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Application of Acellular Dermal Matrix in
Reconstruction of Oral Mucosal Defects

in 36 Cases
Lin-Jun Shi, DDS,* Yong Wang, DDS,† Chi Yang, DDS, PhD,‡

and Wei-Wen Jiang, DDS, PhD§

Purpose: Artificial grafts have been investigated for use in the repair of oral mucosal defects. The aim
of this retrospective study was to present the outcomes of the use of acellular dermal matrix (ADM) grafts
to repair oral mucosal defects.

Materials and Methods: Data from 36 patients with oral mucosal defects reconstructed with ADM
grafts from 2003 through 2009 were reviewed. All patients were followed-up for at least 6 months to
observe the graft repair, wound-healing time, contracture, color, infection, pain, immunologic reaction,
texture of the graft, and clinical course. Graft success was defined as the ADM graft being replaced by
new mucosa-like tissue and the oral mucosal defect being covered with the new mucosa-like tissue. Any
evidence of incomplete graft re-epithelialization or graft sloughing was considered a graft failure
(complete or incomplete).

Results: Of the 36 cases, 34 grafts (94.4%) were successfully replaced with new mucosa-like tissues and
only 2 grafts (5.6%) failed. No complaints such as pain, immunologic reaction, or infection were observed
during the follow-up. Mild graft contraction occurred in 7 patients with lip or buccal defects, especially
at approximately 3 to 5 weeks after the reconstructive surgery.

Conclusions: The ADM grafts for oral mucosal defects were safe and effective. The present data
support the clinical application of ADM grafts in reconstructing oral mucosal defects caused by various
oral diseases.
© 2012 American Association of Oral and Maxillofacial Surgeons
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umors, trauma, oral mucosal diseases, preprosthetic
urgery, and other conditions frequently result in oral
ucosal defects, which may have a significant impact

n deglutition, speech, and swallowing. The mainte-
ance of the oral cavity lining, tongue mobility, and
ensation are crucial to the preservation of these func-
ions.1

Reconstructive options for mucosal defects of the
oral cavity historically have included primary closure,
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mucosal grafts, split-thickness skin grafts (STSGs), and
free microvascular transfer of tissues.1

Primary closure is a good choice for small defects in
a loose area of the oral cavity. However, large oral
mucosal defects are difficult to repair by primary
closure because the procedure may lead to limited
mobility or create anatomic deformity. For limited
defects, mucosal grafts or STSGs are common
choices. However, these 2 methods have their disad-
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vantages. Mucosal grafts are limited by the donor
supply, dysfunction, unaesthetic appearance, pain,
and infection at the donor and receptor sites. The
STSG procedure has gained popularity owing to the
ease of harvest from a distant site (usually the thigh),
the large quantities of skin available for grafting, and
the improved graft take resulting from the thin nature
of the graft.1 However, there is often significant con-
racture of the graft, which may result in decreased
ongue mobility and function. Moreover, complica-
ions, including morbidity and poor esthetics at the
onor site, often occur.1 The free microvascular skin

flap, with its rich vascularity permitting a high degree
of versatility and reliability in design, is a useful re-
construction method for postoperative defects. Un-
fortunately, this method often results in complica-
tions at the donor site, including poor esthetics,
morbidity, and decreased strength and sensation.2

In the previous decade, the acellular dermal matrix
(ADM) has been found to have wide applications in
many areas of reconstructive surgery. Investigators
have suggested that the ADM might be an acceptable
alternative to the criterion standard STSG for the re-
construction of mucosal defects of the small oral
cavity caused by oral cancer resection surgery.3 The

resent retrospective study presents a review of 36
atients with oral mucosal defects who were treated
ith ADM grafts. With this procedure, a satisfying

herapeutic effect was achieved.

Materials and Methods

GENERAL DATA

The authors reviewed the data for 36 patients
treated from 2003 through 2009 for oral mucosal
defects resulting from various causes. The inclusion
criteria were 1) an oral mucosal defect size of at least
1 cm2 in the palate or gingiva, at least 1.5 cm2 in the
buccal mucosa or the dorsum of the tongue or lip, or
at least 2 cm2 in the margin of tongue or vestibular
roove; 2) no inflammation, erosion, or infiltration;
nd 3) at least 18 years old. The exclusion criteria
ere 1) preoperative radiotherapy or chemotherapy;
) an oral mucosal defect size smaller than 1 cm2 in
he palate or gingiva, smaller than 1.5 cm2 in the
uccal mucosa or the dorsum of the tongue or lip, or
maller than 2 cm2 in the margin of the tongue or

vestibular groove; 3) inflammation, erosion, or infil-
tration; and 4) younger than 18 years old. All oral
mucosal defects were repaired with ADM grafts at the
Department of Oral and Maxillofacial Surgery, Shang-
hai Ninth People’s Hospital, Shanghai Jiao Tong Uni-
versity School of Medicine. The study was approved
by the institutional review board of Shanghai Ninth
People’s Hospital (201142), and written informed

consent was obtained from all patients. p
ACELLULAR DERMAL MATRIX

The human ADM (AlloDerm) was obtained from
Beijing Qinyuan Weiye Biologic Tissue Engineering
Science and Technology Ltd Co (Beijing, China; au-
thorized number, 04-3460736). The size of the ADM
patches ranged from 1 � 1 to 4 � 5 cm.

SURGERY

All patients underwent routine diagnostic evalua-
tion before proceeding to surgical resection of the
oral lesions. The surgeries were performed under
local anesthesia in the operating room. The oral le-
sions were removed according to the operative rou-
tine. All patients required reconstruction of signifi-
cant full-thickness intraoral mucosal defects. The
resulting defect was evaluated by the treating surgeon
(Y.W.), and the patients who met the criteria under-
went the grafting procedure with the aim of maintain-
ing optimal postoperative oral cavity function. After
rehydration for at least 30 minutes, an appropriately
sized and shaped piece of ADM graft was placed
directly on the basement membrane surface (the
coarse side) to contact the wound and was secured
with peripheral sutures. The sutures were left un-
trimmed to allow a bolster to be secured. A medical
iodoform gauze bolster was then made to cover the
graft and was secured with the peripheral sutures to
securely fix the graft to the underlying tissues. This
bolster was left in place for a mean of 3 to 7 days, and
the sutures were removed on the seventh postopera-
tive day. Antibiotics and antiseptic mouthwash were
used to prevent infection.

POSTOPERATIVE FOLLOW-UP

The patients were required to visit the outpatient
clinic on the seventh postoperative day. Further
clinic visits were performed after 1, 3, and 6
months to observe the results of the graft repair.
Graft success was defined as the ADM graft being
replaced with new mucosa-like tissue and the oral
mucosal defect being covered with new mucosa-
like tissue. Any evidence of incomplete graft re-
epithelialization or graft sloughing was considered
graft failure (complete or incomplete). Two pa-
tients, 1 with squamous cell carcinoma and 1 with
mucoepidermoid carcinoma, were followed every 3
months beyond the 6-month follow-up visit.
Wound-healing time, contracture, color, infection,
pain, immunologic reaction, texture of graft, and
clinical course were recorded. The immunologic
reaction included acute erythematous bulla forma-
tion, redness, and itching of the skin; swelling of
the oral mucosa; damage to the host tissue; and
destruction of the artificial graft.2 Patients’ com-
laints with regard to discomfort at the graft bed
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were considered evidence of pain.4 In addition,
eglutition and sleeping quality were recorded for
trauma cases. All patients were assessed by the

ame observer (Y.W.).

Results

The patients’ data and outcomes are presented in
Table 1. There were 19 male and 17 female patients
whose ages ranged from 21 to 82 years (mean age,
48.9 yr). Of the 36 cases reviewed in this report, 34
grafts (94.4%) were successfully replaced with new
mucosa-like tissues (Figs 1 to 5) and only 2 grafts
5.6%) failed. After 6 months of follow-up, a natural-
ppearing mucosal surface of the ADM graft area was

Table 1. CLINICAL DATA AND OUTCOMES OF 36 PATIE

Patient
No.

Age
(yr) Gender Diagnosis

1 45 F Papilloma
2 25 M Trauma
3 57 F Fibroma
4 37 F Maxillary sinus fistula
5 66 M Papilloma
6 54 M Papilloma
7 43 F Fibroma
8 27 M Trauma
9 49 M Papilloma

10 46 M Fibroma
11 50 F Papilloma
12 55 M Papilloma
13 55 F Epulis
14 62 M Papilloma
15 62 F Papilloma
16 82 F Shallow vestibular groove
17 47 M Maxillary sinus fistula
18 78 M Hyperplasia after ill-fitting dentur
19 50 M Papilloma
20 45 F Papilloma
21 46 F Chronic mucositis
22 66 M High attachment of frenum
23 57 M Epulis
24 57 F High attachment of frenum
25 21 M Shallow vestibular groove
26 50 F Fibroma
27 23 F Trauma
28 28 M Trauma
29 54 M SCC
30 22 F Trauma
31 27 F Maxillary sinus fistula
32 62 F Papilloma
33 54 M Papilloma
34 50 M Papilloma
35 52 F Mucoepidermoid carcinoma
36 58 M Papilloma

Abbreviations: F, female; M, male; SCC, squamous cell carc

Shi et al. Acellular Dermal Matrix for Oral Defects. J Oral Maxill
bserved in every patient. H
The clinical courses of the 34 successful cases
ere as follows. Twelve grafts (35.3%) were found

o have a porcelain-whitish color and were attached
o the wounds when the bolsters were removed.
he attached grafts were soft in texture and infil-

rated with red specks. The red infiltration became
xtensive from the 14th postoperative day, and
otal integration with the peripheral oral mucosa
as observed subsequently. The other 22 grafts

64.7%) were found to be pink and integrated with
he peripheral oral mucosa on the day when the
olsters were removed.
The 2 failed grafts were found to be pale at the first

ollow-up. On the 14th postoperative day, the grafts
ere found not to be closely attached to the palate.

raft Location Graft Size (cm2)
Graft

Success Contraction

ate 1.5 � 1 Yes No
giva 1 � 1 Yes No

ate 1 � 1 Yes No
ate 1 � 1 Yes No
ate 1.5 � 1 No Graft failure
ate 1 � 1 Yes No
ate 1 � 1 Yes No
wer lip 1.5 � 2.5 Yes Mild
ate 1.5 � 1 No Graft failure
ate 1.5 � 1 Yes No
ate 1 � 1 Yes No
ate 1 � 1 Yes No
giva 2 � 2 Yes No

ate 1.5 � 1 Yes No
ate 1 � 1 Yes No
stibular groove 2 � 3.5 Yes No
ate 1 � 1 Yes No
and gingiva 4 � 5 Yes Mild

ate 1.5 � 1 Yes No
ate 1 � 1 Yes No
ccal 1.5 � 2 Yes Mild
ccal 2 � 2.5 Yes Mild
giva 1.5 � 2.5 Yes No

ccal 1.5 � 2.5 Yes Mild
stibular groove 2 � 3 Yes No
ate 1 � 1 Yes No
giva 3 � 4 Yes No
giva 2 � 3 Yes No

ccal 1.5 � 2 Yes Mild
wer lip 1.5 � 2.5 Yes Mild
ate 1 � 1 Yes No
ate 1 � 1 Yes No
ate 1.5 � 1 Yes No
ate 1.5 � 1.5 Yes No
ate 1.5 � 2.5 Yes No
ate 1.5 � 2.5 Yes No
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completely at the next clinic visit, that is, 1 month
after surgery.

Mild graft contraction occurred in 7 patients with
lip or buccal defects, most notably at 3 to 5 weeks
after reconstructive surgery. No more contraction
was found until the third postoperative month. It is
interesting that no graft contraction was found in the
compact oral mucosa. A linear scar around the graft
was found in only 3 patients. No recurrence was
observed in 2 patients with oral squamous cell carci-
noma and mucoepidermoid carcinoma, respectively,
during the follow-up. Of all patients, including the 2
with failed grafts, no complaints such as pain, immu-
nologic reaction, or infection were reported during
the follow-up.

FIGURE 1. Upper lip and anterior upper gingival hyperplasia
derived from ill-fitting denture (frontal view).

Shi et al. Acellular Dermal Matrix for Oral Defects. J Oral Maxil-
lofac Surg 2012.

FIGURE 2. Upper lip and anterior upper gingival hyperplasia
derived from ill-fitting denture (intraoral view).

Shi et al. Acellular Dermal Matrix for Oral Defects. J Oral Maxil-

lofac Surg 2012.
For the 5 patients with defects resulting from
trauma, pain was greatly relieved on the second post-
operative day, and better deglutition and sleeping
quality were achieved.

Discussion

Oral mucosal defects resulting from tumors,
trauma, oral mucosal diseases, and preprosthetic sur-
gery frequently represent major reconstructive chal-
lenges to oral and maxillofacial surgeons. Here, the
authors present a review of 36 patients with oral
mucosal defects repaired with ADM grafts. With
this procedure, a satisfying therapeutic effect was
achieved. The composition of the patients included in
this study differed from those described by Rhee et al4

FIGURE 3. Excision of the lesion.

hi et al. Acellular Dermal Matrix for Oral Defects. J Oral Maxil-
ofac Surg 2012.

FIGURE 4. Reconstruction of mucosal defect with the acellular
dermal matrix graft.

Shi et al. Acellular Dermal Matrix for Oral Defects. J Oral Maxil-

lofac Surg 2012.
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and Girod et al1 who focused mainly on oral mucosal
defects resulting from oral cancer.

The ADM is derived from donated human skin tis-
sue. It has a meshed structure composed of an extra-
cellular matrix. This structure creates a suitable scaf-
fold for epithelial cell and fibroblast infiltration and
neovascularization. The retained basement mem-
brane complex of the ADM provides for a basement
membrane side and dermis side. The dermis side is
beneficial for quick vascularization, whereas the base-
ment membrane side provides a natural surface for
ADM epithelialization. In the previous decade, the
ADM has found wide application in many areas of
reconstructive surgery, such as complex anorectal
fistula repair,5 diabetic foot ulcers and wound treat-
ment,6,7 ventral hernia repair,8 breast reconstruc-
ion,9 burn treatment,10-12 and coverage of the radial

forearm free flap donor site.13 The ADM has shown its
ffectiveness in preventing Frey syndrome after parot-
dectomy14-16 and in periodontal practice, including
alveolar ridge augmentation,17 gingival augmenta-
ion,18 root coverage,19-25 and alveolar ridge collapse

prevention.26 To date, the ADM graft has been used
mainly in the reconstruction of oral mucosal defects
after surgery for oral cancer.1,4 In the present study,

ost defects resulted from benign tumor resection
urgery or trauma.

Previous investigators have suggested that ADM
ay be an acceptable alternative to the criterion stan-

ard STSG for the reconstruction of small oral cavity
ucosal defects.3 Girod et al1 compared the efficacy

of the ADM with the STSG in oral cavity reconstruc-
tion for oral cancer. ADM grafting for reconstructing
the oral cavity offers several advantages over STSGs,
including the lack of donor site morbidity, lower cost,
a natural-appearing mucosal surface, and compara-

FIGURE 5. Three weeks after surgery.

hi et al. Acellular Dermal Matrix for Oral Defects. J Oral Maxil-
ofac Surg 2012.
ble—and possibly superior—functional status. Fur- s
thermore, the ADM grafts exhibited decreased inflam-
mation, fibrosis, and keratinization compared with
STSG samples in histopathologic examination.

After elimination of keratin-containing epidermis
and cell elements in the dermis by freeze drying, the
ADM has an acellular collagenous structure that elicits
a minimal immune response.27 Moreover, the 3-strand
piral structure of the collagen molecule is very stable
nd is associated with minimum metabolic activa-
ion.27 As expected, no immunologic reactions were

observed in this study.
In the present report, the ADM grafts were used to

repair buccal, palate, gingival, lip, vestibular groove,
and maxillary sinus mucosal defects in 36 patients. Of
the 36 cases in this study, 34 grafts (94.4%) were
successfully replaced with new mucosa-like tissues
and only 2 grafts (5.6%) on the hard palate were
sloughed. The failures may have been caused by the
bolster not being tightly secured to the palate. How-
ever, the meshed ADM graft covers the exposed bone
by providing a barrier, thus limiting granulation heal-
ing and decreasing discomfort. In the other denuded
bone cases, graft success was achieved because
enough pressure was set over the bolster to eliminate
the dead cavity between the thin graft and the de-
nuded bone. In the report by Rhee et al,4 1 graft in the
etromolar triangle and palate failed because of post-
perative hemorrhage.
Primary closure after resection of the denture hy-

erplasia without reconstruction of the lip would
esult in complete vermilion lip introversion, which
ould impair the appearance and function of the
pper lip and cause difficulty for the prosthodontists.
n the present cohort, lip deformity was avoided by
pplying the ADM graft in lip reconstruction as an
lternative to primary closure.

The authors succeeded in applying an ADM graft to
over the defect of the oral maxillary sinus fistula after
ooth extraction in 3 patients. Compared with the
raditional sliding buccal mucosal flap reconstruction,
he authors’ procedure displayed several potential
enefits, including operation simplification, shorter
urgical time, absence of a donor site wound, and an
limination of tensional sensation resulting from a
hallow vestibular groove.

Graft contraction of various degrees was observed,
ost notably in 7 patients with lip or buccal defects.
owever, no obvious graft contraction was observed

n the defects of the compact oral mucosa. To the
uthors’ minds, the grafts in the lip or buccal areas
ontracted more than those in other areas because of
he loose texture of the lip and buccal mucosa.

In conclusion, the ADM grafts for oral mucosal
efects were safe and effective. The present data

upport the clinical application of ADM grafts in re-
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constructing oral mucosal defects caused by various
oral diseases.

References
1. Girod DA, Sykes K, Jorgensen J, et al: Acellular dermis com-

pared to skin grafts in oral cavity reconstruction. Laryngoscope
119:2141, 2009

2. Chen CM, Yang CF, Shen YS, et al: The use of artificial dermis
for surgical defects in the treatment of oral premalignant le-
sions. J Surg Oncol 97:291, 2008

3. Costantino PD, Wolpoe ME, Govindaraj S, et al: Human dural
replacement with acellular dermis: Clinical results and a review
of the literature. Head Neck 22:765, 2000

4. Rhee PH, Friedman CD, Ridge JA, et al: The use of processed
allograft dermal matrix for intraoral resurfacing: An alternative
to split-thickness skin grafts. Arch Otolaryngol Head Neck Surg
124:1201, 1998

5. Abkr MM, Wen H, Huang HG, et al: Randomized controlled trial
of minimally invasive surgery using acellular dermal matrix for
complex anorectal fistula. World J Gastroenterol 16:3279, 2010

6. Reyzelman A, Crews RT, Moore JC, et al: Clinical effectiveness
of an acellular dermal regenerative tissue matrix compared to
standard wound management in healing diabetic foot ulcers: A
prospective, randomised, multicentre study. Int Wound J
6:196, 2009

7. Winters CL, Brigido SA, Liden BA, et al: A multicenter study
involving the use of a human acellular dermal regenerative
tissue matrix for the treatment of diabetic lower extremity
wounds. Adv Skin Wound Care 21:375, 2008

8. Diaz JJ Jr, Conquest AM, Ferzoco SJ, et al: Multi-institutional
experience using human acellular dermal matrix for ventral
hernia repair in a compromised surgical field. Arch Surg 144:
209, 2009

9. Becker S, Saint-Cyr M, Wong C, et al: AlloDerm versus Der-
maMatrix in immediate expander-based breast reconstruction:
A preliminary comparison of complication profiles and material
compliance. Plast Reconstr Surg 123:1, 2009

10. Feng X, Shen R, Tan J, et al: The study of inhibiting systematic
inflammatory response syndrome by applying xenogenic (por-
cine) acellular dermal matrix on second-degree burns. Burns
33:477, 2007

11. Munster AM, Smith-Meek M, Shalom A: Acellular allograft der-
mal matrix: Immediate or delayed epidermal coverage? Burns
27:150, 2001

12. Wainwright D, Madden M, Luterman A, et al: Clinical evalua-
tion of an acellular allograft dermal matrix in full-thickness
burns. J Burn Care Rehabil 17:124, 1996
13. Sinha UK, Shih C, Chang K, et al: Use of AlloDerm for coverage of
radial forearm free flap donor site. Laryngoscope 112:230, 2002
14. Sinha UK, Saadat D, Doherty CM, et al: Use of AlloDerm
implant to prevent Frey syndrome after parotidectomy. Arch
Facial Plast Surg 5:109, 2003

15. Sachsman SM, Rice DH: Use of AlloDerm implant to improve
cosmesis after parotidectomy. Ear Nose Throat J 86:512, 2007

16. Ye WM, Zhu HG, Zheng JW, et al: Use of allogenic acellular
dermal matrix in prevention of Frey’s syndrome after parotid-
ectomy. Br J Oral Maxillofac Surg 46:649, 2008

17. Fotek PD, Neiva RF, Wang HL: Comparison of dermal matrix
and polytetrafluoroethylene membrane for socket bone aug-
mentation: A clinical and histologic study. J Periodontol 80:
776, 2009

18. Scarano A, Barros RR, Iezzi G, et al: Acellular dermal matrix
graft for gingival augmentation: A preliminary clinical, histo-
logic, and ultrastructural evaluation. J Periodontol 80:253,
2009

19. Barker TS, Cueva MA, Rivera-Hidalgo F, et al: A comparative
study of root coverage using two different acellular dermal
matrix products. J Periodontol 81:1596, 2010

20. Haghighati F, Mousavi M, Moslemi N, et al: A comparative study
of two root-coverage techniques with regard to interdental
papilla dimension as a prognostic factor. Int J Periodontics
Restorative Dent 29:179, 2009

21. Jhaveri HM, Chavan MS, Tomar GB, et al: Acellular dermal
matrix seeded with autologous gingival fibroblasts for the treat-
ment of gingival recession: A proof-of-concept study. J Peri-
odontol 81:616, 2010

22. Shepherd N, Greenwell H, Hill M, et al: Root coverage using
acellular dermal matrix and comparing a coronally positioned
tunnel with and without platelet-rich plasma: A pilot study in
humans. J Periodontol 80:397, 2009

23. de Souza SL, Novaes AB Jr, Grisi DC, et al: Comparative clinical
study of a subepithelial connective tissue graft and acellular
dermal matrix graft for the treatment of gingival recessions: Six-
to 12-month changes. J Int Acad Periodontol 10:87, 2008

24. Papageorgakopoulos G, Greenwell H, Hill M, et al: Root cov-
erage using acellular dermal matrix and comparing a coronally
positioned tunnel to a coronally positioned flap approach. J
Periodontol 79:1022, 2008

25. Andrade PF, Felipe ME, Novaes AB Jr, et al: Comparison be-
tween two surgical techniques for root coverage with an acel-
lular dermal matrix graft. J Clin Periodontol 35:263, 2008

26. Fernandes PG, Novaes AB Jr, de Queiroz AC, et al: Ridge
preservation with acellular dermal matrix and anorganic bone
matrix cell-binding peptide P-15 after tooth extraction in hu-
mans. J Periodontol 82:72, 2011

27. Sinha UK, Chang KE, Shih CW: Reconstruction of pharyngeal

defects using AlloDerm and sternocleidomastoid muscle flap.
Laryngoscope 111:1910, 2001


	Application of Acellular Dermal Matrix in Reconstruction of Oral Mucosal Defects in 36 Cases
	Materials and Methods
	General Data
	Acellular Dermal Matrix
	Surgery
	Postoperative Follow-up

	Results
	Discussion
	References


