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Study on the effect of hydraulic delivery vertebroplasty on vertebral morphology and bone cement diffusion WANG
Zhi-quan ,ZHA O bin ,ZHAO Wei,YUAN Jie ,/WANG Shao-wei,LU Xiang-dong ,XU Chao-jian ,and WANG Yong-feng. De-
partment of Orthopaedics ,the Second Hospital of Shanxi Medical University , Taiyuan 030001, Shanxi , China

ABSTRACT Objective:To evaluate the effect of different bone cement injection methods during percutaneous vertebro-
plasty (PVP) on vertebral morphology and cement diffusion. Methods : The clinical data of 52 patients with single-segment os-
teoporotic vertebral compression fracture treated from January 2016 to December 2017 were retrospectively analyzed. The pa-
tients were divided into hydraumatic group (28 cases) and pusher group (24 cases) according to bone cement injection method
during PVP. By comparing visual analogue scale (VAS),height of anterior vertebral body,compression ratio, kyphosis angle
before and after operation and analyzing filling ratio of bone cement in the first 1/3,median line and back 1/3 of the vertebral
body in lateral X-rays and the conditions of bone cement diffusion in AP X-rays were to evaluate the effect of different bone ce-
ment injection methods on vertebral morphology and cement diffusion. Results: Postoperative VAS was obviously improved in
all patients and hydraumatic group was better than pusher group (P<0.05). Postoperative height of anterior vertebral body,
compression ratio and kyphosis angle obviously restored in all patients while there was no significant difference between two
groups (P>0.05). There was no significant difference in filling ratio of bone cement in the first 1/3 and median line of the verte-
bral body by lateral X-ray films between two groups (P>0.05) ,but in the back 1/3 of the vertebral body filling ratio of bone ce-
ment in hydraumatic group was better than in pusher group (P<0.05). The distribution of bone cement from AP X-ray films were
more significant in hydraumatic group (P<0.05). Conclusion: Hydraulic delivery vertebroplasty (HDVP) has better clinical
efficacy and it can guarantee sufficient distribution of bone cement into the fractured vertebra and preferably restore the mor-
phology of vertebral body ,which is worthy of clinical application.

KEYWORDS Percutaneous vertebroplasty; — Osteoporosis vertebral compression fractures;  Hydraulic delivery vertebro-
plasty
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Tab.1 Comparison of general data of patient with
osteoporotic vertebral compression fractures between

two groups
P51 (i s Bkden HEET
WEH 28 5 23 69.0+4.1 3.3x1.1 -3.2+0.9
MR 24 5 19 70162  2.9+0.9 -3.6x1.1
76 55 {E x’=0.074  1=0.764 t=1.471 1=1.442
P1H 0.772 0.435 0.074 0.068
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Fig.1 Image measurement method 1a. b is the height of anterior vertebral body,a and c is the height of adjacent upper and lower vertrbral body respec-

tively,a is kyphosis angle

1b. b is the height of anterior vertebral body,e is the height of middle vertebral body,d is the height of posterior vertebral

body 1ec. b is the height of bone cement in the anterior 1/3 of vertebral body,e" is the height of bone cement in the median line of vertebral body,d" is

the height of bone cement in the back 1/3 of vertebral body
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Fig.2 Bone cement diffusion classification 2a. Type I : AP X-ray film showed bone cement dispersion exceeds the medial edge of the ipsilateral pedicle

but does not exceed the midline of vertebral body = 2b. Type Il : AP X-ray film showed bone cement dispersion exceeds the midline of the vertebral body

but does not exceed the medial edge of the contralateral pedicle 2¢. Type Il : AP X-ray film showed bone cement dispersion exceeds the medial edge of

the contralateral pedicle
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Tab.2 Comparison of pre-and post-operative VAS scores of

patients with osteoporotic vertebral compression fractures

between two groups (x+s ,score)

i LR A ARJG3d
WEH 28 8.2+1.4 2.1x0.3*
EFFAL 24 8.1.+1.7 2.9+0.5**
LA 0.233 7.110
P 1 0.783 <0.001

5 ARW L, *1=22.546,P<0.001 ; **1=14.367 ,P<0.001
Note : Compared with preoperative data, *1=22.546,P<0.001; **¢=
14.367,P<0.001
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TEMAL X2 7% i 7K U IR AR 202 6 U e 5 AR Py 25, g T 7Y

Fig.3 A 56-year-old female patient underwent push rod delivery verte-
broplasty  3a,3b. Preoperative AP and lateral X-rays showed Ty, verte-
bral of wedge deformation  3c. Preoperative CT showed compressive Ty,
3d. Preoperative MRI
3e,3f. Postoperative AP and lateral X-rays

bone accumulation and obvious fracture line
showed high signal in T},
showed the cement diffusion did not reach the medial edge of the con-

tralateral pedicle (type Il )
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Fig4 A 61-year-old female patient underwent hydraulic delivery verte-
broplasty 4a,4b. Preoperative AP and lateral X-rays showed T}, vertebral
of wedge deformation  4c. Preoperative CT showed Ty, vertebral of wedge
deformation and vertebral cleft sign 4d. Preoperative MRI showed high
signal in T;,  4e,4f. Postoperative AP and lateral X-rays showed that ce-

ment diffused to the medial edge of contralateral pedicle (type Il )

®3 FATRRMEEEESRSTEETKRIRBERE LR (vxs)

Tab.3 Comparison of diffusion data of bone cement of patients with osteoporotic vertebral compression fractures between

two groups (x+s)

y HK T L B KV YRS (1))
215 BilE — - - -
HEAARRT 1/3 M e Hh £ HERJG 173 I 1 1| B
W 4 28 0.60+0.24 0.76+0.23 0.45+0.20 5 13 10
HEFF 21 24 0.62+0.18 0.76+0.21 0.33+0.24 11 11 2
K 3 {8 1=0.307 1=0.032 1=2.043 x’=12.000
P 0.760 0.975 0.046 <0.001

4 MEABREREETEEBSNEEFATNEHNZEEHIBILE (vx5)
Tab.4 Comparison of pre-and post-operative image data of patients with osteoporotic vertebral compression fractures

between two groups (x+s )

. 8L 401 (19 §e=28) HEFT 41 (9 §e=24)
A A 3d o fi Piii A A 3d ¢ fi Pt
MEARTTZ: 5 2 (cm) 1.95+0.51* 2.23+0.47* 20.371 <0.001 1.99+0.59** 2.18+0.63" 16.466 <0.001
AR 45 H 0.25+0.164 0.15+0.12°® 6.968 <0.001 0.30+0.1744 0.23+0.17° 6.437 <0.001
Ja A () 12.91+6.82" 9.50+5.57¢ 2.022 0.04 10.23+4.74"m 7.38+4.95¢ 2.038 0.047

5 ,1=0.987,P=0.789 ; A5 A4 L 45 ,1=0.269,P=0.328 ; ™15 ™MLY 45 1=1.620,P=0.112;* 5" L 45 ,1=1.848 ,P=0.794; ® 5 ° Lt 45 ,1=0.263 , P=
0.071;* 5 % ,1=1.471,P=0.147

Note: *vs**,1=0.987,P=0.789; 4vs*4 ,1=0.269 , P=0.328 ; Bys®™® ;=1.620,P=0.112;*vs",1=1.848,P=0.794; ®vs°,1=0.263,P=0.071; *vs® ,1=1.471,P=
0.147
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