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Abstract

Vertebroplasty is the treatment for VCF, but complication like adjacent fracture which is still unclear the risk factor and
prevention method. Thus, we assumed the higher density is one of the risk factors of the segment( vertebrobody/ intervertebral
disc) which underwent vertebroplasty. In our study, high viscosity cement has lower cement leakage to disk level and also lower

adjacent vertebral fracture than low viscosity cement.
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Introduction

Low-energy trauma and osteoporotic fragility vertebrobody
compression fracture lead to the surgical treatment, vertebroplasty
or kyphoplasty, the different bony cement material during the
operation leads to the different surgical outcome. High-viscosity
cement significantly enhances cement infiltration into a porous
cancellous bone [1]. Intra-discal cement leakage does not seem to
be related to subsequent adjacent vertebral compression fracture
[2]; Leakage of cement into the disk during vertebroplasty
increases the risk of a new fracture of adjacent vertebral bodies
[3], Patients should be informed the possibility of new adjacent
fractures and the higher risk if cement leaks into the disk [4].
Thus, we assumed the higher density is one of the risk factors of
the segment (vertebrobody/ intervertebral disc) which underwent
vertebroplasty caused adjacent fracture because cement leakage to

intervertebral disc area, we set these goals to be studied of the
different chracteristic bony cement.

Material and Methods

This is a retrospective case-series study, and it was approved
by the institutional Review Board of Tri-service general hospital.
We evaluated 2017/01-2019/12, total 366 patients (49 males,
317 females, average age 79.4, data at the list as Table 1)under
diagnosis of VCF. 174 who underwent vertebroplasty with Depuy
confi-dence(high-viscosity cement, HVC); 133 who received
vertebroplasty with Johnson & Johnson cement( low-viscosity
cement, LVC), follow up for 1-2 years. In our practice, the patient
all underwent IVG and local anes-thesia, and bony cement can
be percutaneously introduced into the vertebral body through
minimally invasive technique that are very similar to percutaneous
pedicle screw technique [5]. we use of smaller volumes of ce-ment
(3.1-5.5ml), injection time 3-6 minutes in both group.
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Compression T7 T8 T9 T10 TIl TI2 L1 L2 L3 L4 LS Total
fracture
HVC 1 2 1 5 15 37 53 27 21 7 5 174
LVC 0 0 1 5 19 24 32 27 10 8 7 133
Total 1 2 2 6 34 61 85 54 31 15 12 303
Percentage T7 T8 T9 T10 T11 T12 L1 L2 L3 L4 L5
HVC 0.50% | 1.00% | 0.50% | 2.80% | 7.50% | 21.20% @ 30.40% @ 15.50% | 12% | 4.00% | 2.80%
LVC 0.70% | 1.50% | 1.50% | 4.50% | 25.50%  18% | 24% | 2030% | 7.50% | 6.00% | 5.26%
Result

In our study, we collect the data of the distribution of vertebral compression fracture in each level of spine, and the numbers of
treated of 2 types of HVC and LVC. For the adjacent vertebral fracture. For new-level vertebral fractures, our analysis found the result
between the 2 methods (data list at Tables 2-4) (Figures 1-5).

Compression 7 T8 T9 T10 Tl TI2 LI L2 L3 L4 Ls Total
fracture
HVC 1 2 1 5 15 37 53 27 21 7 5 174
LVC 0 0 1 5 19 24 32 27 10 8 7 133
Total 1 2 2 6 34 61 85 54 31 15 12 303
Percentage T7 T8 T9 T10 TI1 T12 L1 L2 L3 L4 L5
HVC 0.50% | 1.00% | 0.50% | 2.80% | 7.50% | 21.20% | 30.40% | 15.50% 12% 4.00% | 2.80%
LvC 0.70% | 1.50% 1.50% | 4.50% | 25.50% 18% 24% 20.30% | 7.50% | 6.00% | 5.26%
Adjecent fracture T7 T8 T9 T10 T11 T12 L1 L2 L3 L4 L5 total
HVC 0 0 0 0 2 4 5 2 2 0 0 15
LVC 0 0 1 4 5 7 7 0 1 0 0 25
Total 0 0 1 4 7 11 12 2 3 0 0 40
Cement leakage T7 T8 T9 T10 T11 T12 L1 L2 L3 L4 L5 total
HVC 0 2 2 1 5
LvVC 1 12
Total 1 5 7 2 0 17
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Total amount of compression fracture
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Figure 1: Total 366 patients underwent vertebroplasty with both cement material in each segment of compression fracture.
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Blue stripe: HVC in each segment, total 174; Red stripe: LVC in each segment, total 133, The peak located over the 11th thoracic spine
to the 3rd lumbar spine

Figure 2: Compression fracture in each segment.
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Total amount(40) of adjacent fractures in each segment, both HVC and LVC; The peak located over the 11th thoracic spine to the 1st
lumbar spine.

Figure 3: Adjacent fracture of both HVC & LVC.
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Figure 4: Adjacent fracture in each segment.
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Figure 5: cement leakage to intervertebral disc area in each segment.

Discussion

The overall vertebral compression fractures occurred of
T12 and L1 the most. A recent meta-analysis demonstrated no
difference in adjacent vertebral fracture with cement augmentation
as compared with conservative treatment [6]. But in our study
revealed that the HVC reduced the risk of adjacent vertebral
fracture: HVC has the lower incidence 14.5% compared with LVC
18.7%(P = 0.022). Also adjacent vertebral fracture occurred at T12
and L1 in both group the most. Cement leakage to intervertebral
disc level: HVC has the lower incidence 2.8% compared with
LVC 9.0%(P= 0.028). Cement leakage level also occurred at T12
and L1 level which underwent vertebralplasty. Adjacent fracture/
cement leakage has positive correlation (P= 0.009) in our study.
Edward et al concluded the cement leakage to the disk increase the
risk of subsequent fracture of adjacent vertebral bodies [7]. And
this phenomenon also was observed in our study, and we noticed
maybe that’s also a contributing factor that because HVC has
lower cement leakage to disk level which caused lower adjacent
vertebral fracture rate than LVC.

Limitation

Retrospective study, unbiased randomization of patients of
cementation.

Conclusion

In our study, in vertebroplasty high-viscosity cement
decreased leakage incidence and adjacent fracture rate. The lower
cement leakage incidence has the positive correlation with lower
incidence of adjacent fracture.
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