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Relationship between preoperative body mass index and severe
postoperative complications in patients with hepatolithiasis
undergoing liver resection

JIAN Rui', LI Chenxi', LIU Zhipeng'?, YANG Xueer', LUO Yule', BAI Jie', JIANG Yan', GONG Yi',
DAI Haisu', JIN Shuo’, CHEN Zhiyu'

(1. Department of Hepatobiliary Surgery/Army Hepatobiliary Surgery Research Institute, the First Affiliated Hospital of Army Medical
University, Chongqing 400038, China; 2. Hepato-Biliary-Pancreatic Center, Beijing Tsinghua Changgung Hospital Affiliated to
Tsinghua University, Beijing 102218, China)

Abstract Background and Aims: Body mass index (BMI), an important indicator of nutrition and health, is
closely associated with postoperative complications. This study was performed to investigate the
relationship between preoperative BMI and severe complications in patients undergoing liver resection
for hepatolithiasis, aiming to provide preoperative guidance for clinicians, reduce the risk of
postoperative complications, and ensure surgical safety and efficacy.

Methods: The clinical data of 484 patients with hepatolithiasis who underwent liver resection between
May 2006 and December 2022 at the First Affiliated Hospital of Army Medical University and Beijing
Tsinghua Changgung Hospital were retrospectively collected. Patients were classified into low BMI
group (<18.4 kg/m?), normal BMI group (18.5-24.9 kg/m?), and high BMI group (>25.0 kg/m?) based on
preoperative BMI. Baseline characteristics, overall complications, severe complications, and other
postoperative outcomes were compared between the normal BMI group and the low group as well as the
high BMI group. Risk factors for severe complications after liver resection were analyzed.

Results: Among the 484 patients, 79 (16.3%) were in the low BMI group, 328 (67.8%) in the normal
BMI group, and 77 (15.9%) in the high BMI group. The high BMI group had significantly higher ASA
score, preoperative albumin level, and proportion of hypertension compared to the normal BMI group
(all P<0.05). Baseline characteristics in the low BMI group showed no significant differences compared
to the normal BMI group (all P>0.05). The incidence rates of overall complications were not
significantly among the three groups (P>0.05). However, the high BMI group had significantly higher
incidence rates of severe complications (Clavien-Dindo grade III -1V), postoperative infections, liver
failure, and bile leakage compared to the normal BMI group; the low BMI group had significantly higher
rates of perioperative blood transfusion, postoperative infections, liver failure, and reoperation compared
to the normal BMI group (all P<0.05). Univariate and multivariate Logistic regression analyses
identified high BMI and preoperative total bilirubin =54 pmol/L as independent risk factors for severe
complications after liver resection in patients with hepatolithiasis (both P<0.05).

Conclusion: Preoperative BMI is closely associated with the occurrence of complications after liver
resection in patients with hepatolithiasis, with high BMI being an independent risk factor for severe
complications. To mitigate the risk of severe complications, clinical practice should prioritize monitoring
and management of individuals with high BMI and other risk factors
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2.1 A [EBMIAEZE KT H LR

1EH BMIZH 328141 (67.8%), Ik BMIZH 794 (16.3%),
= BMI AL 77 6] (15.9%) . 1E % BMI 41 . ik BMI 41
H s BMI 41 0% DR 9 41 %5 0 i R 19 491 (5.8% ) .
36 (3.8%) F4f (52%); & ik 51505 3
2815 (85%) . 34 (3.8%) F 134 (169%). 5
1EH BMIZH A HL, &5 BMIZLAY ASA $£4 . KR ALB
Fl v I LU B2 W G TR BMLAL, ZE R A S
2R L (35 P<0.05) . 1E % BMI 415K BMI 41 i&

484 AT IFRHAE 25 A FFIBR R s & b, B Y R R AR 22 5 8 T g i L (33 P>0.05)
17461, LHE310 6], 4Fle=60 2 4 15161 (31.2%). (K1),
#x1 AEBMIFFREESEATIBRARBENEZERER N (%) |
Table 1 Comparison of baseline data among the three groups with different BMI values [z (%)]
bl TE % BMI41 (n=328) K BMI41(n=79) T BMI 4 (n=77) PV P
=60 %) 101(30.8) 24(30.4) 26(33.8) 0.943 0.613
5

5 124(37.8) 24(30.4) 26(33.8)

'8 204(62.2) 55(69.6) 51(66.2) 0218 0309
ASA PS4 42(12.8) 8(10.0) 17(22.1) 0.515 0.038
ARFff ALT>40 TU/L 154(47.0) 40(50.6) 30(39.0) 0.556 0.205
AT AST>40 1U/L 191(58.2) 49(62.0) 43(55.8) 0.538 0.703
AAT ALB>35 g/L. 257(78.4) 62(78.5) 71(92.2) 0.980 0.005
ARH TBIL>54 wmol/L 38(11.6) 11(13.9) 9(11.7) 0.566 0.980
WP 19-9>37 U/L 64(19.5) 19(24.1) 13(16.9) 0.369 0.597
BRI L 19(5.8) 3(3.8) 4(5.2) 0.481 0.838
e L B 28(8.5) 3(3.8) 13(16.9) 0.154 0.029
YA

2o 58(17.7) 22(27.8) 22(28.6)

i 72(22.0) 16(20.3) 18(23.4) 0.222 0.133

X 197(60.1) 41(51.9) 37(48.1)
itk 37(11.3) 6(7.6) 10(13.0) 0.339 0.674
JH-EIBRIE

KGR IR 223(68.0) 48(60.8) 49(63.6)

i 0.221 0.464

BRI ER 105(32.0) 31(39.2) 28(36.4)

GRS AR 101(30.8) 32(40.7) 20(26.0) 0.098 0.406
FARAEDY

2006—20144F 4(1.2) 0(0.0) 4(5.2)

0.324 0.024

2015—20224F 324(98.8) 79(100.0) 73(94.8)

VE: 1) IEH BMIZH vs. {It BMIZH ;2) IE % BMIZH vs. = BMIZH
Note: 1) Normal BMI group vs. low BMI group; 2) Normal BMI group vs. high BMI group

22 AEBMIAREVIBRAREHEERERLE
IEH BMIZ Ik BMIZH fili& BMI 240 AR J5 ™ 8 Jf
RAE KA R4 50 M 14.3% (47/328) |
26.0% (20/77), FIFARLER L5354 7341 (22.3%) |
304 (38.0%) FN15HB (19.5%). —KFAR451H
44 (12%) . 7% (89%) #3H (39%). K
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Table 2 Comparison of postoperative complications in patients with different BMI values undergoing hepatectomy for

hepatolithiasis
IFRAE TEH BMI41(n=328) fEBMI41(n=79) TR BMI41(n=77) PV P
SIFRAREn(%)] 163(49.7) 45(57.0) 44(57.1) 0.246 0.239
FEE I KA (%))] 47(14.3) 15(19.0) 20(26.0) 0.301 0.013
fEREmFE][d, M(IQR)] 19(14~24) 19(14~25) 21(16~25) 0.882 0.087
TR ] [min, M(IQR)] 318(248~401) 319(243~411) 336(234~461) 0.808 0.112
FEl AR 1M1 (% )] 73(22.3) 30(38.0) 15(19.5) 0.004 0.595
A Il [mL, M(IQR)] 300(200~400) 300(200~400) 300(200~400) 0.794 0.246
ARJE A (%) ] 74(22.6) 27(34.2) 29(37.7) 0.032 0.006
JFIRE [ (%)] 2(0.6) 3(3.8) 3(3.9) 0.021 0.019
JET [ (%)) 22(6.7) 8(10.1) 12(15.6) 0.296 0.011
ZIKFAR(%)] 4(1.2) 7(8.9) 3(3.9) 0.000 0.105

1) IEH BMI4 vs. IR BMI 4] ;2) 1E % BMI 4 vs. 5 BMI 4]
Note: 1) Normal BMI group vs. low BMI group; 2) Normal BMI group vs. high BMI group

23 HREEEAFHVBRAEHEAENRBKREER (¥ P<0.10) (£3), ZHRHESNERER: &
VAl BMI. R Hif TBIL>54 wmol/L I A i ifil £ =800 mL
B E T R WoR . m BMLL AR R TBIL, J2 5 WA EAE 45 0 998 I D0 B R S O B RE & A= Y Bl

A IF AR Wy A AR FAR s i 2 5 i JHEIE A 4 SEfER R (B P<0.05) (£4).

I R D) B R 5 ™ I kR R AR A G R
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Table 3 Univariate analysis of severe complications in patients with hepatolithiasis undergoing liver resection

A B SE Wald RR(95% CI) P

AR (<60 2 vs. 260 %) 0.357 0.252 1.995 1.428(0.871~2.343) 0.158
PR B e vs. £ ) -0.220 0.248 0.788 0.802(0.493~1.305) 0.375
BMI(kg/m?)

{Ik BMI vs. 1E 3 BMI 0.337 0.327 1.062 1.401(0.738~2.661) 0.303

125 BMI vs. 1E  BMI 0.741 0.304 5.942 2.098(1.156~3.806) 0.015
ASA PG (ST vs. <TTZR) 0.304 0.328 0.859 1.356(0.712~2.581) 0.354
ARFT ALT(>40 TU/L vs. <40 IU/L) -0.175 0.245 0.513 0.839(0.520~1.356) 0.474
KA AST (240 1U/L vs. <40 1U/L) 0.064 0.247 0.067 1.066(0.657~1.729) 0.796
ARTT ALB(<35g/L vs. 235 g/L.) 0.088 0.312 0.080 1.092(0.593~2.014) 0.777
AT TBIL(>54 pmol/L vs. <54 pmol/L) 1.032 0311 10.994 2.807(1.525~5.167) 0.001
CA19-9(>37 U/Lvs. <37 U/L) 0.241 0.291 0.689 1.273(0.720~2.251) 0.407
WERI O vs. 75) -0.121 0.558 0.047 0.886(0.297~2.642) 0.828
A AL O s, 75) -0.504 0.491 1.050 0.604(0.231~1.583) 0.305
S50

7t vs. A/ -0.125 0.401 0.097 0.883(0.403~1.935) 0.755

75 vs. R 0.163 0.159 1.043 1.177(0.861~1.608) 0.307

A ws. UM 0.450 0.325 1.919 1.569(0.830~2.967) 0.166
AL (R vs. 75) 0.003 0.388 0.000 1.003(0.469~2.145) 0.994
JHOIERAE ] (CRIEFE vs. /N -0.119 0.260 0.209 0.888(0.534~1.477) 0.648
GBI G AR O vs. 1) 0.341 0.203 2.828 1.406(0.945~2.093) 0.093
FARAAY (20062014 4F vs. 2015—20224F) -0.501 0.826 0.368 0.606(0.120~3.057) 0.544
A L (800 mL vs. <800 mI) 0.978 0.324 9.133 2.659(1.410~5.014) 0.003
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Table 4 Multivariate analysis of severe complications in patients with hepatolithiasis undergoing liver resection

A i B SE Wald RR(95% CI) P
BMI(kg/m?)
Ik BMI vs. 1E3 BMI 0.310 0.338 0.844 1.364(0.703~2.644) 0.358
1 BMI vs. 1F % BMI 0.816 0.312 6.841 2.262(1.227~4.170) 0.009
AR TBIL(>54 wmol/L vs. <54 wmol/L) 0.985 0.320 9.476 2.677(1.430~5.012) 0.002
A i (2800 mL vs. <800 mlL) 0.974 0.334 8.482 2.648(1.375~5.100) 0.004
3 3t @ ML B F W, % A AR B R A KR e s, S

JF IR 25 4 e 2 R i WL, AR L P
M RV AR R VI AT R X o 2 W
LA 7 [ O & RE A & i R R T e AR
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H o B R M E . BEAERF ST B, BMI X
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Jg 07 VE L R TR I L BT 5 25 A AR B0 il T
AE S 0 09 OB B S (A, BMI AR 35 i D 40 4
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TR AL AT RE AR RER, ZHAL.
2 ff1 5 M E AT AR S, T BE S B R 4 i A
o i i KUBS s Bk A, BMI AR E BT IR T R
&, B RAENR WAL, DT Sk Al B AR K Y Ry
FRE, HmBMIEER S BT, WO RS RET
M, LR S HOE BMI R R YD RO KRR
) | R

A FE R, A BMI 4 AY - R 399 4 i A — ik
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