIR M &8 ( LDH ) |
SRLTZE (TBIL) | BEARLIZE (DBIL) | FIE M (ALB) |
BREH (GLB) . ALB/GLB. [FEPrfrEfbbfE (INR) |
EEIMBEEETE (PT) | 3G ALH A EE ML IE FFHT ] C APTT) |

AR AR (FIB) LU, 2R g2 2 L (P>0.05),
W3k 1.
23 FARMEIEFr PLSMM 4 Fil Non-PLSMM 41 T
AL Fnr S B s, R TIGEE X
(P>0.05) ; PLSMM 4 F K #F [A] & T Non-PLSMM
H, FARKMEZLT Non-PLSMM 41, MVI BEHRET
Non-PLSMM £, 2545142 L (P<0.05) , U
2,
24 ARJGHEFR KLIFLGE  PLSMM 41 F1 Non—PLSMM 41
ARJG%3i 5 K HB. PLT. NEU. LYM. NEU/LYM. AST.
ALT. LDH. TBIL., DBIL. ALB, GLB. ALB/GLB,
PT. APTT, ARJ5Hiif. BEMEERE. iS4 HE,
R LG I E X (P>0.05) ; PLSMM 4R J5 4 B
Af [E]4 F Non—-PLSMM 4, K555 5 K WBC Fl INR /&5
T Non-PLSMM 4, K J5 %% 5 K FIB 7K *F {k T Non—
PLSMM @, SKIf & 5E & £ % & T Non-PLSMM 41,
SHEGIFE L (P<0.05) , WLk 3,
2.5 R BT VIBR AR G 5 & A= PLSMM AH G fE s
EZ A E M ZHE Logistic MIAAHT  PLEG A4
PLSMM Jy (K A48 & (WfH: # =0, 2Z&=1), PitESl.
BMI, ARAGHLUME ., SREETERF% . BFEfL . ICG-R15,
FIAHHARRL. FARBIN], Rl . Fil . MVI AEARE
SR AR bR N AR . BLAER Logistic [F1H /34T 4%
RER, MVI, FARRE >210 min, 2k il & >500 mL,
WBC>9.00 x 10°/L LA K INR>1.30 42 9 K 31 Bl T4
AJ5 B H K PLSMM el &R (P<0.05) . ZHEK
Logistic M3 Hr 45 5 s, MVI K& FAREF[E] >210 min
S R 0 B VI BR A 5 J 3 &2 PLSMM A s P R
(P<0.05) (F4) .
2.6 I I BR AR G B3 kAR 3T &R A GG B
HZ A ZE M ZHZE Logistic WA PIEG A4
JERGENHA R (RE: &=0, 2&=1), MR,
BMI, PLSMM, AR5l E ., i dPEIF 96 . HFE 1L



<4034+  hitps: //www.chinagp.net E-mail: zgqkyx@chinagp.net.cn

%1 Non-PLSMM 415 PLSMM 41 AR FIIELk Vb4

()P Chinese General Practice

¥ November 2023, Vol.26 No.32

%2 Non-PLSMM 415 PLSMM ZHFARAMISEHEHRRT H
Table 2 Comparisonof intraoperative characteristics between non-PLSMM

and PLSMM groups

Table 1 Comparisonof preoperative characteristics between non-PLSMM
and PLSMM groups
o Non-PLSMM 4 PLSMM#  Z( x°)
fihr (n=65) (n=32) g PR
(B4 34131 14/18 0628 0428
Al (M (P, Prg) , %) 60 (52, 70) 59 (50, 69)  -0.303 0.765
(KIGEE (M (P, Py), kg)  60(53, 70) 58 (51, 63) -1.570 0.117
‘ ) 223209,  21.7(202,
BMI (M (Py, Pis) , kgm’) 219) n2) -1.051 0295
HH () (%) ) 0.056"  0.813
T R4 39 (60) 20 (63)
JFFARAS AR 26 (40) 12 (37)
ARBIIVAE (] (%) ) 34 (52) 20 (63) 0.903" 0342
R (6] (%) ) 18 (48) 9(37) 0.002'  0.964
Child-Pugh 734 (f (%) ) 0252" 0616
A% 59.(91) 30 (94)
B4 6(9) 2(6)
JFEAE (i (%) ) 18 (28) 10 (31) 0.132" 0716
ICG-R15 (M (Py, Py) ) 9.1 (64, 119) 80(6.7, 113) -0491  0.626
BIRHFRE (M (P, Pr),  483(438, 484 (457,
%) 565) %) -0.077  0.942
UNIIPR et TR
WBC (M (Py, Ps), x10°L) 7 (5.50, 8.60) 6.75(4.78,835) -0.173  0.866
‘ 1187 (1056, 1234 (112.2,
HB (M (Py, Py), o) 1307) 1324) -0.675  0.502
o4 2610 (2140, 2415 (2070,
PLT (M (Py, Pys), x107L) 3140) 2105) -1255 0211
NEU (M (Py, Pys), x10°L)4.20(3.10,5.10) 3.75(3.08,4.35) -1.013 0313
LYM (M (Py, Ps), x10°L) 1.90( 140, 2.65) 2.15(1.65,2.46) -0.488  0.629
NEU/LYM (M (Py, P) ) 224(151,296) 1.81(143,229) -1393  0.165
] 57.0 (36.0, 655 (41.8,
AST (M (Py, Pys), UL) 75.0) $30) -1201 0231
ALT (M (Py, Ps), UL)  59(47, 71) 61 (47, 78)  -0.660 0512
283 (186, 260 (169,
M (P, ] ! X
LDH (M (Py, Ps) , UL) 136) 150) <0.001  0.997
‘ 27.1 (173, 29.1 (230,
TBIL [ M ( Py, Pys), pmolll.) 133) 363) -0913 0363
DBIL(M(Py, Pys), pmollL) 6.45(435,835)535(4.11,7.07) -1.209 0228
373 (334, 374 (322,
ALB (M (Py, Pys) . glL] 38) 05) -0.679 0499
‘ 319 (270, 298 (251,
GLB (M (Py, Py5) , gL 64) 1) -0967 0336
ALB/GLB (M (Py, Pr) ) 125(1.01,146) 125(1.12,1.35) -0.192  0.851
INR (M (Py, Py) ) 1.1(099, 1.24) 1.09(095,1.22) -0215  0.833
) 127 (12,0, 13.0 (119,
PT (M (Py, Py) . s) 37) 142) ~0.564 0575
326 (314,  335(319,
APTT (M (Py, Ps) , s) 12) 343) -1.094 0276
FIB (M (Py, Ps), gl)  354(298,391)3.64(298,429) -0856 0.394

. PLSMM= AR5 B8 L L,

ICG-R15= M35 4% 15 min

e

F, WBC= M4MEiT%, HB= 21 & (1, PLT=iil/MiiT$k, NEU=
ORI M T, LYM= bk AT 8, AST= R & H IR & L4
fifi, ALT= NRMREIEHE, LDH= ZLRBi &8, TBIL= SfHL %,
DBIL= BZMH41 %, ALB= (&, GLB=ER&E M, INR= HbsbrfElk
FeAl, PT=#EIM G N A], APTT= % £k &8 2 58 L35 B 18], FIB= 4
HEEAE; R x .

i e N

FAFRX (i (%) ) 0.672 0955
TebIFYIGRA 23(35) 13 (41)
HREIFTIRA 32(49) 14 (44)
TE=MIRA 6(9) 3(9)
TeEIF +81 BV A 1(2) 1(3)
FRAF +S1 BedlpoR 3(5) 1(3)

FAREH (M (Py, Pys), min) 180 (150, 220) 212 (180, 290) -2.013" 0.047

RILE (M (Pys, Pis), mL] 300 (200, 600) 600 (200, 800) -2.297" 0.022

i (4 (%) ) 13(20) 9(28) 0807 0369

MVI (4 (%) ) 12(18) 12 (38) 4174 0.041

e MVI= A =8 o Z .

ICG-R15., B4R, FARME . el &, 4.
MVI DL S AR5 SE 8 = debr b H AR & B EK Logistic
Ml 43 87 & 7n, PLSMM., AR #i LA iE . T R A [A]
>210 min. &Ml >500 mL. Hiifil . WBC>9.00 x 10°/L.
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RIgBEEEIFRIEMERHE (P<0.05) . ZHE
Logistic [MIA50#7 7R, PLSMM ., ARETALGE, T AR
8] >210 min F12K IfiL 3 >500 mL J2& A9 K70 Bl U0 R
Ja BERAEIFRIERER IR R (P<0.05) , WS,
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WUDE e A R EANE R GE T4 25 5%, HFARGAYE#%
JULRA S /25 I 2 5 i H 3 B K R A R AN O ARE Y
K, HIRIG SMI 284k < —3.59% f4 1 3 AR 52 3 7
FOmdT, WEKZE. -2 EREESPEA N,
PLSMM & [ KA [ VIBR AR S5 A I & 4 i 2 57 i
MEZE, Wik, FARGE 2P a8 IR & DL 26
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X 2 W WSO ASCRI AR 4y L BT A3 B S A T . (HAEA SR
AR REFAR AR AN XLAE X LRSS LR A o ARG
Gy Ah el TR RRCRCE S A AR, A e B
SIATT BT R B B (B il BB AF AR KR 25 . AT R A
CT A AT 520t , 38 0] A FE 43 3Pk e oA S5 Pk &
oL, VW ER Ly AC-EHas L, 2F i S e 4 B R AL
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. N NN N " = M ZHZE Logistic 7194
WA TR BB A IR SN 0 F e, BRI, gk PR Logistic BRI

Table 4 Univariate and multivariate Logistic analyses of risk factors

i f%ﬂﬁ%ﬁ@g& N TE&%H&E@%Q/%ﬁU#ZiE, Iﬁl EH‘ s associated with PLSMM after major hepatectomy for liver cancer

AU AR R B 2 1 et £ 2 R 2 o A WA . NI SHE T
%%%Hﬂﬁ/l‘ﬁﬂ‘ EIEH}%%?%Z: L i 25540 T %jy% - OR (95%CI) P OR (95%CI) PH
P (L f

THEERN i\ﬁﬁﬂﬁkﬂ PLSMM ?Huﬁi}?kﬁki?p BMI (1> lSOkg/m WEH)

<18.0 kg/m’ 0.928 (0.805, 1.069) 0328

3 Non-PLSMM 415 PLSMM 41 A5 848 I e K b 2R Ho ARAHDE (LEASH)
Table 3 Comparison of postoperative characteristics and complications H 1.520 (0.640, 3.611) 0342
between non—-PLSMM and PLSMM groups FREMIEE (LIEhBR)
Non-PLSMM 41 PLSMM AL Z( %) fi 1022 (0398, 2623) 0964
F2%
% (165) G PR oewsm)
ARG BRI (M Py, fi 1187 (0471, 2990)  0.716
11(8, 13 13(10, 163)  -2297 0.022
Pis) , d] { ) ( ) ICG-RI5 (W< 10 HZH)
AR 5 KERERAET >10 0961 (0.832, 1.111) 0593
WBC (M (P, Prs) s (0 (550, 700) 335 (570, 213 0034 FRITRR (1= 40 HEI)
x 10°L) AT 10.03) e <40% 0.992 (0937, 1.050) 0777
FAE (PA< 210 min 5B )
HB (M (Pa, ) ) 115 (1005, 1070 (960, 0 0502 .
1208) 121.0) 5210 min 2803 (1.127, 6973) 0027 1973 (1286, 4936)  0.038
PLT (M (Py, Py) s 1701250, W3S(IT8, 0o o St (B< 500 ml. 21 )
X 101, 2110) 193.5) “ham 06 5500 mL, 1002 (1.001, 1004) 0.005 1001 (1.000, 1.004)  0.152
S (LEHEIR)
NEU [M (Pz» P..) , $H‘JJ]f|l ( U%ﬁ%,m
X 10°1L) vow 55(39,69)  56(41,74) -0253 0803 4 1565 (0587, 4.176) 0,369
MVI (DIEAHZHE)
LYM (M (Py, Py) Ze
<L) 0T 10008, 14) 1107, 14) 0143 0890 # 265 (1024, 6860) 0045 2751 (1173, 6642)  0.041
o WBC (LI<9.00x 1071 W5 )
NEU/LYM (M (P, 5|
P ) 7T 560(375,786) 518(385, 689) -0.065 0950 900x 107, 1199 (1013, 1418) 0034 1153 (0895, 1377) 0143

HB (P1= 1000 /L HEM)

<100.0 gL 1005 (0.979, 1.032)  0.688
PLT (Dl= 125.0x 10'/L W 5MR)

<1250x10°L 0979 (0.972, 1.006)  0.750

AST(M(Py, Pys), UL)  33(22, 52) 38(23, 75)  -1.098 0274
ALT(M( Py, Pys), UL) 63 (44, 104) 65(38, 91)  -0.648 0519
LDH(M(Py, P,s), ULL) 182 (158, 224) 198 (158, 231) 0514 0,610
TBIL (M (P, Py) ,

234 (126, 332) 160 (127, 293) -1.331 0.184 NEU (DA< 60x 1071 HEH)

pmollL >60x10L 1006 (0.831, 1216)  0.954
DBIL (M (P P) o 51 (50 145)  69(56, 96) -0813 0418 LYM (DA 11 x 1078 550 )
pmolll.) <LIx10°L  1.005 (0301, 3352) 0994
ALB(M(Py, Pys), gl.) 359 (330, 37.9) 34.1 (320, 366) -1.753 0.080 AST (Bl SOUL W& )
GLB(M(Py, Pys), ¢/L) 223 (200, 252) 235 (199, 247) -0.134 0.896 550 U/L 1000 (0.993, 1007)  0.989
?TL?/]CLB O CPase 157 (139, 179) 155 (136, 167) 0967 0340 ALT (P< SOUL B

5 >50 U/L 0.995 (0.987, 1.004) 0262
INR (M (Py, Pis) ] 118 (098, 1.46) 133 (115, 1.56) -2.068 0.039 LDH (Bl< 245 UL 55)
PT (M (Py, Py), s) 141 (133, 146) 141 (136, 148) -0.115 0911 245 U/L, 1003 (0995, 1.010) 0534
APTT (M (Py, Pys), s) 353 (325, 386) 354 (329, 372) 0150 0.884 TBIL (Pl< 7.0 pmol/L 58 )
FIB (M (Py, Pss), /L) 349 (262, 467) 255 (211, 358) -2425 0016 >70 pmol/l. 0971 (0.935, 1.008)  0.119

BHIEERE (] (%) ) 25 (38) 21 (66) 6.346° 0012 DBIL (A< 15.0pmol/L hZ1H)

B SSI 12(18) 15 (47) 8618 0.003 >15.0 pmol/L  0.955 (0.893, 1.020)  0.171
Y st 2(3) 7(22) 9.002°  0.003 ALB (Lh> 320 /L HZH)
——_ 8 (12) 10(31) S0 0024 320 gL 0.903 (0.799, 1.020)  0.100

" , GLB (LI= 250 gL WBM)
i (1SGLS B 4% ) 8 (12) 10 (31) 5001 0.024

) . <Q504L 1013 (0904, 1.136) 0822
7kIELH[m 3(5) 5(16) 3435 0.064 INR (W< 13 HBR)
HFeeths (1SGLS B2 ) 3(5) 6(19) 5090 0024 513 5135 (1054, 25020) 0043 4305 (0.735, 22.180)  0.089
P 3(5) 3(9) 0.837 0360 PT (Bl< 140 HEH)
IR 2(3) 2(6) 0.546" 0460 140 0.992 (0667, 1477) 0970
AT B 0 2(6) 4148 0.042 APTT (DA< 4505 HZM)
IR 0 4(13) 8474 0.004 4505 0.981 (0.891, 1.080)  0.690
ﬁEt 1(2) 4(13) 5270 0.022 FIB (D= 2.00 gL R )

. SSI= FARIAELE, 1SG1S= FIRIFIAEIAA S * 8 . QgL 0719 (0506, 1023) 0067
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Table 5 Univariate and multivariate Logistic analyses of risk factors
associated with overall postoperative complications of PLSMM after major

hepatectomy for liver cancer patients
HUH R
OR (95%CI ) P

ELE
OR (95%CI ) P

frsit

P (LB HSIR)
B8 1135 (0511, 2519) 0756
BMI (L= 18.0 kgm” W5 )
<180kgm' 0972 (0855, 1.105)  0.665
PLSMM ( LATEHZ M)
A 3.055

(1262, 7.395) 0013
ARHMME (UEHSE )
)

2591 (1173, 6.977)  0.016

H 2168 (1.176, 4.683) 0.047 1798 (1133, 3.792)  0.042
WEIEHR (DIEhSM

A 0.556 (0.223, 1.381)  0.206
FFBELE (LI hB R )

A 0.772 (0319, 1.870)  0.567
ICG-R15 (PI< 10 hZH)

>10 0927 (0.808, 1.063) 0278
FANFERR (L= 40% BB )

<40% 0964 (0913, 1.018)  0.191
FARBI (Lh< 210 min HZH)

>210 min 5359 (2214, 12.970) <0.001
Jifth (PL< 500 mL BB )

3439 (1206, 9.809)  0.021

500 mL 1.003 (1.002, 1.005) <0.001  1.004 (1.001, 1.007)  0.027
i (LIJEASH)

£ 3041 (1110, 8334) 0047 0259 (0.036, 1.846) 0.178
MV (DIEAHZH)

i 2.258 (0.875, 5.826)  0.092
WBC (BA< 9.00x 1071 H5 )

>9.00x 107, 1304 (1001, 1558) 0004 1154 (0.842, 1.582) 0372
HB (L= 100.0 /L 5 M)

<100.0 g/L 0951 (0.924, 0.979)  0.060

PLT (Lh= 1250 x 1071 HBH)

<1250% 107L  1.000 (0.994, 1.007)  0.857
NEU (PA< 6.0x 107} B8

>6.0x 1071 1266 (1.042, 1538) 0017
LYM (L= L1x 101 H50)

1.092 (0.786, 1.516)  0.601

<LIXI07L 1141 (0367, 3549)  0.820
AST (KL< 50 UL 508 )

50 U/L 1.000 (0.993, 1.007) 0929
ALT (BI< 50 UL B3R

>50 U/L 0999 (0.994, 1.003)  0.539

LDH (PI< 245 UL WBH)

245 U/L, 1005 (0997, 1.013)  0.200
TBIL (PL< 7.0 pmol/L 458 )

>7.0 pmoll  1.032 (0.997, 1.067)  0.073
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LSSl
OR (95%CI) P
DBIL ( PL< 15.0 pmol/L M)
>150 pmol/L 1091 (1021, 1.166)  0.038
ALB (=320 gL W5 R)

ZINEM
OR (95%CI ) PfE

i

320 gL 0.863 (0.765, 0.974) 0017  0.880 (0.747, 1.037)  0.127
GLB (A= 250 gL W5 IR)

Q50 gL 0.993 (0.892, 1.106)  0.904
INR (BI< 13 HBI)

>13 2526 (0.591, 10.79) 0211
PT (A< 1405 WBH)

>14.05 0.838 (0.573, 1.225) 0360
APTT (LA< 4505 WBIR)

4505 0.975 (0.891, 1.067) 0579
FIB (L= 2.00 /L B M)

<200 gL 1131 (0.84, 1.523) 0417

15 T Non—PLSMM 41, ¥l EA S5 I BAE , g8 /1
B SSI, 11 SST, B IfiLAE ATIH I

VE R w AR, B ) & A= MvT,  REAE SCHk
3B MVI I & A2 R 309%~60% , 51 PR 433 K s ks
ST R H R ERNR A, SRR ARE S
RAEER, MR ERGETRAR " . AFRLZHE
Logistic A0 HF & B, MVI 5 PLSMM Jh 740G, MVI
HMIRER, BEIRARIT IE W42, SECHBIRLK, X
2 R R A B B LS E A — T B 2L R, ASBE
FILKRI, BEARIG SMI FEAMCE S F AR FAIA F 2K 1
HEMK, FRTFAREN RS PR T R R &
A= PLSMM [ F 25, FARBHHE . Bl Rl
PRGE A AR R 2R AR T A (AT LA 2 R 1) 75 2K I
£33 | KRR W=/ N =41 (/15 -2 ik - g W e U 0 .87
RS WLEE FTUK AR

WP A 5 AR S RE B BT 1 o TEABITE AR
JERVEIFRAE (#8E /W SSI. Y10 SSI. B ifi i A fiH
i) 5 PLSMM W B HC. 456 SCkikil, RAER IS
ARIG B . A RA BB VI G, REAEH 5
S EARNR, 1 WBC, FArE (IL) -6 FMIgE RS
T a (TNF-a ) ', FPH KRS 58L&
IRER AR L T AHIS I, RAESEITE
IL-6 fl TNF-« 545, HFRGEE / KB SST AY] M
SSI &AL I 5 KAY WBC /K57 PLSMM 20 & T
Non-PLSMM #1. DL FZ5R4ER, AJaad B s Frset: &
iE SN LA R e M A vT RE S S EUGE R VIBR A G &
P& 4= PLSMM.,

AIFEAEA —E MR, HE, AR b
O BEERETE, JER 2t . KREEARTFZE RIRA KL
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