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[Abstract] Objectives: To explore the risk factors of deep venous thrombosis(DVT) in patients with thora-
columbar spinal fracture complicated with acute traumatic spinal cord injury. Methods: 136 patients with
T11-12 fracture complicated with acute traumatic spinal cord injury(SCI) who underwent surgical treatment in
our hospital from July 2018 to September 2020 were selected. The age, sex, body mass index, past medical
history and other general data of the patients were collected. The total cholesterol(TC), triacylglycerol(TG), low
density lipoprotein cholesterol(LDL—-C), high density lipoprotein cholesterol(HDL-C) and other laboratory indi-
cators were detected and collected. The color Doppler ultrasound of the lower limb veins of the patients be-

fore surgery and within 6 months after surgery were collected. The patients were divided into DVT group(n=
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64) and non-DVT group(n=72) according to whether occurred DVT or not. The general data of the two groups
were compared, and the independent influencing factors of DVT in patients with acute traumatic SCI were
determined by univariate analysis and multivariate Logistic regression analysis. The correlation between the in-
fluencing factors was analyzed by Spearman method and Pearson method. The nomograph model was estab-
lished according to the independent influencing factors, and the model was verified. Results: Univariate analy-
sis showed that there were statistical differences between DVT group and non-DVT group in the body mass
index (BMI)(27.03+2.12kg/m* vs 24.03+3.32kg/m?), the proportion of smokers(39.06% vs 20.83%), the patient
proportion of blood transfusions (45.31% vs 27.78%),
23.61%), the patient proportion with bleeding volume>600ml(42.19% and 22.22%), the patient proportion of
ASTIA grade A (4531% vs 18.06%), the patient proportion of limb barotherapy and ankle pump exercise
(18.75% vs 52.78%), patient proportion of ASIA grade D (14.06% vs 33.33%), CRP (20.36+4.37 vs 11.45+
3.76), FIB(6.49x1.31 vs 4.51%1.26), and D-Dimer(1.83+0.39 vs 0.45+0.26)(P<0.05). Multivariate logistic re-
ASIA grade A, FIB>5g/L, D-dimer>1.6mg/L,

barotherapy or ankle pump exercise were independent risk factors for DVT formation in patients with acute

the patient proportion with tumor history (46.89% vs

gression analysis showed that blood transfusion, and no limb
traumatic SCI(P<0.05). Correlation analysis showed that blood transfusion, ASIA grade A, FIB, D-dimer, no
limb barotherapy and ankle pump exercise were significantly positively correlated(P<0.05). The nomogram pre-
diction model was constructed according to independent influencing factors. The area under curve(AUC) of the
model was 0.837(95%CI: 0.791-0.864), which had good discrimination. The evaluation results of the calibra-
tion curve suggested that the model had good accuracy. Conclusions: Blood transfusion, ASIA grade A, FIB>
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5¢/L, D-dimer>1.6mg/L,
DVT formation in patients with acute traumatic SCL

risk factors.

and no limb barotherapy and ankle pump exercise are independent risk factors for

There was a close relationship between the independent
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Table 1 Comparison of general data

DVT4L EDVTA yNifH PH
(n=64) (n=72) Yh P
DVT group Non-DVT group value value

FEI (%) Age 63.24+£3.65 62.16+£3.43  1.778 0.078
%1% Male 31(48.44%) 35(48.61%) 1.671 0.196
AL (kg/m*)BMI 27.03+2.12  24.03£3.32  6.192  <0.001
WA 2 Smoking 25(39.06%) 15(20.83%) 5.423 0.02

G S Drinking 33(51.56%) 37(51.39%) 0 0.984
Jid 95 2 Tumor 30(46.89%) 17(23.61%) 8.108 0.004

e 28(43.75%) 32(44.44%) 0.007 0.935
ypertension
BRI L Diabetes  24(37.50%) 26(36.11%) 0028 0.867

1MLl 57 % Dyslipidemia 19(29.69%) 21(29.17%)  0.004 0.947
Je A L

Coronary heart disease
Wbk K Varicosity 18(28.13%)  13(18.06%)  1.952  0.162
v i,

Blood transfusion
TR ] >2h
Operative time>2h

4 1fil 5 >600ml
Bleeding volume>600ml

Bt fK SR i T R R

R

Pneumatic  compres- 12(18.75%) 38(52.78%) 16.875 <0.001
sion and ankle pump

exercise

21(32.81%) 24(33.33%) 0.004 0.949

29(4531%) 20(27.78%) 4.52 0.034
22(34.38%) 15(20.83%) 3.137 0.077

27(42.19%) 16(22.22%) 6.247 0.012

B I REAR 42
Renal insufficiency

ASIA%Z 9% ASIA classification

16(25.00%) 19(26.39%) 0.034 0.853

A %% Grade A 29(4531%) 13(18.06%) 11.793 0.001
B % Grade B 12(18.75%) 15(20.83%) 0.092 0.761
C %% Grade C 14(21.88%) 20(27.78%)  0.63  0.427
D % Grade D 9(14.06%) 24(33.33%) 6.847 0.009
AJ5 FEZ I 28
Postoperative 32(44.44%) 0.007 0.935
rehabilitation training (43.75%)
A BB ] ()
Postoperative bed 7.24+9.65 7.16+8.43 0.052 0.959
rest time
iz 259 Taking medicine 0.002 0.964
640 71 4 5
Low molecular (28.13%) 20(27.78%)

weight heparin

Xa R 410 i 76

Factor Xa inhibitor 25(39.06%)  28(38.89%)

e K 59

Vitamin K antagonists

12(18.75%) 13(18.06% )

B & DEAK Aspirin 9(14.06%) 11(15.28%)
Lo w5 EU(%)
Left ventricular 17.99+7.65 18.01£7.59  0.015 0.988

ejection fraction
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Table 2 Comparison of testing results
DVT41 (n=64) 4F DVT 41 (n=72) A Pl

DVT group . Non-DVT group
FPG (mmol/L) 5.72£3.67 5606372 0.047 0962
TC (mmol/L) 201021 1.96:025 1254 0212
TG (mmol/L) 1372043 136:051 0123 0902
HDL-C(mmol/L)  3.31+0.69 3294071 0166 0.868
LDL-C(mmol/L) ~ 7.57x1.28 7565130 0.045 0.964
WBC(x107L)  56.94x1339  57.02:1343  0.035 0972
Ser (mmol/L) 6.39+2.07 640209  0.028 0978
BUN(mmol/L)  51.06:627 5098634  0.074 0941
AST(IU/L) 1845:9.53  18.52:936  0.043 0.966
ALT(IU/L) 417¢124  420£119 0144 0.886
PCT(g/L) 13.12¢407 12953396 0247 0.806
1L-6(ng/L) 57.84:635  57.57x524 0272 0786
CRP(mg/L) 20362437 11458376  12780a <0.001
FIB(g/L) 6.49:131 451:126 8978 <0.001
Do IR me/l) - 834030 045026 19189 <0.001
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Table 3 Multivariate Logistic regression analysis of DVT formation

CIEES /g FRif i Wald/c? fif ORfH 95%CI Pfii

Regression coefficients ~ Standard error ~ Wald/c? value Odds ratio P value
A 5T 45 £ (kg/m?) Body mass index 0.119 0.107 1.507 1.126 0.916~1.297 0.053
WA L Smoking 0.292 0.112 6.794 1.339 0.667~1.784 0.154
Ji98 975 52 History of tumor 0.054 0.029 3.53 1.056 0.723~1.373 0.097
#i i Blood transfusion 1.192 0.661 3.251 3.293 2.835~3.486 <0.001
i 1 #>600ml Bleeding volume>600ml 0.257 0.144 3.184 1.293 0.835~1.586 0.124
AR SRR IT S BRAE 45
Limb pneumatic compression and -0.624 0.531 1.381 0.536 0.103~0.732 <0.001
ankle pump exercise
ASIAZT 2% A 9% ASIA grade A 0.95 0.623 2.328 2.587 2.267~2.871 <0.001
CRP(mg/L) 0.4 0.392 1.042 1.492 0.727~1.991 0.106
FIB(g/L) 0.591 0.413 2.045 1.805 1.643~1.956 <0.001
D- 2 (mg/L.) D-Dimer 1.104 0.629 3.082 3.017 2.824~3.234 <0.001
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Figure 1 Correlations between independent risk factors
of DVT formation in patients with acute traumatic SCI

after operation
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Figure 2 Nomograph model for predicting the formation of DVT in patients with acute traumatic SCI after operation
(blood transfusion: 37.23 points; no limb pneumatic compression treatment and ankle pump exercise: 48.23 points; ASIA
grade A: 68.25 points; FIB: 45.16 points; D—dimer: 53.47 points; total score: 254.34 points; corresponding risk value:
0.72) Figure 3 ROC working curve of prediction model (The AUC of ROC curve of the model was 0.837, with good
discrimination) Figure 4 Internal verification and calibration diagram of the model Figure 5 Effectiveness evaluation

of nomograph model (the threshold probability of the clinical decision curve of the prediction model was within the range

of 0.01-0.93, and the net benefit rate>0, indicating a good effectiveness)
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