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[Abstract] Objective: To evaluate risk factors for the occurrence of cement leakages after percutaneous kyphoplasty for osteoporotic
vertebral fractures. Methods: A total of 252 vertebrae with percutaneous kyphoplasty were investigated. The following 17 parameters
were evaluated: patient age, sex, and so on. The influence of possible risk factors affecting cement leakage was assessed using
univariate analysis, and the parameters with statistical significance were incorporated into the multivariate logistic regression model,
and the prediction model was established. The AUC value of ROC was used to evaluate the value of diagnostic tests. Results: The
presence of intravertebral cleft, cortical disruption, large volume of cement and low bone mineral density were selected with statistical
significance by univariate analysis for cement leakage in general. Multivariate logistic regression showed that the presence of cortical
disruption (P=0.001) , large volume of cement (P=0.047) and low bone mineral density (P=0.002) were independent predictors for
cement leakage. The combined prediction model of cement leakage was established. The AUC value was 0.751, the sensitivity was
61.0% , and the specificity was 82.5%. Conclusion: The presence of cortical disruption, large volume of cement and low bone mineral
density of treated level are three independent risk factors for cement leakage after percutaneous kyphoplasty for osteoporotic vertebral
fractures , and the combined prediction model has excellent prediction efficiency.
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Figure 2 Postoperative intradisc leakage subsequent to vertebral fracture with cortical disruption
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Figure 3 Postoperative paravertebral leakage subsequent to vertebral fracture with intravertebral cleft
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Table 1 Univariate analysis of cement leakage in general

e H B (n=195) B (n=57) C/ZAE P1E
(S 7 £5) 68.45 +10.19 70.30 + 10.43 -1.200 0.231
P n(%) ] 0.044° 0.834
5 61(31.3) 17(29.8)
u 134(68.7) 40(70.2)
IREFRE (kg/m?, % + 5) 23.25 +3.57 23.45+3.15 -0.395 0.693
BEE(TH,x+s)" -3.22+131 -237+1.84 -3.293 0.002
BB [n(%) ] 1.475 0.478
fikg B (J 6~k 10) 15(7.7) 7(12.3)
ENEE B (g 11~ 2) 141(72.3) 41(71.9)
MBS (3~ S) 39(20.0) 9(15.8)
B, x +s) 53.49 + 162.69 29.37 + 58.83 1.097 0.274
FARAM (%) ] 0.242° 0.623
Pl 166(85.1) 50(87.7)
AN 29(14.9) 7(12.3)
BRI (mL, x + 5) 571 +1.78 4.93 +1.38 3.048 0.003
BYHEAEL (D3 £ 5) 1.56 +0.90 1.54 £0.78 0.154 0.878
FARMEAEL (A 3 £5) 1.46 £ 0.74 1.51 £0.76 -0.467 0.641
MR NZIBRAAE [0 (%) ] 5.875" 0.015
H 104(53.3) 20(35.1)
JC 91(46.7) 37(64.9)
S ritdit (n(%) ] 23.702° <0.001
H 94(48.2) 7(12.3)
" 101(51.2) 50(87.7)
VPR [n(%) ] 0.041° 0.840
H 32(16.4) 10(17.5)
T 163(83.6) 47(82.5)
B[ n(%) ] 0.718 0.698
] 27(13.8) 10(17.5)
AL [ 7 154(79.0) 42(73.7)
JE 47 14(7.2) 5(8.8)
FEERREE (%) ] -0.694° 0.487
ezl s 33(16.9) 13(22.8)
B 32(16.4) 10(17.5)
i 81(41.5) 20(35.1)
GiNcs 47(24.1) 12(21.1)
o 2(1.0) 2(3.5)
MR ESE (% ,% £ 5) 68.23 + 13.52 68.34 + 16.47 -0.050 0.960
Cobbf(°,x +5)" 13.81 £5.61 15.33 +7.39 -1.434 0.156

a A, b HTT2ZEATE R, R Satterthwaite ST IESEAT ¢ K50 5 0 S ZAH, SFRBORER IR ARG R .



£ 1494 - i

N NI S

A1 B 103
2021410 H

®2 AREZREBKREEREEEZE Logistic @354

Table 2 Multivariate logistic regression analysis for occurrence of specific types of cement leakage

AL B S.E Wald P1E OR(95%CI)

SRE T

TR -0.332 0.110 9.183 0.002 0.717(0.579~0.889)

K HE 0.211 0.106 3.928 0.047 1.235(1.002~1.521)

Apiv Sifl 1.578 0.458 11.867 0.001 4.843(1.974~11.883)
ZHE LG R 7Y

FARAR -1.035 0.392 6.953 0.008 0.355(0.165~0.767)

LR -1.489 0.626 5.661 0.017 0.225(0.066~0.769)
ZEMERTT B ks

B -0.752 0.272 7.634 0.006 0.472(0.277~0.804)

Cobb -0.073 0.027 7.095 0.008 0.929(0.881~0.981)
o Bz J

BKJe 0.404 0.123 10.821 0.001 1.498(1.178~1.906)

HEMR 2L BRAE 1.377 0.377 13.307 <0.001 3.962(1.891~8.302)

B b 3.080 0.391 62.033 <0.001 21.754(10.109~46.815)

VFRLLGEETT 1.368 0.527 6.751 0.009 3.928(1.399~11.026)

R3 FEEETN SR E KIS RIS H R

Table 3 Diagnostic efficiency of different prediction models for cement leakage in general

AR AUC HERBE RS EE REE I 95%CI
B 0.631 0.762 0.368 0.877 0.703 0.543~0.720
Bk 0.637 0.599 0.877 0.585 0.771 0.562~0.711
B g 0.680 0.571 0.877 0.482 0.800 0.624~0.735
A A5 0.751 0.659 0.825 0.610 0.775 0.682~0.819
1.0 2 A SUETF ARG ZAIE, 78 PKP A 1 2818 14 51 9F
o B FFARNEE 24 K 0 M (A5 7 14 o B 1 O
7@’%’%}5 SR, A5 D0 B S5 B e K i K U AT AR AT LA o M
i 06 BHLL IR FLEE AMER
% ol AR FE S AR TR MR 5775 M sy 24
' B Uk R 5 TG 25715 Dl 28 B Jo 288 s 11%) B o e 62 A1
0.2 K, ATF L 5.5 Nieuwenhuijse 55 45 —2, HEE
P ZLBRAEF I R Sl IR A BRI (5 5, J2 SR e
0 02 04 tuol.ﬁ 08 1.0 By kA5 40 SSORF R I 9 A 17 P M A Ry 38 e a2 I
@4§H%mmmégg%ﬁﬁw#5%*ﬁ%ﬁm e, ERFAREN—HRIA EENBRES

ROCHE
Figure 4 ROC curve of multivariate logistic regression

for cement leakage
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