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Improved unilateral puncture PVP based on 3D printing technology for the treatment of osteoporotic vertebral com-
pression fracture

JIANG Wei-li,LIU Tao ,ZHANG Qing-bo ,CHEN Hui,BAl Jian-zhong ,WANG Shuai,CHENG Jia-wei,GUO Y a-long,ZHOU
Gong ,NIU Guo-qi (Department of Spinal Surgery ,the Second Affiliated Hospital to Bengbu Medical College , Bengbu 233002,
Anhui,China)

ABSTRACT Objective To investigate the clinical effect of unilateral percutaneous vertebroplasty (PVP) combined with
3D printing technology for the treatment of thoracolumbar osteoporotic compression fracture. Methods A total of 77 patients
with thoracolumbar osteoporotic compression fractures from October 2020 to April 2022 were included in the study,all of
which were vertebral body compression fractures caused by trauma. According to different treatment methods , they were di-
vided into experimental group and control group. Thirty-two patients used 3D printing technology to improve unilateral
transpedicle puncture vertebroplasty in the experimental group,there were 5 males and 27 females,aged from 63 to 91 years
old with an average of (77.59+8.75) years old. Forty-five patients were treated with traditional bilateral pedicle puncture
vertebroplasty , including 7 males and 38 females,aged from 60 to 88 years old with an average of (74.89+7.37) years old.
Operation time, intraoperative C-arm X-ray times,anesthetic dosage ,bone cement injection amount,bone cement diffusion
good and good rate,complications,vertebral height,kyphotic angle (Cobb angle),visual analogue scale (VAS),Oswestry
disability index (ODI) and other indicators were recorded before and after surgery,and statistically analyzed. Results All
patients were followed up for 6 to 23 months, with preoperative imaging studies, confirmed for thoracolumbar osteoporosis com-
pression fractures, two groups of patients with postoperative complications,no special two groups of patients” age , gender, body

mass index (BMI) ,time were injured , the injured vertebral distribution had no statistical difference (P>0.05) ,comparable data.
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Two groups of patients with bone cement injection ,bone cement dispersion rate, preoperative and postoperative vertebral body

height, protruding after spine angle (Cobb angle) ,VAS,0DI had no statistical difference (P>0.05). The operative time,intra-

operative fluoroscopy times and anesthetic dosage were statistically different between the two groups (P<0.05). Compared with

the traditional bilateral puncture group,the modified unilateral puncture group combined with 3D printing technology had

shorter operation time , fewer intraoperative fluoroscopy times and less anesthetic dosage. The height of anterior vertebral edge,

kyphosis angle (Cobb angle),VAS score and ODI of the affected vertebrae were statistically different between two groups at

each time point after surgery (P<0.05). Conclusion In the treatment of thoracolumbar osteoporotic compression fractures,3D

printing technology is used to improve unilateral puncture PVP,which is convenient and simple,less trauma, short operation

time , fewer fluoroscopy times , satisfactory distribution of bone cement, vertebral height recovery and kyphotic Angle correction,

and good functional improvement.
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Tab.1 Comparison of general data between the two groups of patients with osteoporotic vertebral compression fracture

s e /o e Wit 5315/ BMIGrss ) (kgomsy | ZTIET AR
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iR 564 32 5 27 77.59+8.75 14 18 22.62+2.99 3.63+£5.01

Xt HE 2] 45 7 38 74.89+7.37 19 26 22.79+3.25 4.42+6.15

56 (8 x’=0.136 t=1.468 x=0.018 t=—0.231 t=—0.604

P1{E 0.770 0.146 0.894 0.818 0.548
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Fig.1 Puncture point and puncture angle designed by 3D simulation of

computer software
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Fig.2 Planning of puncture point and angle of unilateral puncture for
thoracic spine  2a,2b. Model puncture was performed according to com-
puter planning of thoracic puncture points  2¢,2d. AP and lateral X-rays
were used to verify the location of the unilateral puncture points again
2e,2f. AP and lateral X-rays to verify the completion of unilateral punc-

ture model experiment
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Fig.3 Planning of puncture point and angle of unilateral puncture for
lumbar spine  3a,3b. Model puncture was performed according to com-
puter planning of lumbar puncture points  3c,3d. AP and lateral X-rays
were used to verify the location of the unilateral puncture points again
3e,3f. AP and lateral X-rays to verify the completion of unilateral punc-

ture model experiment
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Fig4 Actual surgical procedure diagram of unilateral puncture PVP
planned according to 3D printing technology ~4a,4b. Single person uni-
lateral operation 4c¢,4d. AP X-ray solid drill through the vertebral body
midline , lateral X-ray solid drill to the front 3/4 of the vertebral body
4e,4f. AP X-ray showed excellent diffusion of bone cement, lateral X-ray

showed good diffusion of bone cement
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Tab.2 Comparison of operation time, times of X-ray
fluoroscopy , anesthetic dosage and bone cement injection
amount between the two groups of patients with osteoporotic

vertebral compression fracture (x+s)
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Tab.3 Comparison of vertebral height recovery and Cobb angle at different time points between two groups of patients with

osteoporotic vertebral compression fracture (x+s)
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0.05;"=8.597,P<0.05;"+=10.906, P<0.05 ;"+=10.316 , P<0.05



- 12 - i EE A 2024 4F 1 A5 37455 1 China J Orthop Traumatol , Jan.2024,Vol.37,No.1

x4 MABREBREECERESHEESFEMER VAS & ODI LL (3+s)

Tab.4 Comparison of VAS and ODI scores at different time points between two groups of patients with osteoporotic vertebral

compression fracture (x+s )
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T VAS, HR T H A, 1=22.763,P<0.05;%=23.888 , P<0.05;°=26.071,P<0.05;"=29.784, P<0.05, ODI, 5 §ij H ¢ ,"1=23.212, P<0.05 ;%=

25.223,P<0.05;%=24.928 , P<0.05 ; “1=26.673,P<0.05

recovery of the injured vertebral body height,and good recovery of the lumbar kyphosis angle (Cobb angle)

spine at 6 months after surgery
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Fig.5 A 74-year-old female patient,senile osteoporo-
5a,Sb. Preop-
erative AP and lateral lumbar radiographs Sc,5d. Pre-
operative lumbar MRI T1WI and T2WI liposuppressive
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images 5e,5f. At 1 month after surgery, AP and lateral

lumbar X-rays showed good bone cement diffusion, good

5g,5h. AP and lateral X-rays of the lumbar
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