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The Radiologic Result of Silicon-Containing Porous
Hydroxyapatite Packed within a Cage in Posterior Lumbar
Interbody Fusion of Lumbar Spine: Preliminary Study

Seung-Myung Choi, M.D., Yong-Min Kim, M.D.”", Hyeong-Jun Lee, M.D., and Jong-Hyuk Lee, M.D.
Department of Orthopaedic Surgery, Chungbuk National University College of Medicine, Cheongju, Korea

Purpose: The objective of this study is to analyze the radiologic fusion rate in posterior lumbar interbody fusion (PLIF) using silicon-
containing porous hydroxyapatite (Si-HA) chips packed within a cage.

Materials and Methods: Twelve patients who underwent PLIF using Si-HA (BoneMedik-S™: Meta-Biomed, Cheongju, Korea) blocks
packed within a cage were enrolled. PLIF was performed in the same manner in all patients. A cage filled with Si-HA was inserted into disc
space. Serial X-rays and 3-dimensional computed tomography (3D-CT) were performed for evaluation of the fusion status.

Results: At postoperative 12 months, 11 cases showed grade IV and one case showed grade Ill on X-rays. At postoperative 24 months, all
cases showed grade IV (complete fusion). Assessment of fusion by 3D-CT also showed grade | in all cases at postoperative 12 months.
Conclusion: Considering the above results, Si-HA packed in a cage appears to be an effective bone graft material for use in PLIF.
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Table 1. Classification of Fusion Results (Plain X-Ray)
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Figure 1. Photos of cage and block shap-
ed hydroxyapatite (BoneMedik-S™; Meta-
Biomed, Cheongju, Korea).

| The fusion mass density is slightly denser compared with that of the adjacent vertebrae.

The fusion mass becomes denser than stage | and the fusion mass particles can be seen more prominently.
The particles begin to disappear, the density decreases, and the gap among bone chips decreases.
The fusion mass appears as a connected bone bridge with a density similar to that of the adjacent vertebrae.

Data from the article of Park et al. (J Korean Neurosurg Soc 2011;49:267-72).”
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Table 2. Computed Tomography-Based Classification of Spinal Fusion
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2»—1

Grade Description

| Cortical union of the allograft at bone cranial and caudal ends and continuity of trabecular pattern between the allograft within
the medullary canal of the allograft and adjacent cranial and caudal vertebral bodies (complete fusion).

Il Cortical union of the allograft to endplates at each end however with partial or absent trabecular continuity between
the medullary autograft and the adjacent vertebral body bone at one or either end (partial fusion).

1l Cranial or caudal cortical non-union of the allograft with associated central trabecular discontinuity (unipolar pseudoarthrosis).
v Both superior and inferior cortical non-union with a complete lack of central trabecular continuity (bipolar pseudoarthrosis).

Data from the article of Tan et al. (Eur Spine J 2007;16:1875-81)."

Figure 2. (A, B) Immediate postoperative
radiograph shows interbody fusion with cage
using a hydroxyapatite graft on the right
(white arrows) and a strut autobone graft on
the left (black arrow). (C, D) Postoperative
radiograph (24 months later) shows
complete bony fusion with trabeculation
between L4 and L5 body on the right
(white arrows) and comparable to auto-
bone graft on the left (black arrow).
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Table 3. Comparison between Postoperative MIH and LSSA (Wilcoxon
Signed Rank Test)*

Variable Immediate postoperative Postoperative (12 mo)
MIH (mm) 12.22 (5.48-18.41) 10.75 (5.34-16.20)
LSSA (°) 12.80 (5.30-21.40) 8.08 (1.00-17.08)

Values are presented as mean (range). *p>0.05. MIH, middle
intervertebral height; LSSA, lateral segmental sagittal angle.
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Figure 3. Postoperative 3-dimensional
computed tomography image (24 months
later) in interbody fusion with a cage using
hydroxyapatite graft on the right and strut
autobone graft on the left shows complete
bony fusion (A) with trabeculation on cage
filled with hydroxyapatite only (B) as well
as autobone graft side (C).
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