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— Abstract

AN EXPERIMENTAL STUDY AND CASE ANALYSIS OF ACELLULAR DERMAL MATRIX
IMPLANTATION FOR RESTORATION OF SOFT TISSUE DEFECTS

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

Purpose: This study was aimed to examine the resorption rate, the healing pattern, and the
response of the surrounding tissue after the graft of the acellular dermal matrix (AlloDerm®) and
the autogenous dermis, and to report the clinical result of the use of AlloDerm® in order to restore
the soft tissue defects.

Methods: Twenty mature rabbits, weighing about 3 ke, were used for the experimental study.
The 10x10 mm-size autogenous dermis and the AlloDerm® were grafted to the space between the
external abdominal oblique muscle and the fascia of the rabbits. And the AlloDerm® was grafted to
the pocket between the skin and the underlying perichondrium of rabbit ear. The resorption rate of
the grafted sites was calculated, and the tissue specimens were histologically examined at 1, 2, 4,
and 8 weeks after the graft. The five patients with the cleft-lip nasal deformity and the one patient
with the saddle nose deformity, who received the AlloDerm® graft to restore the facial soft tissue
defects, were reviewed for the clinical study.

Results: The resorption rate at 8 weeks after the graft was 21.5% for the autogenous dermis, and
16.0% AlloDerm®. In microscopic examinations, the infiltration of the inflammatory cells and the
epidermal inclusion cyst were observed in the autogenous dermis graft. However, the neovascular-
ization and the progressive growth of the new fibroblasts were shown in the AlloDerm® graft. And
the six patients, who received the AlloDerm® graft, demonstrated the good stability of the grafts and
improved appearance. There were no remarkable complications such as inflammation, rejection, dis-
location, and severe absorption in the clinical cases.

Conclusion: These results suggest that AlloDerm® can be an useful graft material for restoration
of soft tissue defects because of the good stability and the tissue response without the remarkable
clinical complications.

Key words: AlloDerm®, Autogenous dermis, Resorption rate
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Fig. 1. Diagrams showing AlloDerm® graft method. A, sandwich technique. B, cigarette technigue.
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Fig. 2. The volume change after the autogenous dermis and
the AlloDerm® graft according to the time elapsed.
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Fig. 3. Photomicrographs of the autogenous dermis (A), the AlloDerm® (B) of the abdomen, and the AlloDerm® (C)
of the ear at one week after the graft. A, The infiltration of the inflammatory cells are observed around the auto-
geous dermis (H-E stain, original magnification X 40). B, The numerous inflammatory cells are surrounded in the
dispersed eosinophilic collagen bundles (H-E stain, original magnification X 100). C, A lot of inflammatory cells
are also observed in the AlloDerm® and the underlying perichondrium (H-E stain, original magnification x 100).

1% ®N

Fig. 4. Photomicrographs of the autogenous dermis (A), the AlloDerm® (B) of the abdomen, and the AlloDerm® (C)
of the ear at two weeks after the graft. A, The giant cells are observed in the grafted autogeous dermis surround-
ed by the fibrous capsule (H-E stain, original magnification X 40 and inset X 400). B, The homogenous fibrous
capsules which infiltrated by the inflammatory cells observed (H-E stain, original magnification X 100). C, The
inflammatory cells are decreased and the fibrous tissues surround and migrate to the AlloDerm® (H-E stain, origi-
nal magnification X 40 and inset X 100).

Fig. 5. Photomicrographs of the autogenous dermis (A), the AlloDerm®(B) of the abdomen, and the AlloDerm®™(C)
of the ear at four 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 400). B, The migration of the fibroblasts into the
periphery of collagen fibers is observed (H-E stain, original magnification X 200 and inset X 400). C, The migra-
tion of the fibroblasts into the periphery of collagen fibers is observed and the vascular ingrowth is seen around
the AlloDerm® (H-E stain, original magnification X 40 and inset x 100).

Fig. 6. Photomicrographs of the autogenous dermis (A) and the AlloDerm® (B) of the abdomen, and the AlloDerm®
(C) of the ear at eight weeks after the graft. A, The numerous keratins are observed in the lumen of cyst and the
hair follicles are noted in the lining wall (H-E stain, original magnification X 100 and inset X 400). B, The newly
formed vessels and the fibroblasts observed in center portion of the AlloDerm®™ (H-E stain, original magnification
X 40). C, The newly formed fibrous tissues blend with the collagenous tissues of the AlloDerm* (H-E stain, origi~
nal magnification X 40 and inset x 100).
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Table 1. Data of the patients who received the AlloDerm® graft

(?\?;e Age/Sex Diagnosis Operation name Reci(psi;a;t) 91D Fg&z&&g / Complication
I sGmAL BOLP CLND e e sy 13m/stable  none
2 13y/M UCL, CLND Philtrél]jli\%ecjziﬁ?éﬁation, Rig}(]; (}; Qi;tfil;;dge 3 m / stable none
3 15y/M  BCLP,CLND di‘;}i“f}ii“ﬁiif;as y (;iopxmfge;if) 2'm / stable none
4 22y/M  BCLP, CLND Léi;‘ggr;ﬁiggi (;iopxufge;;f) 6 m / stable none
5  24y/M  UCLP, CLND Veméﬁ%ﬁfi‘zgﬁm' L(e;g leg H;E;O)n 8 m / stable none
ey 2m/sabe oo

Abbreviations: UCLP, uilateral cleft lip and palate: BCLP, bilateral cleft lip and palate: CLND, cleft-lip nasal deformi-
ty; OR & IF, open reduction and internal fixation; Follow-up, the period of follow-up examination: Stability, the post-
operative stability: y, years: m, months.
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Fig. 7. Preoperative (A), intraoperative (B), and 13 month postoperative (C) photographs showmg the augmentation of the right
vermilion using the AlloDerm® graft and the correction of the cleft-lip nasal deformity using Bardach open rhinoplasty in a 8-
year-old boy. Note the augmented right vermilion, the symmetry of the upper lip, and the improved nasal appearance.

Fig. 8. Preoperative (A), intraoperative (B), and 3-month postoperative (C) photographs showing the augmentation of the right
philtral ridge using the AlloDerm® graft, V-Y advancement of the central part of the upper lip, and the correction of the cleft-lip
nasal deformity in a 13-year-old boy. Note the augmented right philtral ridge and the lip tubercle, and the improved nasal

appearance.
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Fig. 9. Preoperative (A), intraoperative (B), and 2-month postoperative (C) photographs showing the aug-
mentation of the central part of the upper lip using the AlloDerm® graft, V-Y advancement of the central part
of the upper lip, and the correction of the cleft-lip nasal deformity using Bardach open rhinoplasty in a 15-
year-old boy. Note the augmented central part of the upper lip and the improved nasal appearance.

Fig. 10. Preoperative (A), intraoperative (B), and 6-month postoperative (C) photographs showing the augmentation of the defi-
cient the central part of the upper lip using the V-Y advancement and the AlloDerm® graft, and the correction of the cleft-lip nasal
deformity in a 22-year-old man. Note the augmented lip tubercle and the improved nasal appearance.
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Fig. 11. Preoperative (A), intraoperative (B), and 8-month postoperative (C) photographs showing the augmentation of the defi-
cient left vermilion using modified Gillies unilateral Cupid’s bow operation and the AlloDerm® graft and the correction of the cleft-
lip nasal deformity in a 24-year-old man. Note the augmented left vermilion and the improved lip appearance.

Fig. 12. Preoperative (A), intraoperative (B), and 2-month postoperative (C) photographs showing the augmenta-
tion of the depressed nasal dorsum using the AlloDerm® and the auricular cartilage graft in a 32-year-old woman.
Note the augmented nasal dorsum.
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