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[Introduction]

Calcium phosphafe is a widely acceptable alloplastic bone substitute particularly in the form of ceramic blocks
and granulated forms. Difficulties in handling and fitting at the implantation site, though, are some of its
disadvantages. The development of calcium phosphate in cement paste form has made its application
simplified and easy. In this study we used an a-tricalcium phosphate (a-TCP)/dicalcium phosphate dibasic
(DCPD)/tetracalcium phosphate monoxide (TeCP)/Hydroxyappatite (HA) cement system which is commercially
available as an injectable calcium phosphate cement (CPC) paste. Its clinical evaluation in orthopedic surgery
indicates that it is highly safe and effective. Encouraged by this clinical success, we intend to investigate the
potential for application of an injectable CPC paste in orbital floor fracture with direct communication to the

maxillary sinus.

[Methods]

This experiment was conducted under sterile condition at the animal laboratory of the Institute of Animal
Experimental Sciences, Osaka University. Ten white New Zealand rabbits weighing 2.5-3 kgs were used in the
k study. The left orbit of each rabbit was assigned in the control group and the right to the study group.

Following a subciliary incision, the areolar and muscle tissues were dissected down to the orbital floor with
subsequent elevation of the periosteum. A defect of 10 mm diameter was created in each orbit using a sterile
rotating burr. In the study group, the defect was patched with a freshly prepared injectable calcium phosphate
paste with the aid of a thin aluminum sheet 0.24 mm thick. This sheet was temporarily placed at the orbital
floor defect and was removed soon after the paste had set. The other orbit for the control group was left open.
The periosteum, muscle and skin were carefully sutured in layers using a 6-O nylon.

Post-operatively, the animals were observed daily for sign of infection, extrusion or migration of the implant,
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and any post-operative complication. Force duction test was similarly noted preoperatively and postoperatively.
Subdivided into groups of 2-3, the animals were sacrificed with an overdose of sodium pentobarbital at 2, 4, 8,
and 12 months after implantation. In each orbit, tissue samples consisting of implant, bone, and soft tissues

were harvested, and studied for gross morphology, histology and microradiography.

[Results]

Grossly, implants were found to be adherent to the floor and covered with fibrous tissues. There was no sign
of infection, extrusion, or migration of implant within the orbit and maxilla. The orbital floor was completely
restored. Histological examination showed that there is active new bone formation that encroached within the
implant and which gradually increased density with time. Maxillary mucosa and glands were likewise
reconstituted. Thin fibrovascular tissues were seen on top and within the surface of the implant, and few to
slight inflammatory cells were seen. Microradiography showed direct apposition between the new bone and the
implant.

The orbital floor defect in the control group was noted to be diminished and partly obliterated by thin opaque
wall separating the orbit and the antrum, with its central portion noticeably translucent. Two samples in the

control group have also shown accessory lacrimal glands within the floor defect.

[Discussion]

Fundamental studies on calcium phosphate cement were previously reported and indicated its good
biocompatibility and osteoconductivity. It Was shown that it is a hydroxyapatite-producing cement that can
maintain a high compressive strength of up to one year in simulated body fluid. This can prove to be important
as the cement implant need to keep its strength at least until incorporation with the surrounding bone tissue
occurs. Our findings compare favorably with previous studies showing biocompatibility and osteoconduction of
calcium phosphate paste. There was neither inflammatory résponse beyond normal wound healing nor
significant foreign body response, which is in accordance with previously reported biocompatibility property of
calcium phosphate cement. Bone formation on the surface as well as within the implant indicates that the ’
implant is capable of supporting its growth by serving as the scaffold within the defect. It has allowed vascular
soft tissue and bone ingrowth that stabilizes the implant to the surrounding tissue and makes extrusion unlikely.
The implanted cement body did not show clear change with time and may thus mean that the cement used can
remain longer to keep the shape and volume of the reconstructed area. '

While the defect in the control group was shown to heal spontaneously, it should be noted, however, that the

floor recreated was apparently thin and in at least two orbits, has shown potential to herniate orbital contents.

[Conclusion]

The key requirements of an ideal implant would be : biocompatibility, promotion of tissue formation,
mechanical properties, setting time, and ease of handling. These, we believe, were shown by the unique
physical properties and biocompatibility of the CPC paste used in this study. The orbital plate implant provided
by the cement paste provided a stable platform for orbital floor repair while affording ease of application. It
assumed the contour of the orbital floor and afforded the advantages of biocompatibility, osteoconductivity, rapid
setting, high compressive strength, slow resorption and radio-opacity. These results therefore indicate that

bone substitute in the form of calcium phosphate paste can be useful in orbital floor reconstruction.
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