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Fig.1. Diagrammatic representation of one of the methods of the recapping threadwire saw (T-saw) laminoplasty: cutting the pars
interarticularis of the lamina. (A) Schema demonstrating the technique of passing the T-saw guide from the interlaminar space into the
nerve root canal. The tip of the T-saw guide shoud be introduced along the medial cortex of the lamina and the pedicle. After passing the
T-saw guide, a T-saw is passed through the hole of the T-saw guide. (B) Schema demonstrating the technique of cutting the pars
interarticularis of the lamina. Using a reciprocating motion, the T-saw produces a fine cut of the pars interarticularis without injuring the
dura mater or the nerve roots. (C) Schema demonstrating the operative field after laminectomy of two laninae and the two resected
laminae. (D) Schema demonstrating the reconstruction of the posterior arch. Because the bone loss resulting from cutting by the T-saw
is negligible, the excised laminae are placed exactly in situ in their original anatomic position. Recapped laminae are held in place with

sutures.
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(bottom). A T-saw is a thin, smooth and flixible microcable.
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Fig.3. Schematic demonstrating the technique of cutting pars artucularis of the lamina. Using a reciprocating motion, the T-saw
produces a fine cut of the pars interarticularis without injuring the dura mater or the nerve roots. After removal of resected lamina, the
excised lamina is placed exactly in situ in its original anatomic position. Recapped lamina is held in place with sutures.
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Fig.4. Histological findings of the group 1 (killed 4weeks after operation). (A) Histological finding at the recapped junction. Bridging
callus formation with osteoid tissue is recognized at the junction (arrow). The cancellous bone area of the recapped lamina is filled with
fibrous granulation tissue. The cortical bone of the recapped lamina is dead bone tissue. (B) Histological finding at the spinal canal.
Hematoma or fiblous tissue formation is not seen in the spinal canal. (C) Histological finding at the spinous process. The cancellous
bone area of the spinous process is filled with fibrous granulation tissue. Cortical bone of the spinous process is dead.

Fig.5. Histological findings of the group 2 (killed 8weeks after operation). (A) Histological findings of the recapped junction and the
lamina. The recapped junction is fused without excessive callus formation in all dogs (arrow). The cancellous bone area of the recapped
lamina is almost filled with fibrous granulation tissue. New cancellous and cortex bone formation grows from the recapped junction. In
the outer cortex of the recapped lamina, bone absorption arises from the surface. (B) Histological finding at the spinal canal. Cortex
facing the spinal canal is not absorbed at all. Hematoma or fiblous tissue formation is not seen in the spinal canal. (C) Histological finding
at the spinous process. The cancellous bone area of the spinous process is filled with fibrous granulation tissue. In the outer cortex of the
spinous process, bone absorption arises from the surface.
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Fig.6. Histological findings of the group 3 (killed 12weeks after operation). (A) Histological findings of the recapped lamina. Most of
cancellous bone area is replaced with new cancellous and cortex hone formation. Bone absorption and new bone formation are mixed in
the outer cortex. (B) Histological finding at the spinal canal. Bone absorption and new bone formation arises from cancellous bone, (C)
Histological finding at the spinous process. The cancellous bone area of the spinous process is filled with fibrous granulation tissue.
Bone absorption and new bone formation are mixed in the outer cortex.

Fig.7. Histological findings of the group 4 (killed 24weeks after operation). (A) Histological findings of the recapped lamina. Whole part
of cancellous bone area is replaced with new cancellous bone formation. New bone formation becomes dominant compared to bone
absorption in the outer cortex. (B) Histological finding at the spinal canal. Bone remodeling is completed in the cortex facing the spinal
canal. (C) Histological finding at the spinous process. Cancellous bone area is filled with fibrous granulation tissue. Bone absorption and
new bone formation are mixed in the outer cortex.
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Fig.8. Histological findings of the group 5 (killed 48 weeks after operation). (A) Histological findings of the recapped lamina. Bone
remodeling is completed in both the cancellous bone area and outer cortex. Thickness of remodeled graft cortex is similar to that of the
cortex of the host bone. (B) Histological finding at the spinal canal. Bone remodeling is completed in cortex of spinal canal. (C)
Histological finding at the spinous process. Bone remodeling is completed in the outer cortex and the cancellous hone area. Thickness of

remodeled graft cortex is similar to that of host side cortex.

Fig.9. Schema of remodeling in the recapped lamina. In the
cancellous bone area, revascularization from the recapped
junction leads remodeling of cancellous bone 2 or 3 months
after operation. Remodeling of the cortex of the recapped
lamina arises through two pathways, the first is from the
remodeled cancellous bone area, the second is from soft tissue
around the outer cortex. At cortex of spinal canal, remodeling
arises only from cancellous bone site. The size of arrows
indicates the effect of remodeling from each pathways.
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Abstract

Conventional expansive laminectomy has been used for intra-spinal canal lesions, for instance, spinal cord tumor,
syringomyelia and spinal arterio-venous malformation.

However, this procedure sacrifices the protective role of the posterior elements. In addition, post-operative canal stenosis
and iatrogenic instability after laminectomy cannot be avoided. At our institute recapping T-saw laminoplasty has been
performed since 1989 for intra-spinal canal lesions with the aid of a newly developed threadwire saw (T-saw). The cut of the
T-saw is so thin that bone loss is negligible, and this made it possible to achieve exact matching if the laminae are replaced or
reapproximated after cutting. As a result the replaced laminae after intra-spinal operation are likely to remain in their primary
position and to be very stable. The purpose of this study was to evaluate the histological changes in recapped autografted
laminar bone in dog models. Primary bone healing was observed at the recapped junction at 4 weeks after the operation. In
the cancellous part of the graft, revascularization from the recapped junction led to remodeling of cancellous bone 2 or 3
months postoperatively. Remodeling of the cortex of the recapped lamina develops via two pathways, from the remodeled
cancellous bone area, and from the soft tissue around the outer cortex. At the cortex of the spinal canal, remodeling developed
only from the cancellous bone site. Bone remodeling of the recapped lamina was completed 48 weeks after the operation
except for the cancellous bone area of the spinous process. This study proved that recapping T-saw laminoplasty makes
anatomical reconstruction of the spinal arch following intra spinal surgery possible and that post-operative canal stenosis and
iatrogenic instability and subluxation can be avoided.



