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Clinical application of targeted sealing with high viscosity bone cement and secondary injection of low viscosity bone
cement in vertebroplasty

LIU Cheng-zhou , JIA Bao-xin ,GA O Xiao-qiang,LI Wen-yin,LIU Ai-guo ,REN Cong-hui (People’s Hospital of Lingu County,
Lingu 262600, Shandong, China)

ABSTRACT Objective To observe the clinical efficacy of targeted sealing with high viscosity bone cement and secondary
injection of low viscosity bone cement in the treatment of OVCFs patients with the fracture lines involved vertebral body margin.
Methods The elderly patients who underwent vertebroplasty for osteoporotic vertebral compression fractures from January 2019
to September 2021 were selected as the screening objects. Through relevant standards and further CT examination, 56 patients
with fracture lines involving the anterior wall or upper and lower endplates of the vertebral body were selected for the study.
There were 21 males and 35 females,aged from 67 to 89 years old with an average of (76.58+9.68) years. All 56 patients un-
derwent secondary injection of bone cement during operation. Only a small amount of high viscosity cement was targeted to seal
the edge of the vertebral body for the first time,and low viscosity cement was injected to the vertebral bodies during second bo-
lus with well-distributed. The operation time ,bone cement volume and bone cement leakage were recorded,and the pain relief
was evaluated by visual analogue scale (VAS). Results All patients were followed up for more than 3 months and the surgeries
were successfully complete. The operation time was (50.41+10.30) min and the bone cement volume was (3.64+1.29) ml. The
preoperative VAS was (7.21£2.41) points,which decreased significantly to  (2.81+0.97) points 3 days after operation (P<
0.05). Among the 56 patients,2 cases (3.57%) had bone cement leakage, 1 case leaked to the paravertebral vein,and 1 case
slightly bulged to the paravertebral through the crack when plugging the vertebral crack. Both patients had no obvious clinical
symptoms. Conclusion In vertebroplasty surgery , targeted sealing of high viscosity bone cement and secondary injection of low
viscosity bone cement can reduce intraoperative bone cement leakage and improve the safety of operation.
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Fig.1 An 82-year-old female patient suffered from L, fracture after falling,and the fracture line
involved the anterior superior wall. The operation was successfully completed by secondary in-
jection technique 1a. Preoperative CT showed that the fracture line involved the anterior upper
edge of L; 1b. Preoperative MRI lipid suppression showed L; vertebral fracture ~1c. Postopera-

tive X-ray film (the anterior upper edge bone cement mass was the first high viscosity bone ce-

ment injection , and the rest bone cement was the second low viscosity intravertebral injection )
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Fig.2 A 74-year-old female patient with L; osteoporotic fracture. Due to the rupture of the anterior and infe-
rior edge,the secondary injection technique was adopted to reduce the leakage of bone cement 2a,2b. Pre-
operative CT and MRI showed that the fracture line of L; vertebral body involved the lower part of the anterior
wall  2c. Targeted puncture along the planned route  2d. Targeted sealing in the hypercoagulable state of bone

cement  2e. Postoperative X-ray film showed uniform cement distribution
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Fig.3 A 70-year-old female patient who underwent vertebroplasty for a
L, fracture,and occurred bone cement leakage to the right paravertebral
side during bolus injection Fig.4 A 72-year-old male patient occurred

bone cement leakage into paravertebral vein during the second injection
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