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ABSTRACT Objective: To investigate the predictive value of preoperative serum transforming growth factor-g1 (TGF-B1), high
mobility group protein B1 (HMGB1) and NOD-like receptor thermal protein domain associated protein 3 (NLRP3) on the prognosis of
patients with spinal fracture combine with spinal cord injury (SCI). Methods: 134 patients with spinal fracture combine with SCI who
underwent surgical treatment in Guizhou Orthopaedic Hospital from May 2021 to June 2022 were selected, patients were divided into
good prognosis group (83 cases) and poor prognosis group (51 cases) according to the 12 months prognosis after surgery. The
preoperative serum levels of TGF-g1, HMGB1 and NLRP3 were detected by enzyme-linked immunosorbent assay. Multifactorial logistic
regression was used to analyze the factors of poor prognosis in patients with spinal fracture combine with SCI, and the predictive value of
preoperative serum TGF-31, HMGBI1, and NLRP3 levels in patients with spinal fracture combine with SCI was analyzed by receiver
operating characteristics (ROC) curves. Results: The incidence of poor prognosis in 134 patients with spinal fracture combine with SCI
was 38.06% (51/134) at 12 months after surgery. Compared with good prognosis group, HMGB1 and NLRP3 were higher and TGF-g1
was lower in poor prognosis group (P<0.05). Multivariate logistic regression analysis showed that diabetes, injury to treatment time2 8 h,
spinal canal encroachment rate2 50%, elevated HMGBI1 and elevated NLRP3 were independent risk factors for poor prognosis in
patients with spinal fracture combine with SCI, increased ASIA grade and elevated TGF-B1 were independent protective factors (<0.05).
The area under the curve (AUC) of preoperative serum TGF-g1, HMGBI, and NLRP3 combined to predict poor prognosis in patients
with spinal fracture combine with SCI was 0.924, which was greater than that predicted by each of the indicators alone (P<0.05).
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Conclusion: The decrease of preoperative serum TGF-B1 level and the increase of HMGBI1 and NLRP3 levels are closely relate to the

poor prognosis of patients with spinal fracture combine with SCI, the combination of preoperative serum TGF-g1, HMGB1 and NLRP3

levels has a high predictive value for the poor prognosis of patients with spinal fracture combine with SCIL.
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Table 1 Comparison of serum TGF-B1, HMGB1 and NLRP3 levels in patients with different prognosis

Groups n TGF-B1(ng/mL, x+s ) HMGBI1[ng/mL, M(Pss, P:s)] NLRP3(pg/mL, x+s)
Poor prognosis group 51 40.43+11.56 28.47(23.24, 34.14) 156.42+46.00
Good prognosis group 83 53.33+10.93 19.48(16.77, 23.31) 110.26+29.53
/U -6.490 -5.829 6.402
P <<0.001 <<0.001 <<0.001
R2HBRFARIARRSH
Table 2 Univariate analysis of poor prognosis
Projects Poor prognosis group(n=>51) Good prognosis group(n =_83) Xt P
Gender[n(%)]
Male 27(52.94) 47(56.63) 0.174 0.677
Female 24(47.06) 36(43.37)
Age(yeras, x+s) 43.63+9.54 43.11+9.69 0.303 0.762
Smoke [n(%)] 21(41.18) 33(39.76) 0.026 0.871
Drink [n(%)] 8(15.69) 11(13.25) 0.154 0.695

Basic disease

Hypertension 10(19.61) 13(15.66) 0.346 0.556
Diabetes 10(19.61) 5(6.02) 5.863 0.015
Hyperlipidemia 5(9.80) 3(3.61) 1.194 0.274

Fracture cause [n(%)]

Traffic accident 26(50.98) 30(36.14) 4282 0.233
Falling 8(15.69) 15(18.07)
Bruise 15(29.41) 28(33.73)
Others 2(3.92) 10(12.05)

Fracture segment [n(%)]

Cervical vertebrae 8(15.69) 12(14.46) 0.062 0.996
Thoracic vertebra 15(29.41) 25(30.12)
Lumbar vertebra 24(47.06) 40(48.19)
Sacral vertebra 4(7.84) 6(7.23)
Spinal cord injury segment
[n(%)]
Ciy 2(3.92) 2(2.41) 0.274 0.991
Cs 6(11.76) 10(12.05)
T 15(29.41) 25(30.12)
L 24(47.06) 40(48.19)
Sis 4(7.84) 6(7.23)

AO classification[n(%)]

A type 26(50.98) 50(60.24) 2.820 0.244
B type 15(29.41) 25(30.12)
C type 10(19.61) 8(9.64)

ASIA grade [n(%)]
A grade 16(31.37) 5(6.02) -6.178 <0.001
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Table 2 Univariate analysis of poor prognosis

Projects Poor prognosis group(n=>51) Good prognosis group(n=_83) X/t P
B grade 16(31.37) 7(8.43)
C grade 9(17.65) 12(14.46)
D grade 10(19.61) 59(71.08)
Surgical approach [n(%)]
Anterior approach 18(35.29) 33(39.76) 0.330 0.848
Posterior approach 22(43.14) 32(38.55)
Combined anterior and
posterior approach 1eLs7) 1821.69)
Injury to treatment time(h)
2 8h 25(49.02) 22(26.51) 7.031 0.008
<8h 26(50.98) 61(73.49)
Soft tissue injury[n(%)]
Yes 27(52.94) 35(42.17) 1.475 0.225
No 24(47.06) 48(57.83)
Spinal canal encroachment
rate [n(%)]
= 50% 24(47.06) 18(21.69) 9.450 0.002
<50% 27(52.94) 65(78.31)

AR, SRR, ZAEIGITIEIZ 8h WERR AR L
2 50% HMGBI J 5 JNLRP3 Jt i H AL & 45 I SCI iR

SN R SL GBS K 2R, ASTA 738  TGF-B1 T
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Table 3 Multivariate analysis of the poor prognosis
Variable B SE Wald P OR 95%CI
Diabetes 1.262 0.583 4.679 0.031 3.531 1.471~7.701
Increased ASIA grade -1.160 0.320 13.154 <<0.001 0.313 0.167~0.587
Injury to treatment time2 8 h 1.077 0.468 5.302 0.021 2.936 1.174~7.344
Spinal canal encroachment ratez 50% 1.813 0.664 7.447 0.006 6.130 1.667~22.547
Elevated TGF-B1 -0.088 0.028 9.922 0.002 0.915 0.866~0.967
Elevated HMGB1 0.203 0.053 14.806 <<0.001 1.225 1.105~1.359
Elevated NLRP3 0.029 0.008 12.025 0.001 1.029 1.013~1.046
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Table 4 Predictive value of preoperative serum TGF-81, HMGB1 and NLRP3 levels for poor prognosis in patients with spinal fracture combine with SCI

Optimal cut-off

Factors AUC 95%CI

Maximum youden

Sensitivity(%) Specificity(%)

value index

TGF-g1 0.787 0.708~0.853 43.97 ng/mL 86.27 63.86 0.501

HMGBI1 0.800 0.723~0.865 22.82 ng/mL 78.43 73.49 0.519

NLRP3 0.796 0.718~0.861 137.27 pg/mL 62.75 86.75 0.495

Combination 0.924 0.865~0.963 90.20 86.75 0.769
1.0

0.8

0.6 |-
£
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Fig.1 ROC curve of preoperative serum TGF-g1, HMGB1 and NLRP3
levels in predicting poor prognosis of patients with spinal fracture combine

with SCI
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