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The Clinical Evaluation of Calcium Phosphate Cement Compared
with Polymethylmethacrylate for Kyphoplasty

In Hyun Baek, M.D., Yoon Ha, M.D., Poong Gee Ahn, M.D., Seong Yi, M.D.,
Hyun Cheol Shin, M.D., Do Heum Yoon, M.D., Keung Nyun Kim, M.D,

Department of Neurosurgery, Spine and Spinal Cord Institute, Yonsei University College of Medicine, Seoul, Korea

Objective: We investigated the clinical outcome of kyphoplasty using calcium phosphate (CaP) for vertebral augmen-—
tation compared with polymethylmethacrylate (PMMA). We conducted a retrospective study to determine whether patients
with osteoporotic vertebral fracture who underwent CaP kyphoplasty had improved outcome in the correction of vertebral
body and relief of pain compared with those who underwent PMMA treatment.

Methods: From January 2005 to December 2006, 117 consecutive patients with osteoporotic compression fracture
were treated at our institute. Among them, 23 patients have treated to kyphoplasty using PMMA or CaP. We reviewed the
clinical data and imaging studies retrospectively as sources for analysis.

Results: The 23 patients included in the study. A mean ages of CaP and PMMA group were 70+£9.5 and 67+9.5 years
respectively. Preoperative compression ratios (CR) were 0.71£0.12 and 0.74£0.15 on both groups. Postoperative CR,
however, showed the difference between two groups. The differences of preoperative and postoperative Cobb’s angle
were 10.04 and 2.18 on CaP and PMMA group respectively and the mean injected volume of cement were 3.85%+1.73 and
4.4%+1.23 ml.

Conclusion: The amount of injected volume of bone cement in kyphoplasty has no difference on both groups. But,
follow—up compression ratio and Cobb's angle are larger in CaP group than PMMA group. However, pain and functional
recovery is not different on both group. As a result, CaP can not sufficiently support the strength of vertebral body, but
be used to control the acute pain.
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Fig. 1. A. Preoperative X-ray shows the compression fracture
of vertebral body. k: kyphotic angle by Cobb's method, a:
height of anterior column, p: height of posterior column. B.
Postoperative X-ray injected in CaP shows more compressed
vertebral body than preoperative.

Fig. 2. A. Preoperative X-ray shows the compression fracture
of vertebral body. B. After injection of PMMA, postoperative
1 year X-ray does not show the difference of height with
preoperative X-ray.
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Table 1. Demography

Group
Variable CaP* PMMA*
No. of Patient (level) 9(10) 14(16)
Age (yrs) 70+9.5 67+9.5
Level
Thoracic 6 6
Lumbar 4 10

BMD' (g/cm®) 0.719+0.132  0.696+0.075

*CaP=calcium phosphate, PMMA= polymethylmetha-
crylate, "BMD=Bone marrow density
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Table 2. Comparison of radiologic findings between CaP and PMMA

Group CaP* PMMA* p value
Preoperative
anterior heightf 20.07+3.63 20.24+5 .95 0.930
posterior heightT 28.80%4.21 27.05+5.30 0.381
CR (pre)* 0.71%0.12 0.74%0.15 0.578
Postoperative
anterior height 16.37+3.92 19.84+5 .64 0.089
posterior height 29.08%4.22 26.96+5.41 0.298
CR (post)* 0.57+0.14 0.73+0.12 0.009
CR (pre)-CR (post) 0.14+0.11 0.01+0.10 0.011

*CaP=calcium phosphate; PMMA = polymethylmethacrylate.
" anterior height=a distance between upper endplate and lower endplate of anterior column; posterior
height=a distance between upper endplate and lower endplate of posterior column.

¥ CR=compression ratio (height of anterior column/height of posterior column);

CR, CR (post) =postoperative CR.

CR (pre) =preoperative
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Table 3. Comparison of Cobb's angle between CaP and PMMA

Group CaP* PMMA* p value
Cobb's angle’ (pre) 14.23+10.26 24.27+13.07 0.468
Cobb's angle (post) 11.50+6.57 13.68+7.80 0.038
Cobb's angle (pre-post) 10.04+10.73 2.18+1.89 0.046

*CaP=calcium phosphate; PMMA=polymethylmethacrylate.

" Cobb's angle(®)

=the angle between superior endplate of one level above and inferior endplate of one level below

Table 4. Comparison of injected volume between CaP and PMMA

Group CaP* PMMA* p value
Injected volume (ml) 3.85+1.73 4.4+1.23 0.418
*CaP=calcium phosphate; PMMA=polymethylmethacrylate.
Table 5. Comparison of VAS score and Prolo score between CaP and PMMA
Group CaP* PMMA* p value
VAS score’
Preoperative 1day 8.70+0.78 8.19+0.63 0.115
Postoperative 1day 4.30%1.01 4.44+1.00 0.749
Postoperative 1yr 2.70£1.01 2.63%£1.22 0.870
Prolo score’
Preoperative 1day 3.00£0.63 3.19+0.81 0.5634
Postoperative 1day 4.80+1.08 5.44+1.00 0.167
Postoperative 1yr 7.50£1.20 7.25+1.30 0.638

*CaP=calcium phosphate; PMMA=polymethylmethacrylate.

+ .
VAS socre=visual analog scale, from 1 to 10
*Proro score, economic status:

1=complete invalid, 2=no gainful occupation including ability to do homework or

retirement activities, 3=ability to work but not at previous occupation, 4=working a previous occupation part
time or with limited status, b=able to work at previous occupation without restrictions; functional status:
1=total incapacity, 2=mild to moderate level of low-back pain and/or sciatica, 3=low level of pain and able
to perform of all activities except sports, 4=no pain, but one or more recurrences of low-pack pain, or sciatica,
5=complete recovery, no episodes of recurrent low back pain, and able to perform all previous sports activities
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