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Abstract: Objective To investigate the prevalence of muscle changes (including sarcopenia and myosteatosis) and related
influencing factors in patients with porto-sinusoidal vascular disorder (PSVD) , and to provide a theoretical basis for the early
identification, prevention, and intervention of muscle changes in PSVD patients. Methods A total of 132 PSVD patients who
were diagnosed in Nanjing Second Hospital from July 2017 to July 2024 were enrolled as case group, and the hospital staff who
underwent physical examination in 2025 were enrolled as healthy control group. Propensity score matching was performed based on
age and sex at a ratio of 1: 1. According to muscle status assessed by abdominal CT, the subjects were divided into non-muscle
change group, mild muscle change group (myosteatosis alone) , and severe muscle change group (sarcopenia alone or sarcopenia
comorbid with myosteatosis) , with the type and severity of muscle change as the exposure factors. General information, laboratory
tests, L3-level CT images, and liver biopsy data were collected for the patients in the case group, and general information and CT
images were collected for the individuals in the healthy control group. Sarcopenia was diagnosed by measuring skeletal muscle index
at the L3 level (<44.77 cm?/m’ for men and <32.50 cm®/m? for women) , and myosteatosis was defined by mean muscle attenuation
combined with BMI (BMI <24.9 kg/m* with attenuation <41 HU or BMI >25 kg/m* with attenuation <33 HU). Demographic,
laboratory, and clinical parameters were compared between the case group and the healthy control group. The independent-samples
t test was used for comparison of normally distributed continuous data between groups, and the Mann-Whitney U test was used for
comparison of non-normally distributed continuous data between groups; the chi-square test or the Fisher’s exact test was used for
comparison of categorical data between groups. The univariate and multivariate Logistic regression analyses were used to identify
the factors associated with sarcopenia in PSVD. Results Among the 132 patients with PSVD, there were 83 patients with portal
hypertension (PH) and 49 patients without PH, and there were significant differences between these two groups in age, albumin,
albumin/globulin ratio, leukocyte count, neutrophil count, red blood cell count, platelet count, direct bilirubin, indirect
bilirubin, hemoglobin, blood calcium, cholinesterase, total bile acid, triglyceride, total cholesterol, prothrombin time,
international normalized ratio, activated partial thromboplastin time, decompensation, gastroesophageal or ectopic varices,
bleeding and ascites (all P<0.05). The analyses after matching showed that compared with the healthy control group, the case
group had significantly higher prevalence rates of abnormal muscle structure (43.18% vs 18.94%, P<0.001), mild muscle changes
(22.73% vs 7.58%, P<0.001), and severe muscle changes (20.45% vs 11.36%, P<0.001). Further comparison showed that there
was no significant difference in the proportion of patients with muscle changes between the PSVD patients with PH and those
without PH (42.17% vs 44.90%, P=0.760). The binary Logistic regression analysis with the presence or absence of muscle
changes as the dependent variable showed that age (odds ratio [OR]=1.05, 95% confidence interval [CI]: 1.02—1.09, P<0.05),
subcutaneous fat index (OR=1.03, 95%CI: 1.01—1.06, P<0.05), hemoglobin (OR=0.97, 95%CI: 0.95—0.99, P<0.05), and
thrombin time (OR=1.26, 95%CI: 1.06 — 1.49, P<0.05) were independent influencing factors for muscle changes in PSVD
patients. The multivariate ordinal Logistic regression analysis with the severity of muscle changes as the dependent variable showed
that age (OR=1.04, 95%CI: 1.01 — 1.07, P<0.05) and thrombin time (OR=1.17, 95%CI: 1.01 — 1.36, P<0.05) were
independent risk factors for the grading of muscle changes. Conclusion Muscle changes are common in PSVD patients, and these
changes may be caused by PSVD itself rather than PH. Age, fat distribution, thrombin time, and hemoglobin are important

influencing factors for muscle changes.
Key words: Porto-Sinusoidal Vascular Disorder; Sarcopenia; Risk Factors
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Table 1 Results of baseline characteristics analysis of patients enrolled in the study

Tabr it (n=132) PH# (n=83) JCPHZH (n=49) GiHE  PMA

IR (%) 44.34+13.17 46.20+13.62 41.18+11.83 =215  0.034
H#1(%) ] 80(60.61) 52(62.65) 28(57.14) X=039 0532
BMI(kg/m?) 22.37+2.88 2237 +3.02 2237 +2.67 =0.00  0.996
MM (g/L) 41.54+5.50 40.05+5.91 44.07 +3.57 =-4.87 <0.001
FERLE 1.67+0.34 1.58+0.35 1.81+0.26 =-3.85 <0.001
FI A4 x 10°7/L) 4.54(3.08 ~ 5.48) 3.67(2.62~5.11) 5.13(4.28 ~ 6.24) 7=-3.88 <0.001
FrEE R AT x 10°771) 2.48(1.63 ~ 3.46) 2.14(1.39 ~ 3.23) 3.02(2.00 ~ 3.55) Z=-2.61 0.009
LI < 107/L) 4.42(3.85~4.75) 4.25(3.56 ~ 4.60) 4.58(4.09 ~ 5.05) Z=-3.58 <0.001
/MR < 10°7L) 146.50(79.00 ~ 194.50)  87.00(59.00 ~ 144.50)  187.00(168.00 ~214.00) Z=-6.32 <0.001
HINMLI R (umol/L) 5.20(3.68 ~ 7.12) 5.50(4.50 ~ 8.95) 4.40(3.00 ~ 5.80) 7=-336 <0.001
(Bl AHLT 2 (pmol/L) 8.80(6.07 ~ 13.10) 9.50(6.65 ~ 13.85) 7.50(5.80 ~ 10.40) 7=-222 0.027
M8 H (g/L) 128.50(113.75 ~ 144.25)  126.00(109.50 ~ 142.00)  136.00(124.00 ~ 151.00) Z=-2.42 0.016
1145 (mmol/L) 2.22(2.12~231) 2.20(2.10 ~2.29) 2.30(2.17 ~2.37) Z=-3.18 0.001

IML£4 (mmol/L) 141.00(139.70 ~ 142.00)  141.00(139.85 ~ 142.00)  140.80(139.70 ~ 142.10) Z=-0.49  0.627
R RRAHE R4 (U/L) 29.10(17.60 ~ 51.52) 28.10(16.00 ~ 50.85) 34.10(21.00 ~ 53.60)  Z=-120 0.229
REHRATEE R/ (U/L) 27.45(19.33 ~ 40.23) 28.50(20.10 ~ 44.55) 26.20(18.50 ~34.10)  Z=-142 0.157
JE BT (U/L) 6781.00 6117.00 7 925.00 7=-496 <0.001

(5130.00 ~ 8 183.75) (4417.50 ~ 7 347.50) (6965.00 ~ 9 050.00)

- AR (U/L) 45.50(20.00 ~ 86.83) 40.70(20.10 ~ 65.15) 55.10(20.00 ~ 105.00)  Z=-1.27 0.205
iR ERE R (U/L) 82.20(66.73 ~ 120.00)  84.00(66.55 ~ 120.00)  81.40(68.00 ~ 121.00)  Z=-0.02 0.983
SRR (pumol/L) 9.25(4.45 ~ 21.57) 12.30(5.95 ~ 28.20) 5.60(3.30 ~ 9.80) Z=-3.50 <0.001
WLEF (wmol/L.) 64.00(55.00 ~ 75.80) 64.00(55.50 ~ 74.90) 65.00(55.00 ~75.80)  Z=-0.08 0.940
H il =75 (mmol/L) 1.10(0.73 ~ 1.27) 0.93(0.65 ~ 1.20) 1.20(0.90 ~ 1.43) Z=-3.00 0.003
SMIBE P (mmol/L) 4.12+0.85 3.88+0.83 4.52+0.74 1=-4.41 <0.001
TR 1t DS 1) () 11.82(10.88 ~ 13.00) 12.50(11.35 ~ 13.75) 11.10(10.50 ~ 11.80)  Z=-5.42 <0.001
El Prbr Ak H A 1.06(0.97 ~ 1.16) 1.10(1.04 ~ 1.20) 0.97(0.94 ~ 1.04) 7=-6.27 <0.001
T AR 2 B 1 3 ST 1) () 28.75(26.05 ~ 31.00) 29.60(26.65 ~ 32.30) 27.10(25.50 ~29.60)  Z=-331 <0.001
2R A R (/L) 2.20(1.88 ~ 2.80) 2.13(1.83 ~2.82) 2.34(2.01 ~2.77) Z=-1.08 0.281

I AR 8] () 17.40(15.90 ~ 18.30) 17.20(15.65 ~ 18.20) 17.60(16.40 ~ 18.30)  Z=-0.71 0477
JAREEL 1 (%) ] 23(17.42) 23(27.71) 0(0.00) Y=16.44 <0.001
HEESRAF Kk F1(%) ] 56(42.42) 55(66.27) 1(2.04) X'=52.03 <0.001
H L[4 (%) ] 10(7.58) 10(12.05) 0(0.00) Y=478 0.029
WK B1(%) ] 23(17.42) 21(25.30) 2(4.08) X=9.64 0.002

H: BMIL ARTEFR G PH, ] #k i
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Table 2 Comparison of the distribution of muscle change types between the healthy control group and the PSVD group

Bl Mt (n=264) faRE Xt IR 2H (n=132) PSVD#(n=132) SiiME  P{H
LA B[4 (%) ] 82(31.06) 25(18.94) 57(43.18) Y=18.11 <0.001
WL AR A [ 1] (% ) | Y=19.05 <0.001

BRpEE 40(15.15) 10(7.58) 30(22.73)

iy 42(15.91) 15(11.36) 27(20.45)
WU LR A5 4] (%) | X=1948 <0001

G I SiE 55 UG D5 28 P 11(4.17) 3(2.27) 8(6.06)

gl L e 31(11.74) 12(9.09) 19(14.39)

B4l LR D5 A8 P 40(15.15) 10(7.58) 30(22.73)
L.3-SMI(cm?*/m?)

% 51.16 +7.48 53.12+7.27 4935+7.24 =322 0.002

= 39.29 +5.45 38.94+5.67 39.68 +5.21 1=-0.71  0.478

T PSVD, [ k- 52 105 P20 5 L3-SMIT, 25 = A /K- s LR 2
#£3 PSVD BE AT RMAK S IEIRAE E EL &
Table 3 Intergroup comparison of muscle changes and body composition indicators in PSVD patients

&b Mt (n=132) PHZ (n=83) JCPH 4 (n=49) i P{E
WAL (%) ] 57(43.18) 35(42.17) 22(44.90) X'=0.09 0.760
WLIA kARSI [ 6] (9% ) ] X=0.15 0.929

L=1E S 30(22.73) 18(21.69) 12(24.49)

iy 27(20.45) 17(20.48) 10(20.41)
L3-SMI(cm*/m?) 45.54 +8.04 45.80 £7.60 45.09 + 8.81 1=0.49 0.627
SFI(cm*/m?) 37.77+17.75 36.15+19.70 40.52+13.57 1=-1.50 0.135
VAI(em?/m?) 25.79 + 18.34 25.82+20.28 25.76 £ 14.67 1=0.02 0.987
SMR(HU) 42.96 +7.98 42.44 +8.59 43.85+6.81 1=-0.98 0.328

TE:PSVD, I THIK- TS A5 P50 s PH, TR UK =5 1 5 L3-SMUL, 35 = IEAE K P B B EG SFL BT BRI G VAL, INIIERR 5 75 40 SMR , B-#

UL BE
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Table 4 Logistic regression analysis of influencing factors related to muscle changes

. LENSEN ZHNE
= B SE  z{§i Pl OR(95%CI) Bl SE  Z{i PiH OR(95%CI)
A IR e
AR (%) 0.05 0.02 349 <0.001 1.06(1.02~1.09) 005 002 3.18 0.001 1.05(1.02~1.09)
SFI(e¢m*/m?) 0.03 001 252 0012 1.03(1.01~1.05) 0.03 001 249 0.015 1.03(1.01~1.06)
A (x10/L) -030 023 -1.30 0.194 0.74(047~1.16) 0.63 0.42 151 0.130 1.89(0.83 ~4.29)
M 218 (g/L) -0.02 0.01 -2.06 0.040 0.98(0.97~0.99) -0.03 0.01 -220 0.028 0.97(0.95~0.99)
P I AR TE] () 0.14 007 1.85 0.064 1.15(0.99~1.33) 023 009 270 0.007 1.26(1.06~1.49)
WLIA A 25 7
AR (%) 0.04 001 3.01 0003 104(1.01~1.07) 004 001 252 0.012 1.04(1.01~1.07)
218 A (g/L) -0.01 0.01 -151 0.131 0.99(0.98~1.00) -0.01 0.01 -1.21 0.227 0.99(0.98~1.01)
FEk L -0.83 053 -1.57 0.118 044(0.16~1.23) -032 0.56 -0.58 0.562 0.72(0.24 ~2.16)
RE LIRS 1] () 0.14 0.07 191 0.057 1.15(1.00~1.32) 0.16 008 213 0.033 1.17(1.01 ~1.36)

1 :SFL R IR W88 SE Rt s OR, LR LY 5 95%C1,95% A7 X IH] .
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PN IR S O 7RG A B N2 e N S PN Y e SN =
S RBER R T — TR ) 2 0 S S e AR I
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571 (43.18%) , Fo & IF NI i 28 M 5 LA 1 SR 3 8
151, Bl L 105 74 1 58 3 30 491, PRl L/ SR 19 491
AT 5 A X HEZH LD R 2R R 11.36% , ARHR 12 Wb
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TR R O R BRSOl 20 S ekl 45 51
WIRMAHZ MR IR TEGe 525 57 SR LR A
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B AR AT O PR R (4 ST e B PR 28 5 AR IA G K 505
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e SRR R
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