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AN EXPERIMENTAL STUDY ON TISSUE RESPONSE FOLLOWING
IMPLANTATION OF THE FREEZE - DRIED AND RADIATION -
STERILIZED ALLOGENEIC BONE IN RECTUS ABDOMINICUS MUSCLE

Chang-Woo Lee, Chang-Joon Yim,
Dong-Keun Lee, Soo-Nam Kim

Department of Oral & Maxillofacial Surgery, College of Dentistry, Wonkwang University

In this study, the healing changes of the implanted bone and its surrounding tissues were examined
on the histopathologic basis following implantation of the freeze - dried and radiation - sterilized allogeneic
bone in Rectus abdominicus of the rat. _

This study was performed to see the lissue recations after implantation of the freeze - dried and radiation -
sterilized allogeneic bone and whether osteogenesis or osteo - induction or osteo - conduction is happened.
And the results were as follows .

1. The shape of the implanted allogeneic bone of the 1, 2 - week group specimen was similar to that
aof normal bone in light - microscopic finding, and the atrophy of cellular organells was found in trans -
mission electron - microscopic finding.

2. The implanted allogeneic bone was surrounded with the dense fibroconnective tissues, and infiltration
of the chronic inflammatory cells gradually became increased.

3. Hyaline degeneration was observed in the surrounding lissue at the 3, 4, 6 - week group specimen.

4. Light - microscopically, the resorption of implanted bone became prominent after 4 - week group and
the necrosis of allogeneic bone implant became severe with loss of cell components in lacuna.

5. Electron - microscopically, the osteoclast - like cells were found after. 2 - week group.

It is summarized that the osteo - conduction potential of the bone is remained just after implanting
the freeze - dried and radiation - sterilized allogeneic bone on Rectus abdominicus of the rat, but gradually
it disappeared with the gradual increse of chromic inflammatory reaction and osteoclastic activity. So it
is suggested that the antigenicily of the freeze - dried and radiation - sterilized bone is remained and it
has little osteo - conductive activity when it is implanted in the muscle.
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Table 1. Histologic findings of implanted allograft

ICF OBA 0CA FBR
1 week + + - *
2 week ++ + + +
3 week ++ + ++ ++
4 week +++ - +++ +++
5 week +++ - +++ +++

(-:

OBA ! Osteoblastic activity
OCA ' Osteoclastic activity
FBR : Foreign body reaction
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Fig. 1. Inflammatory Cell Infiltration
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Fig. 2. Osteoblastic Activity

(Degree)

negative, + : occasionally found, + : mild, ++ : moderate, + + + : marked)
ICF : Inflammatory cell infiltration
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Fig. 3. Osteoclastic Activity
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Fig. 4. Foreign Body Reaction
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Explanations of photomicrographs

1 week after implantation of the freeze - dried allogeneic bone(H & E, X100)
Implanted bone was not resorbed and was completely surrounded by the fibroblast - like
cells with mild inflammatory infiltration. There is no evidence of necrosis in the implanted
bone and marrow. ‘

1 week after implantation of the freeze - dried allogeneic bone(M. T., X100)

The same specimen of Fig. 1. Woven bone surrounded by the fibrous connective tissue
was seen.

1 week after implantation of the freeze - dried allogeneic bone(H & E, X200)
Numerous inflammatory cell infiltration was observed in the implanted bone marrow and
congestion was observed in many capillaries.

2 week after implantation of the freeze - dried allogeneic bone(H & E, X100)

Fibrous connective tissues of abundant vessels were noticed.

3 week after implantation of the freeze - dried allogeneic bone(H & E, X100)

Vitality of implanted bone was almost preserved, but bone resorption chronic inflammatory
cells infltrations were seen.

3 week after implantation of the freeze - dried allogeneic bone(M.T., X400)

The implanted bone was surrounded by osteoblast - like cells,

4 week after implantation of the freeze - dried allogeneic bone(H & E, X100)
Implanted bone was surrounded by edematous connective tissue. Osteoclast - like giant cells
and chronic inflammatory cell infltrations were noticed.

4 week after implantation of the freeze - dried allogeneic bone(H & E, X400)
Implanted bone shows irregular - shaped, and ruffled - border - like resorption and necrotic
change. Chronic inflammatory cell, especially lymphocytes & histiocytes were predominated.
4 week after implantation of the freeze - dried allogeneic bone(M. T., X100)
Liquefaction necrosis and bone resorption was seen in marrow portion.

6 week after implantation of the freeze - dried allogeneic bone(H & E, X100)

There seems to be no cell components in lacunae. Increased bone resorption and necrotic
bone particle were noted. i

6 week after implantation of the freeze - dried allogeneic bone(M. T, X200)

There are few cellular activity and necorotic evidence implanted bone.

. Electron photomicrography of the 1—week specimen after implantation of the freeze - dried

allogenic bone(X4,000)

Osteocyte embedded within bone matrix is observed.

Electron photomicrography of the 2—week specimen after implantation of the freeze - dried
allogenic bone(X5,300)

Osteocyte showed poor RER, and its cell process seems to be entering into a canaliculus.
The osteoid is composed of the tangled collagen fibrils.
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Fig. 14. Electron photomicrography of the 2—week specimen after implantation of the freeze - dried
allogenic bone(X4,000)
Muitinucleated giant cell contians a cytoplasm filled with clear vesicles and mitochondria.
Fig. 15. Electron photomicrography of the 4—week specimen after implantation of the freeze - dried
allogenic bone(X4,000) '
The osteoclast adjoins bone matrix.
Fig. 16. Electron photomicrography of the 6—week specimen after implantation of the freeze - dried
allogenic bone(X4,000)
Complicated bone resorption in collagenous osteoid matrix is seen.
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