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USEFULNESS OF ACELLULAR DERMAL MATRIX GRAFT ON THE
TISSUE REGENERATION IN RABBITS

Jong-Hak Choi, Jae-Young Ryu, Sun-Youl Ryu
Department of Oral and Maxillofacial Surgery, School of Dentistry,
Dental Science Research Institute, Chonnam National University

Purpose: The present study was aimed to examine the effect of acellular dermal matrix (AlloDerm®) grafted to the experimental tissue defect ontis-

Sue regeneration.

Materials and Methods. Male abino rabbits were used. Soft tissue defects were prepared in the externa abdominal oblique muscle. The animals
were then divided into 3 groups by the graft material used: no graft, autogenous dermis graft, and AlloDerm® graft. The heding sites were histologi-
cally examined at weeks 4 and 8 after the graft. In another series, critical sized defects with 8-mm diameter were prepared in the right and left iliac
bones. The animals were then divided into 5 groups: no graft, grafted with autogenousiliac bone, AlloDerm® graft, AlloDerm® graft impregnated with
rhBMP-2, and AlloDerm® graft with rhTGF- 8 1. The hedling sites of bone defect were investigated with radiologic densitometry and histological

evaluation at weeks 4 and 8 after the graft.

Results: In the soft tissue defect, normal healing was seen in the group of no graft. Inflammatory cells and foreign body reactions were observed in
the group of autogenous dermis graft, and the migration of fibroblasts and the formation of vessels into the collagen fibers were observed in the group
of AlloDerm® graft. In the bone defect, the site of bone defect was healed by fibrous tissues in the group of no graft. The marked radiopacity and good
regeneration were seen in the group of autogenous bone graft. There remained the traces of AlloDerm® with no satisfactory results in the group of
AlloDerm® graft. In the groups of the AlloDerm® graft with rhBMP-2 or rhTGF- 8 1, there were numerous osteoblasts in the boundary of the adjacent
bone which was closely approximated to the AlloDerm® with regeneration features. However, the fibrous capsule also remained as in the group of

AlloDerm® graft, which separated the AlloDerm® and the adjacent bone.

Conclusions: These results suggest that AlloDerm® can be useful to substitute the autogenous dermis in the soft tissue defect. However, it may not
be useful as a bone graft material or a carrier, since the bone defect was not completely healed by the bony tissue, regardiess of the presence of

osteogenic factorslike rhBMP-2 or rhTGF- 3 1.

Key words: Acellular derma matrix (AlloDerm®), Experimental tissue defect, Tissue regeneration, Graft material, Carrier
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Fig. 1. AlloDerm® is an acellular dermal matrix derived from donated human skin tissue. The human donor tissue
undergoes a multi-step proprietary process that removes both epidermis and the cells responsible for immune
response and graft rejection. What remains is a matrix of framework of the natural bioclogical components,
ready to enable the body to mount its own tissue regeneration process. [Cited from the webpage of LifeCell

corporation].
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Fig. 2. Radiographs of the B-2 group at 4 (A) and 8 (B)
weeks after the graft. The marked radiopacity of the bone
defect is observed at weeks 4 and 8.

Fig. 4. Radiographs of the B-3 group at 4 (A) and 8 (B)

weeks after the graft. The marked radiolucency of the bone
defect is observed at weeks 4 and 8.

Fig. 6. Radiographs of the B-5 group at 4 (A) and 8 (B)

Fig. 3. Radiographs of the B-1 group at 4 (A) and 8 (B)
weeks after the graft. The radiolucency of the bone defect
is observed at weeks 4 and 8.

Fig. 5. Radiographs of the B-4 group at 4 (A) and 8 (B)
weeks after the graft. A, The radiolucency in the bone
defect is observed. B, The more increased radiopacity is
observed at week 8 than at week 4.

3

weeks after the graft. A, The radiolucency of the bone
defect is observed. B, The radiopacity is more increased at

week 8 than at week 4.
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Table 1. Summary of densitometry

Groups Week 4 Week 8
B-1 122 + 0.03 1.25 + 0.06
B-2 093 £ 0.16* 1.02 + 0.14*
B-3 122 + 0.07 120 + 0.01
B-4 111 + 0.06 115 + 0.07
B-5 114 + 017 1.08 + 0.09

The values are expressed asthemean + SD. * p<0.05, compared with the B-1.

Fig. 7. Photomicrographs of the S-1 group at 4 (A) and 8 (B) weeks after the graft. A, The adjacent tis—
sue is closely attached to the muscle tissue (H-E stain, original magnification X 40). B, There is no
traces of the tissue defect (H-E stain, original magnification x 40).

Fig. 8. Photomicrographs of the S-2 group at 4 (A) and 8 (B) weeks after the graft. A, The epidermal
inclusion cyst lined by the keratinized epithelia is observed (H-E stain, original magnification x 40 and
inset x 100). B, The keratins are observed in the lumen of the cyst and the hair follicles noted in the
lining wall (H-E stain, original magnification X 40 and inset x 100).
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Fig. 9. Photomicrographs of the S-3 group at 4 (A) and 8 (B) weeks after the graft. A, The migration of
the fibroblasts into the periphery of collagen fibers is observed (H-E stain, original magnification x 40
and inset x 100). B, The inflammatory cells are decreased and the vascular ingrowth is observed at the
collagen fibers of the AlloDerm®™ (H-E stain, original magnification x 40 and inset x 100).

Fig. 10. Photomicrographs of the B-1 group at 4 (A) and 8 (B) weeks after the graft. A, The defect site
remain empty. The osteoblasts and the new bones are seen at the osteostomy sites of the bone defect
(H-E stain, original magnification x 40). B, The fibrous tissue is observed in the defect site (H-E stain,
original magnification x 40).

] A “ ‘ %.". i
Fig. 11. Photomicrographs of the B-2 group at 4 (A) and 8 (B) weeks after the graft. A, The grafted
autogenous bone and bone marrow containing the hematopoietic cells can be seen in the defect site (H-

E stain, original magnification X 40). B, The increased bone regeneration and the hemopoietic marrow
can be seen in the defect site (H-E stain, original magnification X 40).
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Fig. 12. Photomicrographs of the B-3 group at 4 (A) and 8 (B) weeks after the graft. A, The AlloDerm® is
well maintained at the defect site and enclosed by the fibrous capsule (H-E stain, original magnification
X 40). B, The fibrous capsule separate the AlloDerm® and the adjacent bone (H-E stain, original

magnification X 40).

Fig. 13. Photomicrographs of the B-4 group at 4 (A) and 8 (B) weeks after the graft. A, The adjacent
bone tissues are closely attached to the AlloDerm®. There are numerous osteoblasts and blood vessels
in the boundary of the adjacent bone (H-E stain, original magnification x 40 and inset x 100). B, There
is an active bone formation in the adjacent bone tissue. The adjacent bone tissue is also mature (H-E
stain, original magnification x 40 and inset x 100).

Fig. 14. Photomicrographs of the B-5 group at 4 (A) and 8 (B) weeks after the graft. A, The adjacent
tissues are closely attached to the AlloDerm®. There are numerous osteoblasts in the boundary of
adjacent bone (H-E stain, original magnification X 40 and inset X 100). B, The adjacent tissue is also
closely attached to the AlloDerm®™. There is an active bone regeneration in the adjacent tissue (H-E stain,
original magnification x 40 and inset x 100).
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