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Abstract

Objective: To investigate the influencing factors of recurrent vertebral fracture within one year
after vertebroplasty in patients with osteoporotic vertebral fracture, and to establish a predictive
model. Methods: Patients who underwent vertebroplasty for osteoporotic vertebral fracture at
Qilu Hospital of Shandong University between 2020 and 2022 were enrolled in the study and fur-
ther divided into a training cohort and a validation cohort. Factors influencing the recurrent frac-
ture within one year after vertebroplasty were analyzed using univariate analysis and stepwise
logistic regression based on Akaike’s information criterion (AIC), and a risk prediction model was
developed in the form of a column-line graph. We evaluated and validated the performance of the
model by Brier scores, receiver operating characteristic (ROC), calibration curves, decision curve
analysis (DCA), and clinical impact curves (CIC). Results: After exclusion, a total of 780 patients
were enrolled. Nine factors namely, age, gender, smoking history, medication use, brace wear, sun
exposure, 5-cross, TP1NT, and HDL-C, were the influencing factors for recurrent vertebral frac-
tures in osteoporotic vertebral fracture patients within one year of vertebroplasty. The results of
the validation of the predictive model showed that the C-index was 0.851 for the training cohort
and 0.820 for the validation cohort, and the Brier score was 0.090, which proved that the model's
discriminative ability and accuracy were high. The results of clinical decision analysis and clinical
impact curves showed that the predictive model could bring clinical benefits to patients. Conclu-
sion: Smoking, unregulated use of anti-osteoporotic medications, insufficient postoperative sup-
port wearing time, and insufficient average daily sunlight exposure can increase the risk of recur-
rent vertebral fracture within one year after vertebroplasty, and the model can more accurately
predict the risk of recurrent vertebral fracture within one year after vertebroplasty in patients
with osteoporotic vertebral compression fractures.
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(C-index), TFRMIAZAY (1R 40A D0 R FH B 8K - Skt 1 A %z (Hosmer and Lemeshow goodness). K H 321X #
TAF £ (Receiver Operating Characteristic curve, ROC)¥] i & [ #: (Area Under Curve, AUC). Brier 1¥-45
DL KA IE B 28 AT I R vk 25 Bl 28 (Decision Curve Analysis, DCA) I AR 5200 #H 28 (Clinical Impact Curve, CIC)
RIFM PR, R R BRI B . B 0.05 N2 R A Fiih %5 L.
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Table 1. Univariate analysis in influence factors of re-fracture after vertebroplasty

1 EEREAREBREITHNEERS

ZE EPEES: e PRAEIR U (95% CI) P&
S 0.13 0.02 1.14 (1.10~1.18) <0.001

R E R -0.13 0.05 0.88 (0.80~0.97) 0.008

SESB K E -0.00 0.01 1.00 (0.98~1.02) 0.909

C RMNEH 0.00 0.01 1.00 (0.99~1.01) 0.573

5% 10, Tty S5 B ) 0.04 0.10 1.04 (0.86~1.26) 0.668

TE AL 43 S5 LS IS [A] 0.03 0.02 1.03 (0.99~1.08) 0.134
BN EEE -0.04 0.02 0.96 (0.93~0.99) 0.018
BEIE N -0.01 0.01 0.99 (0.97~1.02) 0.670
HEH -0.05 0.03 0.95 (0.90~1.00) 0.071

S i -0.12 0.12 0.89 (0.71~1.12) 0.307

e a5 g A O] 0.60 0.30 1.82 (1.01~3.28) 0.046
fr 5 5 g B o ] -0.31 0.16 0.73 (0.54~1.00) 0.053
Hh =g -0.88 0.29 0.41 (0.23~0.74) 0.003
JRER -0.05 0.07 0.95 (0.83~1.09) 0.454
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WLET 0.00 0.01 1.00 (0.98~1.02) 0.930

5 -2.04 0.88 0.13 (0.02~0.73) 0.021

i -1.33 0.65 0.27 (0.07~0.95) 0.041

FARF IR ER 0.01 0.00 1.01 (1.01~1.02) 0.020

25 BRAEYEAE R D -0.04 0.01 0.96 (0.93~0.99) 0.008
BRI R =) 0.57 0.28 1.77 (1.03~3.07) 0.040

| TR i e i A i -0.02 0.01 0.98 (0.97~0.99) 0.003
el -0.29 0.29 0.75 (0.42~1.33) 0.320

e I 97 58 -0.04 0.25 0.96 (0.58~1.58) 0.876

T Lo I SR -0.77 0.41 0.47 (0.21~1.05) 0.065

P L0995 52 -0.37 0.62 0.69 (0.20~2.34) 0.552

W5 R 5 -0.35 0.40 0.71 (0.33~1.54) 0.384

W J0H sk 1.03 0.33 2.81 (1.49~5.33) 0.002

ek 0.92 0.36 2.52 (1.24~5.14) 0.011

PUE BB Z5YIR T R A UL B -0.43 0.26 0.65 (0.39~1.09) 0.106
RJEMEZL A 3 MALL L -1.20 0.31 0.30 (0.16~0.55) <0.001
PR H H BRI AR T 1 /N -0.31 0.28 0.73 (0.42~1.27) 0.270
o A -1.12 0.61 0.33 (0.10~1.07) 0.064

3.3. Logistic [EYA5#75 TR EYE L

ST AL DU ST R G B R MRS T g R, KRR g A B U TR RN
logistic [FIHZ KR HT, Bedmigh 9 MR (K 2), MERTTINAL, ZAEALT Brier ¥F/4 0.090, /M
0.1, UtPHRIAY RS AERE R R (] 1) I EBTER - S A IR AR A & BEEAT R S, SR OTER
7.6387, HHELZT 8, PAEZT 0.4695 KT 0.05, iR &40 80T .

Table 2. Multivariate analysis in influence factors of re-fracture after vertebroplasty

2. MEEREAEELBEIRNEERS

ZE KR P 95% ClI
R 1.119 <0.0001 1.070~1.169
T E AR 0.948 0.383 0.842~1.068
WINEE G 0.972 0.189 0.932~1.014
e 5 T T O 2.170 0.030 1.080~4.361
Hil =ng 0.567 0.096 0.290~1.107
5 0.342 0.337 0.038~3.060
i 0.837 0.843 0.144~4.854
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M-25 BIEEAE R D 0.969 0.071 0.936~1.003
BT A =) 3.122 0.002 1.496~6.518
S| B J R R vy ZE A MK 0.978 0.001 0.965~0.991
5l 0.217 0.002 0.082~0.572
W& 8 s 5.925 0.012 1.480~23.716
(eird 1.165 0.855 0.227~5.982
PUH RS 2507897 214F 0.186 <0.0001 0.087~0.400
RJEMISCH 34N H 0.139 <0.0001 0.060~0.320
Fo A8 1 H R TR 0.296 0.002 0.136~0.648
o |
~ Dxy 0.702
C (ROC) 0.851
© R2 0.365
T D 0.225
_é’ e V] -0.004
s Q 0.229
O
© © _| Brier 0.090
'8 Intercept 0.000
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g 1 E% 0.035
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Figure 1. Calibration curve of the predictive model
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Figure 2. Receiver operating characteristic curve, decision curve analysis and clinical impact curve for training cohort
((@)~(c)) and validation cohort ((d)~(f))
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A 0~350 43
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Figure 3. Nomogram of predictive model for vertebral re-fracture
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L RSB RAAT B s, DA R . o L FRRE 2 IB), X R o R AR AN AR
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MZENEEE, Xr eSS HWE ik 25 4825 R D3 1A A K.
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