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Abstract  Objective To investigate effects and bone cement distributions of percutaneous curved
vertebroplasty ( PCVP ) with routine puncture, transverse process root puncture and curved puncture in the treatment
of lumbar osteoporotic vertebral compression fractures ( OVCFs ). Methods A total of 88 patients with OVCFs of
a single lumbar vertebrate, admitted from March 2017 to September 2018, underwent PCVP. All were divided into
routine puncture group ( n = 30 ), transverse process root puncture group ( # = 29 ) and curved puncture group ( n =
29 ) according to different puncture methods. Operation time, bone cement volume, intraoperative radiography
frequency and complications were recorded. Visual analogue scale ( VAS ) and Oswestry disability index ( ODI ) were
recorded before operation, 48 hours after operation, and 6 months after operation to assess the pain relief and lumbar
spine functions. Distribution and leakage of bone cement were analyzed on postoperative X-rays images. Results All
operations were successfully completed without complications such as blood vessel injury, nerve injury or bone cement
embolism. There were no significant differences in the operation time among 3 groups. The amount of bone cement

injected in the curved group was significantly higher than that in the routine group and transverse process group ( P <
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0.05 ). VAS scores of all the three groups 48 h after operation were lower than those before operation ( P < 0.05 ),
and the routine group was significantly higher than that of the curved group and transverse process group ( P < 0.05 ),
while no significant differences were observed between the curved group and transverse process group ( P > 0.05 ).
There were no significant differences in the VAS scores of the three groups 6 months after surgery ( £ > 0.05 ), but not
for the routine group preoperatively and 48h postoperatively ( P < 0.05 ). ODI scores of all patients before operation
were significantly higher than that 48 hours after operation ( P < 0.05 ), and the routine group was significantly higher
than that of the curved group and transverse process group ( P < 0.05 ), but no significant differences were observed
between the curved group and transverse process group ( P > 0.05 ). There were no significant differences in the ODI
scores of all the three groups 6 months after surgery ( P > 0.05 ), but not for the routine group preoperatively and
48h postoperatively ( P < 0.05 ). Postoperative X-ray images showed bone cement lateralization in the routine group,
centerline distribution in the transverse process group and balanced distribution in the curved group. Twenty cases
of leakage occurred among all the patients, including 9 cases in the routine group ( 30.0%, 9 / 30 ), 6 cases in the
transverse process group ( 20.1%, 6 / 29 ), and 5 cases in the curved group ( 17.2%, 5/ 29 ). Conclusions All three
puncture techniques can obtain good long-term surgical results. However, transverse process root puncture and curved
puncture achieve better short-term therapeutic effects, while curved puncture can obtain a more balanced distribution
by the change of bone cement injection point.
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1 Fig.1 Puncture position of the routine group
2 Fig.2 Puncture position of the transverse process group

3
Fig.3 Puncture position of the curved group

3 VAS ODI (Xx+s)
Tab.3 Comparison of VAS and ODI among the 3 groups before and after operation (X £ s )
VAS ODI
48 h 6 48h 6
7.4+ 1.0 35+ 1.3 24+ 0.9° 40.2+ 4.7 263t 5.7° 22.9% 457
75+ 12 25+ 1.0% 2.0+ 0.8° 39.4+ 5.3 22.1+ 5.0* 21.8+ 4.7°
7.6+ 1.2 2.5+ 1.1% 1.9+ 0.8° 39.4+ 4.7 215+ 4.1 21.1+ 3.7°
a ’ 48h ¢ 48h

Notice: *Compared with preoperative data, differences were statistically significant; "Compared with the data 48 h after operation, differences were statistically significant;
‘Compared with the routine group 48 h after operation, differences were statistically significant
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Fig.4 Vertebrae and bone cement
distribution a: The vertebral body was
evenly divided into four parts ( A, B,
C, D ); b: Bone cement was distributed
laterally in the A + B area or C + D area
of the hemivertebra; c: Bone cement
was distributed along the midline of the
vertebral body and reached B or C area
beyond the middle line; d: Bone cement
was evenly distributed in the A, B, C, and
D area on both sides of the vertebral body
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