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Influence factors of deep venous thromboembolism after knee arthroplasty and significance of changes of serum nets
and sVCAM-1 levels CHEN Cheng-lin ,HUI Shu-guo ,WANG Zhi-yuan ,and ZHI Li-qiang. Knee Department, Joint Hospi-
tal ,Honghui Hospital Affiliated to the Medical Department of Xi‘an Jiaotong University ,Xi‘an 710054 ,Shaanxi, China

ABSTRACT Objective:To investigate the relationship between the changes of serum neutrophil extracellular traps
(NETs) ,soluble vascular cell adhesion molecule—1 (sVCAM-1) and deep venous thromboembolism after knee arthroplasty.
Methods : From May 2017 to April 2020,30 patients with deep venous thromboembolism after knee arthroplasty were retro-
spectively selected as the observation group,and 60 patients without deep venous thromboembolism after knee arthroplasty in
the same period were randomly selected as the control group. The clinical data,serum levels of nets and sVCAM-1 before and
1,3 and 5 days after operation were compared between the two groups. Logistic regression model was used to analyze the influ-
encing factors of deep venous thromboembolism after knee arthroplasty; Pearson correlation was used to analyze the relation-
ship between serum nets and sVCAM-1 levels ; Draw the receiver operating characteristic curve (ROC) to obtain the area under
the curve (AUC),and analyze the diagnostic value of serum nets and sVCAM-1 levels for deep vein thromboembolism after
knee arthroplasty. Results: There were statistically significant differences between two groups in age,body mass index,and
postoperative knee elevation and flexion ratio (P<0.05). The level of serum NETs and sVCAM-1 on the 1st and 3rd day after
surgery of the observation group were higher than the control group (P<0.05). Logistic regression analysis showed that age , body

mass index, knee flexion position, serum nets and sVCAM-1 levels at 1 and 3 days after operation were all the influencing fac-
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tors of DVT after knee arthroplasty (P<0.05) ; Pearson correlation analysis showed that there was a positive correlation between

the levels of serum NETs and sVCAM-1 in patients with deep venous thromboembolism after knee arthroplasty 1 and 3 days

after operation (P<0.05). The ROC curve of predicting deep venous thromboembolism after knee arthroplasty by serum nets and

sVCAM-1 levels at 1 and 3 days after operation was drawn, the results showed that the AUC of serum nets and sVCAM-1 lev-

els at 1 day after operation was higher than that at 3 days after operation, which had a good predictive effect. Conclusion : The

influencing factors of deep vein thromboembolism after knee arthroplasty are age,body mass index, postoperative knee eleva-

tion and flexion, postoperative serum NETs and sVCAM-1 levels, especially postoperative serum NETs and sVCAM-1 levels.

Changes can be used as potential biomarkers for predicting postoperative deep vein thromboembolism,and clinical attention

should be paid to it.
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Tab.1 Comparison of clinical data between two groups of
patients undergoing knee arthroplasty (case )

WM& X R 20

P Gopy opy X P
P51 5 7 15 0.030 0.862
@ 23 45
AE i <60 % 5 27 7.007 0.008
=60 % 25 33

RREEE  <24kg/m? 7 29 5.208 0.023
=24kg/m> 23 31

TSR el 6 11 0.036  0.849
7 24 49

I FE 5 5 " 12 25 0.023  0.880
7 18 35

N2 H 3 5 0.017 0.896
7 27 55

W K 5 H 2 3 0.027 0.871
5 28 57

BN <2h 10 18 0.104 0.747
=2h 20 42

A g <240 ml 12 26 0.091 0.763
=240 ml 18 34

- 1k a4 Bk ) <lh 11 21 0.024 0.876
=1h 19 39

RIG WL P 5 27 7.007 0.008
e Jh o £z & 25 33

Wi 4 B % 17 NETs sVCAM-1 /K 45 4k 1 He
AR IR 2, WA B E AT ARG S d Iy NETs,
sVCAM-1 /K E 88, 22 S B Ge i 2% & X (P>0.05);
AJG 1d, I7E NETs . sVCAM-1 7K 5 AR b4 B

x3 BXTEHRARE

BIE LRSI L (P<0.05), Mg mEA
5 1.3 d 1ML NETs .sVCAM-1 7K 35 & T % iE 41,
ZERAGITEE L (P<0.05); RJ53d, WA MK
NETs .sVCAM-1 /K- IF R TR, HEARE SI T
K = AR

R2 MAANIBXTEHRAEZEZMLE NETs & sVCAM-1
7K 254 3 Bk (x+s ,nmol /L)
Tab.2 Comparison of serum nets and sVCAM-1 levels
between two groups of patients undergoing knee arthroplasty
(x+s ,nmol/L)

’ » W52 41 o 1A 211 A A
BWEE B comy o, P
NETs A i 1.02+0.08 1.04+0.10  0.953 0.343

NERE 1.68+0.25 1.23+0.18  9.783  <0.001
RiE3d 1.39+0.20 1.16+0.12  6.807 <0.001
AR 5d 1.10+0.14 1.07+0.11 1.111 0.269
sVCAM-1 AR i 5.12+1.71 5.10+1.89 0.049 0.962
ARJg1d  8.27+2.69 6.39+2.02 3.716  <0.001
AR 3d 6.94+2.14 5.84+1.95 2.442 0.017
ARig5d  5.36+2.04 5.17£1.82  0.448 0.655

2.2 RGBT TR KR S FEE 5 e R 2R

DA ST B AR J5 2 75 B0 R IOk 1l A 4 ZE A
F AR R (E =0, J2=1), ¥ 1.2 thifi gk i} P<0.05
MR EAE R B AR &, 3517 Logistic [T 4, 45 1 &
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Tab.3 Influencing factors of deep venous thromboembolism after knee arthroplasty

AT ES Bl S.E. Wald P OR i 95%CI
AR 1.605 0.324 24.535 <0.05 4.977 3.569,6.941
B 7R 5 5 45 5L 1.623 0.316 26.392 <0.05 5.070 3.274,7.852
UNEY SR R -1.531 0.257 35.510 <0.05 0.216 0.125,0.374
AJ5 1 d I3 NETs 7k 1.816 0.318 32.619 <0.05 6.148 4.569,8.274
ARJ5E 3 d il NETs 7K 2.145 0.314 46.648 <0.05 8.539 6.032,12.087
ARJG 1d i3 sVCAM-1 K F- 1.747 0.319 29.994 <0.05 5.738 4.125,7.981
ARJG 3 d L sVCAM-1 K F 2.082 0.320 42316 <0.05 8.017 5.697,11.283

TE A, AR I <60 %=1,
sVCAM-1 /KL BE R L <3 (E=1,

=60 % =2 ki i 15 5 BMI<24 kg/ni=1
=T # (=2

=24 kg/m’=2; A J5 51 6 @ T i 7, 75 =0

=13 R A 1.3 d i NETs,

Note : assignment , age<60 years=1, =60 years=2; body mass index<24 kg/m’=1, =24 kg/m’=2 ; postoperative knee elevation flexion position:no=0, yes=

1. The levels of serum nets and sVCAM-1 on the 1st and 3rd day after operation : bounded by the mean value , < mean value=1, =mean value=2
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Fig.1 The relationship between serum NETs and sVCAM-1 on the first

day after operation
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Fig.2 The relationship between serum NETs and sVCAM—-1 on the 3rd

day after operation
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Fig.3 ROC curve of predicting deep venous thromboembolism after knee
arthroplasty by serum nets and sVCAM-1 levels at 1 and 3 days after op-

eration
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Tab.4 The predictive value of serum NETs and sVCAM-1 levels for deep venous thromboembolism after knee arthroplasty

fatbn AUC 95%CI VAN P1E [ CREE TR 5
ARJ5 1d i NETs 0.871 0.784,0.932 10.020 <0.001 >1.4 76.67% 80.00%
ARJ5 3 d iiLiE NETs 0.831 0.738,0.902 6.404 <0.001 >1.28 73.33% 86.67%
AJG 1d g sVCAM-1 0.784 0.685,0.864 5.616 <0.001 >7.75 nmol/L 66.67% 78.33%
AJG 3 d g sVCAM-1 0.645 0.537,0.743 2.444 <0.001 >6.17 nmol/L 66.18% 65.00%
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