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Histological Study on the Interface of Bone and Implant

Ju-Sung Kim

Department of Clinical Pathology, Ansan 1 College, Ansan 426-701, Korea

This paper reports the morphological nature of the remodelled interface process between implants and
surrounding bone after 1, 4, 6, 8 and 12 weeks of implantation of smooth machined implants into rat tibias.
After 4 weeks of implantation, histochemical analysis showed that the new bone was growing in direct contact
with the implant. In the forming process, the activatived osteoblast cells migrated toward the interface and
colonized the surface at the contact areas. This immature woven bone, rich in osteocyte lacunae, was
deposited directly onto the implant surface. Osteoblast activity was found to continue ill 12 weeks of
implantation The osteoblasts in lacunar areas developed numerous processes and synthesized bone matrix,
after all, surrounded by secreting matrix. At the 12th week, the amount of newly formed bone matrix between
bone and implant increased in mineralization. The mineralized mature bone contained well organized collagen
fibers with characteristic banding pattern bone tissue formation around the implant.
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Fig. 1. The trichrome interface cross section of smooth
machined implant-bone stained after 1 week implantation
showing red blood cell by hemorrhage. HE: hematoma, B:
bone tissue, I: implant (100X).

Fig. 2. The trichrome stained cross section of smooth machined
implant-bone interface after 1 week implantation showing red
blood cell by hemorrhage. HE: hematoma, B: bone tissue, I:
implant (200X).

Fig. 3. At 4 weeks implantation. The interface zone containing
remodelled bone tissue. New osteoblast (circles) can be seen
around the implant. Arrows: reversal line, I: implant (200X).

Fig. 4. At 4 weeks implantation. The interface zone containing
remodelled bone tissue. New osteoblast (circles) can be seen
around the implant. Arrows: reversal line, I: implant (400X).

Fig. 5. Smooth machined implant at 8 weeks. New bone
formation can be seen in intimate contact with the threads.
Note the portion of interface between implant and bone tissue
were separated. Circles : Haversian canal, I: implant, V: vessel
(200X).
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Fig. 6. Smooth machined implant at 8 weeks. New bone
formation can be seen in intimate contact with the threads.
Note the portion of interface between implant and bone tissue
were separated. Circles : Haversian canal, I: implant, V: vessel
(400X).



Fig. 7. At 12 weeks implantation. There is mature bone around
the implant surface. It is possible to observe new compact bone
with few spaces, the newly formed bone tissue are separated
by slightly gap from the implant. V: vessel, I: implant (200X).
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Fig. 8. At 12 weeks implantation. There is mature bone around
the implant surface. It is possible to observe new compact bone
with few spaces, the newly formed bone tissue are separated
by slightly gap from the implant. V: vessel, I: implant(400X).
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