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Effect of different bone cement dispersion types in the treatment of osteoporotic vertebral compression fracture
ZHA O Yong-sheng, LI Qiang, LI Qiang ,and ZHENG Y an-ping*.” Department of Orthopaedics , Qilu Hospital of Shandong Uni-
versity, Jinan 250012, Shandong, China

ABSTRACT Objective:To observe different bone cement dispersion types of PVP,PKP and manipulative reduction PVP
and their effects in the treatment of senile osteoporotic vertebral compression fractures and the bone cement leakage rate.
Methods : The clinical data of patients with osteoporotic vertebral compression fractures who underwent unilateral vertebro-
plasty from January 2012 to January 2015 was retrospectively analyzed. Of them,56 cases including 22 males and 34 females
aged from 60 to 78 years old were treated by PVP operation; Fouty-eight cases including 17 males and 31 females aged from 61
to 79 years old were treated by PKP operation ; Forty-three cases including 15 males and 28 females aged from 60 to 76 years
old were treated by manipulative reduction PVP operation. AP and lateral DR films were taken after the operation ; the vertebral
bone cement diffusion district area and mass district area were calculated with AutoCAD graphics processing software by AP
and lateral DR picture, then ratio (K) of average diffusion area and mass area were calculated, defining K<50% as mass type,
50% <K <100% as mixed type and K>100% as diffusion type. Different bone cement dispersion types of PVP,PKP and ma-
nipulative reduction PVP operation were analyzed. According to bone cement dispersion types, patients were divided into diffu-
sion type,mixed type and mass type groups.Visual analogue scale (VAS),vertebral body compression rate,JOA score and
bone cement leakage rate were observed. Results: All patients were followed up for 12-24 months with an average of 17.2
months. There was significant difference in bone cement dispersion type among three groups (P<0.05). The constituent ratio of
diffusion type,mixed type and mass type in PVP operation was 46.43% ,35.71% ,17.86% ,in PKP was 16.67% ,37.50% ,
45.83% ,and in manipulative reduction PVP was 37.21%,44.19% and 18.60% ,respectively. PVP operation and manipulative
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reduction PVP were mainly composed of diffusion type and mixed type,while PKP was mainly composed of mass type and
mixed type. There was no significant difference in VAS score,JOA score and bone cement leakage rate among three groups.
There was statistically significant difference in postoperative vertebral body compression rate among three bone cement disper-
sion types(P<0.05) , postoperative vertebral body compression rate in diffusion type group at 24 h postoperatively and final fol-
low-up was (17.3125.06)% and (18.58+4.91)% ,respectively. In mixed type group,it was (14.21£5.15)% and (14.59+
5.07)% ,respectively. In mass type group,it was(13.89+5.02)% and (14.28+4.94)% ,respectively. Conclusion:Bone cement
dispersion type is different in PVP,PKP and manipulative reduction PVP operation. The bone cement dispersion of mass type

and mixed type to recovery of compressed vertebral body is better than diffusion type,and there is no obvious difference in
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clinical effect in different bone cement dispersion type early and middle term.
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Tab.1 Comparison of preoperative clinical data of patients with lumbar vertebral compression fracture among three groups

4151 ; HEALCD . e, %) BERIERR G, %) GIR AR (s, )
PVP R 22 34 65.9+5.6 29.86=5.98 5.12+3.96

PKP AR 17 31 66.8+5.7 30.26+6.12 5.37+3.59
FRE AL PVP R 15 28 66.1+6.0 30.89+5.53 4.96+4.03

L OY IR x’=0.379 F=1.788 F=2.242 F=1.972

P 0.880 0.255 0.216 0.241
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x2 HABHEEHEBITEEOBKIRIRBSER ()
Tab.2 Cement dispersion type of patients with lumbar
vertebral compression fracture among three groups (case)

4157 1k WRHOE RAE Hb
PVP Rz 56 26 20 10
PKP AR 48 8 18 22
FIEE N PVP R 43 16 19 8

23 AU TRIBE B R HL L, x°=18.153,P<0.05, FILE AL PVP R
1 PVP R TRECSS R W L8R, x°=1.257,P>0.05

Note ; Comparison of constituent ratio of bone cement dispersion type a-
mong three groups ,x’=18.153, P<0.05. Comparison of PVP and manipula-
tive reduction PVP x*=1.257, P>0.05

B2 2,634, PVP ARG 2 K, BRI Oy SN BRTHER, 7T 0l
IKPETRIENL) 2a  SRIBBITES X Ze 7 2b. SR, X LR
Fig.2 A 63 years old female,2 days after PVP operation, the dispersion

of bone cement was diffusion type 2a. AP X-ray 2b. Lateral X-ray
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Fig.3 A 62 years old female,2 days after manipulative reduction PVP
operation , the dispersion of bone cement was mixed type 3a. AP X-ray
3b. Lateral X-ray

B4 %,71 % ,PKPAREH 2 K, BRI HOr A N ABE, 7] 0L
IKPER I A da. BIPTRIEN X & 4b. EIHURMIA, X 2o
Fig4 A 71 years old female,2 days after PKP operation, the dispersion
of bone cement was mass type 4a. AP X-ray 4b. Lateral X-ray
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R3 BAEHEFBSFTEERAEE VAS B0 BRERS EEHEE (1)

Tab.3 The VAS scores and vertebral body compression rate of patients with lumbar vertebral compression fracture among

three groups before and after operation (x+s)

a5 - VAS P43 (43) AR i B P4 (%)

AR AJF 24 h KK BEVI ENif] ARJ5 24 h ERUCHnLD)
PR 50 7.48+0.61 2.06+0.79* 2.12+0.71%* 29.86+5.98 17.31+5.06* 18.58+4.91**
IRAHIY] 57 7.6520.59 2.12+0.89° 2.36+0.69°® 30.2626.12 14.21+5.15" 14.59+5.07"%
Zikz SEE 40 7.29+0.60 2.31£0.754 2.73+0.7244 30.89+5.53 13.89+5.02° 14.28+4.944%

T SARWTHER, *=3.168, P<0.05 ; * t=3.156, P<0.05 ; ®=3.095 , P<0.05 ; *®=3.076, P<0.05 ; 4:=2.619, P<0.05 ; 44:=2.587, P<0.05 ; *=2.815, P<0.05;
**=2792, P<0.05; =3.019, P<0.05; "®=2.921, P<0.05; %:=2.896, P<0.05; “41=2.917,P<0.05, VAS ¥4 3 £ tb4¢ , AR : F=2.158, P>0.05; R J5
24 h;F=2.295,P>0.05; KK Bl : F=2.386,P>0.05, MET BEIRAR R 3 418, RAl . F=2.242, P>0.05; RJ5 24 h: F=6.637,P<0.05; KKK : F=

6.783,P<0.05

Note ; Compared with preoperative data, *t=3.168,P<0.05; **t=3.156,P<0.05;
0.05; *1=2.815,P<0.05; **1=2.792, P<0.05; ™/=3.019, P<0.05 ; ™™;=2.921, P<0.05;

®:=3.095,P<0.05 ; ®®1=3.076, P<0.05; 41=2.619, P<0.05; 441=2.587 , P<
£1=2.896,P<0.05; “%t=2.917,P<0.05. Comparison of VAS among

three groups , preoperatively, F=2.158 , P>0.05 ; 24 hours postoperatively, #=2.295, P>0.05; final follow-up, #=2.386, P>0.05. Comparison of vertebral body
compression rate among three groups, preoperatively, F=2.242 , P>0.05 ;24 hours postoperatively, F=6.637, P<0.05 ; final follow-up, F=6.783, P<0.05

x4 BEBRMERFITFEBEARWARGH JOA HSER
(xs,57)
Tab.4 The JOA scores of patients with lumbar vertebral
compression fracture among three groups before and after

operation(x=s ,score)

R5 JRABEERESHBENBKESRREGHR
Tab.5 Cases and incidence of the bone cement leakage of
patients with lumbar vertebral compression fracture in three

groups

205 1k AHT ARJ5 24 h RIKBEVTET 51 B K VEB I A A BIE(F]) Bk A (%)
PREOWAL 50 1622+0.85  24.64+2.13%  24.75+1.96** PRHUEAL 50 5 10.00
REmE 57 17.01£0.91  23.88+1.98®  24.17+1.89°® WAL 57 5 8.77
FEREIL] 40  16.12£1.05 24.07+2.08%  23.87+2.0144 PIYAIH 40 3 7.50

L SR, *1=3.174,P<0.05; * *1=3.195, P<0.05 ; ®¢=3.052, P<
0.05;°%:=3.119,P<0.05; 41=2.896, P<0.05; 441=2.925,P<0.05, 3 411k
B, RHT: F=1.892, P>0.05, K J& 24 h: F=2.015,P>0.05, K kB . F=
2.112,P>0.05

Note : Compared with preoperative data, *t=3.174,P<0.05; **t=3.195, P<
0.05; ®=3.052,P<0.05; ®®=3.119,P<0.05; *¢=2.896,P<0.05; *4¢=
2.925,P<0.05. Comparison among three groups, preoperatively, F=1.892,
P>0.05;24 hours postoperatively, F=2.015,P>0.05;final follow-up,F=
2.112,P>0.05
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Note ; Comparison of the incident rate of bone cement leakage among three

groups after operation ,x’=1.614, P>0.05
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