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[HE] B B — P & B AR IE R (percutaneous vertebroplasty , PVP) 7K U8 43 4 189 357 J7 %, 3843
AR BRI S A0 B SE R K 2, Fa ik UM AT 2015 4F 5 H ~2018 4F 5 A E KRBT PVP IGITHY 132 il T
T P A AR T 45 4 B T (osteoporotic vertebral compression fracture, OVCF) 35, % 23 i, %z 109 #i , - 77.33+
8.27 & MAEAJG IEMAL X LR FR[E 2T CT BHR 0B KIS P15 B 7K Je FEMER P 1% 2 18] 43 7 77
gy K B RTAL, A A5 0~7 4, B A4y 8~10 4. P4 #H AR ARE 1d RG34 ARJF 64
A BARGE 12 A H 3647 590 8 BT 43 (visual analogue scale, VAS) 5 ic 55 1 41 F8 & AR % M1 AR iy - 2% )3
B I RECBITRAHMETARA W) M 4 0 CT BUZRI & T AR M AR K AR FUR 3B K
e R LRI R LR IG RGBS AR 5 S 8002 S LA e B /K e 43 A VS FE &2 il D 3R, Z2 1 R Logistic
5] U3 43 B B o 2 ST s e P 2 R 8 A7 3K T VB R AiE 1l 28 (receiver operating characteristic curve, ROC) , #f /& &
KPR RIS, &R A HEH 62 6],B HEH 70 4, KU/ AmiEo .2 532 61,3 7 8 1,4 5 6
5745 8 41,6 43 10 %1 ,7 43 28 i, 8 43 32 51,9 43 22 41,10 43 16 il , WA HE RS 1d.3 N .6 N H K 1240 H
B VAS 373 5 AR A LW B8 (P<0.05) . B 4L ARG 3 H VAS 320 /h T A 41(P<0.05) , R 1d.6 1~ H
K12 A H Y VAS PF43 TR [R] 6 W 351k 25 5 (P>0.05) . B B MBI 5 T ARMHIBI R /N T A 4,22 5 A 40t
2T X (P<0.05) ;B 4l H B KT SHFTRE KT A 4R, 2570 %8 L (P<0.05), ZH % Logistic
[T U9 3 M7 495 R SR B K TR SRS RS2 B K U 40 A 9 7 5 i PR 2 (OR=1.413;95%C1:1.202,1.660) . H /K JEIAFE
M ROC M4k T il 4 0.778(95%C1:0.697~0.846 ,P<0.05) , ik F - K Y& )2 43413 (¥l S {E y 28.1% , BL I X
07 B4 R AR S VR 23 U 67.14% 1 75.81% . 258 - PVP REWE A1 2 G2 i OVCF i35 FEdi , 1 7K U 43 A1 3 [l Bl
B YT I [0 2 T U /1N 7K S AR R i K U 43 A 1 T M ST S R R 3R 2 K e A AR A ) 28.19% ) R AT S2
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Evaluation and influencing factor analysis of bone cement distribution after percutaneous vertebroplas-
ty/LIU Changfeng, SONG Wenhui, LIU Changwen, et al//Chinese Journal of Spine and Spinal Cord,
2019, 29(11): 1001-1008

[Abstract] Objectives: To explore a new method for evaluating the distribution of bone cement in percuta-
neous vertebroplasty(PVP), and then to analyze the influencing factors of bone cement distribution. Methods:
From May 2015 to May 2018, a total of 132 patients(23 males and 109 females, mean age 77.33+8.27 years)
with osteoporotic vertebral compression fracture(OVCF) who underwent PVP were recruited in this retrospective
analysis study. The spatial distribution score of bone cement in the vertebral body was calculated according to
postoperative X-ray and CT, and patients were allocated to two groups: group A: 0-7 points and group B: 8-
10 points. The visual analogue scale(VAS) at preoperation, one—day, three—month, six—-month and 12-month
follow—up were compared between the two groups. The age, sex, preoperative bone mineral density, and num-
ber of fracture days (fracture date to surgery date) were recorded. Furthermore, the volume of the vertebral

body, volume of bone cement and filling rate of bone cement were measured by using 3D reconstructed CT
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images. Potential influencing factors were screened after comparing the difference between the clinical and ra-
diologic parameters in the two groups. Multivariate logistic regression analysis was performed to identify the

independent influencing factors of bone cement distribution. Meanwhile, a receiver operating characteristic
curve(ROC) was used to determine the cut—off value of the bone cement filling rate. Results: There were 62
patients in group A and 70 patients in group B. Distribution conditions of bone cement include: 2 points 2
cases, 3 points 8 cases, 4 points 6 cases, 5 points 8 cases, 6 points 10 cases, 7 points 28 cases, 8 points
32 cases, 9 points 22 cases, and 10 points 16 cases. VAS scores at one—day, three—month, six—month and
12-month follow—up improved significantly compared with preoperative ones in both groups(P<0.05). Group B
had a better restoration of VAS scores at three—month follow—up than group A(P<0.05), but no significant dif-
ference was observed at one—day, six-month and 12-month follow—up. In group B, the number of days from
fracture to surgery was significantly smaller than that of group A(P<0.05), while the bone cement volume and
the filling rate were bigger than those in group A(P<0.05). Filling rate was identified as the independent risk
factor influencing the distribution of bone cement by multivariate logistic regression analysis (OR=1.413, 95%
CL: 1.202-1.660). The area under the receiver operating characteristic curve of filling rate was 0.778(95%ClI:

0.697-0.846, P<0.05). The cut—off value of filling rate to reach a wide bone cement distribution was 28.1%,

with a sensitivity of 67.14% and a specificity of 75.81% respectively.

relieve the pain of OVCF,

fracture time.

Conclutions: PVP can effectively

and the bone cement distribution area gradually reduceswith the extension of

Filling rate was identified as the independent risk factor influencing the distribution of bone

cement, and a wide bone cement distribution can be achieved when the filling rate reaches 28.1%.

[Key words] Osteoporotic vertebral compression fracture; Percutaneous vertebroplasty; Bone cement distribu-

tion; Filling rate
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Figure 1 Radiographic socre of bone cement distribution after PVP a Axial evaluation b Sagittal evaluation ¢ Coronal

evaluation
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Lo K PRI CT R, 1% 9% B 8 (226~3071) # 47 4]
803 H) 8 AL T ARHME M5 42 R OBUIN R 58 HE =5 AR A
HEMR , 28200 )RR T S AT = 4 1 A5
MEAARTR B K JE R AR ARG B K Je iy CT M8, ik
P EE (1000~3071) 47 4R 20 1, 28 )2 7)) i
BRI G AT =4k AR K Je R, B
FER KPR BUMEARIRER
1.5 WERR

TEFE ] BESZ R B K P70 A UAH OGN R, A4
SEE AR R AR HTE A BT RE(B T R
EBEFARBW) IR R AR ARG 1d ARJE 3
A ARG 6 A ARG 12 4~ H B A
P43 (visual analogue scale,VAS),
1.6  Geit*#orr

K HI SPSS 22.0(SPSS 24 A, 36 [ ) ¥ AF 47 4t
FRSR AR VR B b o 2 2 TP
BB (A )RR . AL FH AR ARG A
[] B U5 B [B) 6 VAS P43 H 38R U2 35k ¢
R FRAT B R 5B, PR M) AE % 9% 5 i 3
KA AT B 7K YRR BRI 78 4 H R Ik
SLFEA ¢ 55 8% Mann—Whitney U 356, %51
BOR P A5G o RE K8 73 A0 A7 T 52 0 R RH 5C
A8 (P<0.05)4T 2 N % Logistic [71J3 5081, I 44
ZRHE TAEFRERZE (receiver operating charac-
teristic curve, ROC) . #:467K ¥ o {H BRI 0.05,

2 #£R
2.1 EKIRES (8] A4 A B0 PR PR A
AT 132 451 58 5 R 58 T A TS
— 5 B TR R, A 4R 62 B
B 70 B, HAKWE G 2 5 2 41,3 4 8
% ,4 53 6 11,5 4 8 i ,6 4 10 %1 ,7 4> 28 #,8
53 32 11,9 43 22 #4110 43 16 4 4L i E AR5 &
SRR B R R, K5 1d31H 6 1A
A2 A1 VAS W 5 RAT R B R (P<
0.05);BAHEHEARE 3 MNH VAS 4/ A 4
(P<0.05) ; LA AR5 1d AR5 6 NHMARG
12~ H VAS PE4r 4L IH) 22 5 BG83 L (P>
0.05,% 1),
2.2 EIKUES A A5 PR 2R
PIZL TSI AR B LR B TR 2 X
(P>0.05) ;B HEH MBI R BT A A, 2%
S G E T L (P<0.05) s P4 B K R AR 7T

R BABFEWRT AL, 2REGLIEE
X (P<0.05,% 2,K 2.3), ZHE Logistic [F114)
Bras R won, SRR B K I8 23 A0 1 7 52 e [
#(P<0.05,% 3),
2.3 HKEAAE ROC HHZE Bt

KRB ROC #h 4k T 1 BN 0.658 (95%
C1.0.570~0.738, P<0.05) ; L 7c % () ROC £ T
1 LA 0.778(95%CI1:0.697~0.846,P<0.05) , /K
T 32 43 A WG A R 28.1% , I i X6F i 11 i Jek
PEFRE S5 % 43 5 R 67.14% Al 75.81% (3% 4, &
4),

3 it
T AT 5T H BN R AR5 S AR 22 Bk i o

®1 WABEARI ARG VAS 433tk
Table 1 VAS of pre—operation and post—operation

A4 (n=62) B4l (n=70)
Group A Group B
A 8.02:0.50 8.12:0.38
Preoperative
A TR 2.64+0.497 2.59+0.497
Postoperative 1 day
A 34 26120457 238404312
Postoperative 3 months
NGAN 1.85£0.717 1.830.647
Postoperative 6 months
AJE 1241 1.49:0.82" 1.45£0.78"

Postoperative 12 months
D5 AR P<0.05;25 A 4114 P<0.05
Note: (DCompared with preoperative data, P<0.05; @Compared
with group A, P<0.05

x2 HMBKESTHREERSN
Table 2 Single factor analysis for the factors that

affect bone cement distribution

A4 (n=62) B4 (n=70)
Group A Group B
M (74
Gender(male/female) 1751 12/58
(D) 72.24+7.86 74.42+8.65
Age(year)
HEBE(TH) ~3.68:0.83 ~3.640.97
Bone mineral density
FHTRA(d) 20.76£14.81 11.27+8.16”
Fracture days
HEAMRF (ml)
Volume of the vertebral body 27.26£6.15 27 446,11
FRIE IR (ml) 7.00£2.20 83122117
Volume of bone cement
BT (%) 25.39+4.63 30.38+4.177

Filling rate

.5 A 414 P<0.05
Note: @C()mpared with group A, P<0.05
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® @ o
2 LET4 % B REAATE 1A MER R4 PE B3 St B K AT 2b =4 4y a SREIES 14> b R ETES 1 2
¢ AOFH S 2 2 doe HERIAF=32.60m] £ & /K JR1AF=6.72ml; 3 & £=20.61% 3 wik,62 %, B s AT T
HEHE 45 M B3 . KA PE4r=9 43 a KARMWIES 2 43 b GIREPES 3 50 ¢ KPS 4 4> doe MR =
26.79ml £ /K B=7.90m], I FE % =29.49%

Figure 2 A 74-year-old female, osteoporotic compression fracture at 4. Bone cement distribution score=4 points a 1

points in the sagittal plane b 1 point in the coronal plane ¢ 2 points in the axial plane d, e Volume of the vertebral
body=32.60ml f Volume of bone cement=6.72ml; Filling rate=20.61% Figure 3 A 62-year—old female, osteoporotic
compression fracture at T11. Bone cement distribution score=9 points a 2 points in the sagittal plane b 3 point in the
coronal plane ¢ 4 points in the axial plane d, e Volume of the vertebral body=26.79ml f Volume of bone cement=
7.90ml; Filling rate=29.49%
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Table 3 Multiple factors analysis for the factors that affect bone cement distribution
(CIRTRE i i Wald4t 34t PfE 1 95% 1] {5 X []
B SE Waldy? P Value OR 95%Cl
i KA 0.052 0.029 3.116 0.078 1.053 0.994~1.116
racture days
KR 0077 0.128 0.361 0.548 0.926 0.720~1.919
Volume of bone cement
TR 0.345 0.082 17.599 0.000 1.413 1.202~1.660

Filling rate

x4 BRKREFEREZTEHNROCHELZTERARIGRE
Table 4 The area under the ROC curve and cut—off

value of volume of bone cement and filling rate

A BRI AR 7R
Variables Volume of bone cement  Filling rate
i F 0.658 0.778
95%?,7{0%? 1 0.570~0.738 0.697~0.846
» @ﬁue 0.001 0.000
i 7 {1 7.89 28.1

Cut—off value

e 1 L I

i i B

4 HIRPAP AR ROC i £
Figure 4 Receiver—operating characteristic(ROC) curves

of volume of bone cement and filling rate
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