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Risk factors for the collapse of cemented vertebral bodies after the minimally invasive vertebral augmentation proce-
dures YUE Jun,DONG Gang,ZHOU Hui ,and XIANG Dong. Department of Orthopaedics ,Hangzhou Hospital of Traditional
Chinese Medicine , Hangzhou 310007 , Zhejiang,, China

ABSTRACT Objective: To evaluate the incidence rate, the independent factors, and the prevention measures of the collapse
of cemented vertebral bodies after minimally invasive vertebral augmentation procedures including percutaneous vertebroplasty
(PVP) and percutaneous kyphoplasty (PKP). Methods: From January 2012 to June 2013, 154 patients with single segmental
osteoporotic vertebral compression fractures(OVCF )were treated with PVP or PKP. There were 65 males and 89 females , rang-
ing in age from 57 to 90 years old, with a mean of (76.20+9.35) years old. All the patients were followed up,and the duration
ranged from 6 to 30 months, with a mean of (15.43+6.81) months. All the patients were arranged to perform X-ray examina-
tion, and some of the patients were arranged to do MRI examination during the follow-up period. Possible risk factors were stud-
ied including gender,age,surgical approach (PVP or PKP),lumbar spine bone mineral density,treated vertebral level,the
presence of osteonecrosis in the vertebral body , filling pattern of the cement, and the restoration of anterior vertebral height. The
Chi—square test and the multivariate Logistic regression model were used to analyze the risk factors. Results: The collapse of
cemented vertebral bodies were found in 29 patients, and the total incidence rate of following time was 18.83%. A Multivariable
Logistic Regression analysis revealed that the independent risk factors affecting the incidence rate of the collapse included sur-
gical approach (OR=0.171,P=0.010) ,lumbar spine bone mineral density (OR=0.242,P=0.024) , the presence of osteonecrosis
in the vertebral body (OR=12.225,P=0.003) , filling pattern of the cement(OR=10.461,P=0.000) , and anterior vertebral height
restoration (OR=0.316,P=0.019). Conclusion: The incidence rate of the collapse was high and was associated with many risk
factors. Surgical approach ,lumbar spine bone mineral density , the presence of osteonecrosis in the vertebral body, filling pattern
of the cement, and anterior vertebral height restoration were the independent risk factors affecting the incidence rate of the col-
lapse. Careful selection of patients before operation , symmetric cement distribution and fluid aspiration during operation , positive
treatment of osteoporosis after operation would be the potential ways to avoid collapse of cemented vertebral bodies.
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2 MEAR BJE R (percutaneous vertebroplasty,
PVP) FIHER 5 ™ BB R (percutaneous kyphoplasty
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BT R 154 R 3t 29 ) % A ARMESR B, AR
MESR AT &t % 18.83% , Horp & I HER 5 IR FE
IF, AR IR B 0 22 A ik 42.86% , R HER /K Jé 3H
FeRE R A ORI AT, ARHESR G 9 & AR R ik
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PR G ARHMERT B 2 A R R G5 SR L
1, RS A AT Bk 3 A8 2 ] b 25 57
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Tab.1 Single variable analysis on the collapse of cemented
vertebral bodies between groups

EPSES BB BREIE BIFER (%) ¥ EH PIH
PESI 0.010 0.920
5 65 12 18.46
s 89 17 19.10
AE 0.009 0.923
<70 % 40 7 17.50
70~80 % 60 12 20.00
=80 % 54 10 18.52
AR 5.187 0.023
PVP 83 10 12.05
PKP 71 19 26.76
AR T ¥4 4.618 0.032
T {E>-1SD 1m0 0.00
258D <T{<-1SD 51 7 13.73
T<-2.5SD 92 22 2391
ARHETT BT 0.007 0.933
iy B 30 5 16.67
kg Bt 98 20 20.41
B 26 4 15.38
HEMA - IRSE 4.015 0.045
H 14 6 42.86
T 140 23 16.43
BK YR 5.937 0.015
ZIEZIS/N 48 14 29.17
AR 54 10 18.52
PRECIR 52 5 9.62
AHERT S e BEPRAT A 6.625 0.010
<15% 37 4 10.81
15%~25% 68 12 17.65
=25% 39 13 33.33
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RO R TR T e [T Bt R 28 25 W ) B oA
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ARG, R LA SE4EAE R D L2455 Syed 257
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Tab.2 Multivariable Logistic analysis on the collapse of cemented vertebral bodies

FATSES B{H X i PfE OR 1l %l

TRR ERR
FARFR -1.769 6.603 0.010 0.171 0.044 0.657
B AR T 55 -1.419 5.099 0.024 0.242 0.071 0.829
S A I IRAE 2.503 8.900 0.003 12.225 2.360 63.320
BRI TR 2.348 25.555 0.000 10.461 4.133 26.474
AR 0 B S R -1.151 5.488 0.019 0316 0.121 0.829

592 T i e

Bl 1 &, 8,74 %L MRS s R4 B3, 77 PYP R 1a,1b. RAT X £ A4 & MRI B8 L MERE RSB E RGBT le K5 2d X

LR LR AR 1d. RJ5 16 N XZRTR Ly HECREBA  AHERTZ 5 B R
Fig.1 A 74-year-old male patient with OVCF of L,,and surgical approach was PVP  1a,1b. Preoperative X-ray and MRI showed OVCF of L, 1c. X-ray

at 2 days after operation showed anterior vertebral height was restored  1d. X-ray at 16 months after operation showed the collapse of cemented vertebral

body and the decrease of anterior vertebral height
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B2 B, 4,83 %, L HERE s bt R4 4T, 47 PKP R 2a,2b. RET X 45 K MRI /R Ly MR E BBMAMEA E9T  2c. K5 2dX

R Ly MEMR 1 B SACR . BRI HCR 3 2d. RIS 3 AN X R A7 L MEMRIRIA  AHMERT SR e BT R, Bk e Ja) FE B e B
Fig.2 A 83-year-old female patient with OVCF of L;, and surgical approach was PKP  2a,2b. Preoperative X-ray and MRI showed OVCF of L; 2¢. X-

ray at 2 days after operation showed anterior vertebral height was restored and vertebral body was filled with cystic cement 2d. X-ray at 3 months after

operation showed the collapse of cemented vertebral body and the decrease of anterior vertebral height, and the resorption of peri-cement bone
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