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The correlation analysis of intradiscal cemment leakage and adjacent vertebral fracture after percuta-
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[Abstract] Objectives: To assess the correlation between intradiscal cemment leakage and adjacent vertebral
fracture(AVF) after percutaneous vertebral augmentation(PVA), and further to determine the effects of cemment
leakage location and volume into adjacent discs on AVF. Methods: A total of 151 patients with osteoporotic
vertebral compression fracture (OVCF ), who were treated with PVA and followed up for 1 to 3 years, were
rolled in this study. The followings were collected: gender, age, location of treated vertebral body, bone
cement volume and surgical options. Whether or not intradiscal cemment leakage, leakage location (anterior,

middle, or posterior of the adjacent disc), and relative area ratio of leakaged cemment-adjacent disc were
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evaluated on the post—operative X-ray of thoracic and lumbar spine. The correlations of the above factors and

AVF were assessed.

The risk factors of AVF were analyzed by using binary logistic regression model.

Results: There were 192 vertebrae augmented in 151 cases, and intradiscal cemment leakage were found in

55 vertebrae.

The incidence of AVF was 41.8% in intradiscal cemment leakage group and 20.4% in none

intradiscal cemment leakage group(P=0.002). The relative area ratio of leakaged cemment-adjacent disc was
(24.4+11)% in AVF group and (13.7+9.3)% in none AVF group(P<0.001). The area under the ROC curve of
leakaged cemment—adjacent disc relative area ratio for occurrence of AVF was 0.807, with a cut—off value of

16.1%, and the sensitivity was 87.0% and the specificity was 72.2%. The age of AVF group was 75.8+7.8

years, larger than none AVE group 73.0+8.3 years(P=0.036). The incidence of AVF in bone cement volume <

Sml and =5ml was 20.0% and 35.4% respectively,

and the difference was statistically significant (P=0.017).

The area under the ROC curve of bone cement volume for occurrence of AVF was 0.537 with a cut—off

value of 5.25ml,

and the sensitivity was 58.3% and the specificity was 63.9%.

There was no statistically

significant association of AVF and gender, location of treated vertebral body, surgical approach, location of

cemment leakage(P>0.05). The results of binary logistic regression analysis showed that age and relative area

ratio of leakaged cemment —adjacent disc were independent risk factors of AVF (P<0.05).

Conclusions:

Intradiscal cemment leakage is an important risk factor of AVF, which correlates positively with the cement

leakage volume into adjacent disc. Reducing or avoiding the cement leakage into adjacent disc during PVA

can reduce the risk of AVF.

The relative area ratio of leakaged cemment-adjacent disc can predict AVF

effectively, and can be an useful tool for evaluating the risk of AVF after PVA.

[Key words] Osteoporotic vertebral compression fractures; Percutaneous vertebroplasty; Percutaneous kypho-

plasty; Intradiscal cemment leakage; Adjacent vertebral fracture
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Figure 1 female, 65 years old, 14
osteoporotic vertebral compressive frac-
ture and treated with PVP a The

cent disc was divided into trisection—anterior (A), middle (B), and posterior(C), and determine the location of bone ce-

ment leakaged into adjacent intervertebral disc ¢ Leakaged cemment—adjacent disc relative area ratio=Projected area of

bone cement leakaged into adjacent intervertebral disc(D)/Projected area of adjacent intervertebral disc(E)
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Table 1 The correlation between intradiscal cemment
leakage and adjacent vertebral fractures in 192

augmented vertebras

I8 I A B
Adjacent vertebral
fracture Pift
) P—-value
H Yes 7t No

K VEME ] £55 I
Intradiscal cemment leakage

H Yes 23 32

0.002

J& No 28 109
B L
Leakage location

e i . 0

Anterior of the adjacent disc

HE ] 5 78

Middle of the adjacent disc ? 23 0.176

el 0 ; ;

Posterior of the adjacent disc
7K Y8 —HE 1] AR X T B L (%)

Leakaged cemment—adjacent 24.4+11 13.749.3  <0.001

disc relative area ratio

B2 HH,80 %, T12 B G b PEME R R 4 M U147 PKP IRYY a ARHT MR STIR J¥ 578 T12 MR & R 46 M B 47 b
ARG HEAMEM AL X 26 )75 B oK TR [ I 38 U 22 b oA ) i % F oMkl 3 eod RJS 8 AN E 4 MRILSTIR & T2WI /781 7%

PVP AT ALK (L1) KA bk e 4 v 8 4

Figure 2 A female, 80 years old, T12 osteoporotic vertebral compressive fracture and treated with PKP a The pre—op-

erative MRI STIR sequence showed the acute osteoporotic vertebral compression fracture of T12 b The postoperative

lumbar spine X-ray showed bone cement leakage into the superior interintervertebral disc and inferior interintervertebral

disc concurrently ¢, d The post—operative MRI showed the acute compressive fracture of the inferior vertebrae (L1)

months after the procedure

8
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Table 2 The effect of clinic—related factors on

adjacent vertebral fracture

I8 T A 1 T
Adjacent vertebral fracture PlE
4 Yes I No P-value
51 Gender
3 Male 8 26 0.298
2 Female 40 77
W (%) Age 75.8+7.8 73.0+8.3 0.036
FARIT K Surgical procedure
pvP 29 90 0.380
PKP 22 51
HIKJEHE A AL Bone cement volume
<5ml 22 88 0.017
=5ml 29 53
FARMEMAEHAL Location of treated vertebral body
T4~T11 15 27 0.170
T12~12 31 88
L3~L5 5 26

T PVP, & BOHEWRIE AR PRP, 28 SOl IR O AR
Note: PVP, percutaneous vertebroplasty; PKP, percutaneous

kyphoplasty

o e

3 a BHKUR-HER BARXS A L ROC Mgk, th 4 T Ay 0.807, & 7K e — e 18] 25 AR X 11 R LL 19 {8y 16.19% 1, H: 1
AVF U R 87.0% , 7857 PE R 72.2% b Bk IR HE AL 1 ROC T4k, th £ T AR 0.537, B K Je 1 A & 5.25ml fE
B AE A I T AVE i BUSE R 58.3% 47 5 1 63.9%

Figure 3 a The ROC curve of leakaged cemment—adjacent disc relative area ratio. The area under the ROC curve for
occurrence of AVF was 0.807 with a cut—off value of 16.1%,

72.2% b The area under the ROC curve of bone cement volume. The area under the ROC curve for occurrence of AVF

and the sensitivity was 87.0% and the specificity was

was 0.537 with a cut-off value of 5.25ml, and the sensitivity was 58.3% and the specificity was 63.9%
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Table 3 Binary logistic regression analysis of risk factors of adjacent vertebral fracture

A [ I Z 0 (B) AHXSFEREE (OR) 95% Cl1 P
Risk factors Regression coefficient Odds ratio Confidence interval P-value
P Gender -0.705 0.494 0.169~1.447 0.198
I Age 0.054 1.055 1.002~1.111 0.041
T ARMEARETAL Location of treated vertebral body
T12-1.2 0.988 2.685 0.984~7.323 0.069
L3-L5 -0.032 0.968 0.298~3.151 0.957
FAIRX -0.027 0.973 0.450~2.103 0.945
Surgical procedure
FACUE A B 0261 1.298 0.954~1.765 0.007
Bone cement volume
HOKIEHER 206 0.601 1.824 0.522~6.367 0.346
Intradiscal cemment leakage
7K - 1] 43 AH G 1 AR L
Leakaged cemment-adjacent disc 10.9 55812.5 143.0~21787058.8 <0.001

relative area ratio
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Vit oT , a5 B o, B oK JeHE ) 82 s 6 PVP R
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KPR = 1ml B}, & AVEF 19 XU =5 18 96%
A B 30 5 R S e AR A 67 X 2R R AR B K
T — M T80 285 FH 0T 1 AR B D) 2 S i /K 8 8 e i
S5 B OR AVE 418 7K e — A R] 355 A0 i 1 A He B
TR, RUE KRB RS PVA K
J& &M AVF [ XU B  , 5 Nieuwenhuijse S5
TR, AL HEK Logistics [543 # 25
IR, B K UG- ] S AR X T A R AVE Yl
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FEOG T AL EL T AVE A E,ROC il 42 F 1 FY
h0.807 , 3 W] 15 7K ¢ —HE 8] 8 AH X T80 AR L X AVF

BAT RAF R TINRRE 5 B 7K e —HE 8] 35 AH X 1 £
PO ECE (B R 16.1% ), LI AVE (1% SO
87.0% , %5 51K 72.2% , 1B A KB HE 8] 2 1 B
KU S, XA [ 45 B4 A BRAE AR K ) i A TR ik
R, Tr B X408 S A A i B ) 02 7 97 4 0 B K TR
WHE RS K AVE, 5 7K e —HiE 18] 25 A0 % i AL L
ST PVA AR5 & A 0 g HEM 37 X 28 7 4R B
) BE MR 2 S B oK e HE R £ B e it 1 S8, B
E S (SR IR Bl R AN EZ 9 N (R ey
FEE K YR HE B] 295 T B, 7K U6 —HE [) 25 4H X 1o
FRH e — 2P AVE KU 19 B4 T B, A ST
SRR, E K UEHEN B8 T 1AL 32 B T
[i) 2 0 S S 05 AVE JCBH A

UEA AR ST 45 R B R PVA 5K REA RS
AVF Mi2%, HKREAR<Sml 4 AVF iy % £ R
4 20.0% % T K Je i A 7 =5ml 4 (35.8%),
5 Jin S B IE 45 R — 20, AGLEAL AT A gE 0
& Chen ZFUWHHFSE ok, BKIREA BT KER
OB 7K PR HE ) 55928 T 263G 0, 00K AVE B X
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RN R = ) R E WA= RS B D) I TTE: )| = i
A 10% 8 K e R AT A 8500k & MR A 4 ) 2
s Mk, 78 i I BEE A 2~4ml B 7K I B AT R 42 B
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