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This article describes a technique in which an acellular dermal allograft is used
in combination with a photopolymerized acrylic resin stent to increase the zone
of keratinized tissue around osseointegrated dental implants. During the secondstage surgery, a split thickness labial flap is reflected and apically repositioned
by being sutured onto the periosteum and connective tissue. The acellular dermal
allograft is then sutured onto the recipient site. The acrylic resin is trimmed and
secured with temporary abutments to the implants, fitting passively over the
graft and then photopolymerized intraorally. The stent is left for 1 week to secure
the graft in place. This technique offers an alternative mucogingival procedure
for increasing the zone of keratinized tissue around osseointegrated dental
implants.
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mplant-retained or implant–tissue supported mandibular overdentures have become a valid
treatment modality.1,2 The reported high success rate of implants placed at the anterior
area of the mandible3–5 does not seem
to be adversely affected by the lack of
keratinized tissue around the implants.3,6 However, the presence of mobile mucosal tissue around the fixtures
has been associated with chronic irritation and patient discomfort.7
The purpose of the current report
is to describe a technique that increases
the zone of keratinized tissue around
osseointegrated dental implants.

I

CASE STUDY
A 67-year-old Caucasian woman presented at the center for Prosthodontics
and Implant Dentistry at Loma Linda

University seeking treatment for her
fully edentulous mandible. After discussing the different treatment modalities, she decided to have an implant–
tissue supported mandibular overdenture.
Two Steri-Oss 3.8 3 14 mm threaded TPS-coated root-form implants (Nobel Biocare, Yorba Linda, Calif) were
placed in areas 22 and 27. Implant surgery and subsequent healing were uneventful. At the time of second-stage
surgery, mobile mucosa was covering
the area above the implants with a lack
of keratinized tissue (Figure 1). It was
decided to perform mucogingival surgery around the 2 implants in order to
provide a zone of keratinized tissue
around the implants.
A split-thickness flap was reflected
around the 2 implants. The mucosal
part was severed8 and, after performing periosteal fenestration9,10 in order
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FIGURES 1–4. FIGURE 1. Preoperative view. FIGURE 2. A split thickness flap has been reflected. The labial flap is sutured onto the underlying
connective tissue and periosteum. Two hexed temporary abutments have been adjusted at a 3 mm height above the fixtures. The abutments
are screw-retained at the fixture level. FIGURE 3. The allograft is sutured onto the recipient site. FIGURE 4. The photopolymerized acrylic
resin is positioned passively above the graft and photopolymerized.

to prevent muscle reattachment, the labial flap was sutured on the underlying connective tissue and periosteum
with a resorbable chromic gut 6-0 suture (Johnson & Johnson, Somerville,
NJ; Figure 2).
Two Steri-Oss temporary nonhexed titanium abutments (Nobel Biocare)
were placed onto the implants. The
height was adjusted to 3 mm above the
implant level (Figure 2).
An AlloDerm acellular dermal allograft (Lifecore, Chaska, Minn)11–14
was trimmed and sutured onto the recipient site with the same suture material (Figure 3). Photopolymerized
Triad acrylic resin material (Dentsply
International, York, Penn) was trimmed
and placed on the top of the temporary
abutments. The acrylic resin was then
20
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photopolymerized (Optilux, Kerr, Danbury, Conn; Figure 4).
After curing, the stent was removed along with the attached temporary abutments, trimmed, and polished on a lathe unit (Baldor Electric,
Ft Smith, Ark) with pumice. The stent
was then placed in the mouth and the
abutment screws were hand-tightened
(Figure 5). The stent was removed 7
days after placement.
The healing of the grafted area was
uneventful (Figures 6 and 7). The patient reported minimal discomfort during the healing period.
DISCUSSION
The use of acrylic stents in mucogingival surgeries has been proposed as a
way to provide stability and protection

to the grafted area (Table 1).15–26 The
stents can be secured onto the recipient
site through perimandibular sutures,15–21 fixation bone screws,22,23 adhesive,21,24 or osseointegrated dental
implants.25,26 Typically, the surgical
stents are fabricated in the laboratory
by using an altered cast.23,25 The significance of the current method (‘‘Loma
Linda stent’’) is that it eliminates the
laboratory step, reducing the time and
cost for the preparation of the stent. In
addition, the risk of having necrosis
because of the pressure that the stent
may apply on the graft27 is reduced because the acrylic resin is applied passively and photopolymerized at a passive stage onto the grafted area.
The use of an acellular dermal allograft11–14 eliminates the need of har-
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FIGURES 5–7. FIGURE 5. The implant-supported, screw-retained stent is placed. FIGURE 6. The grafted area 2 weeks postoperatively. FIGURE
7. The final result 6 weeks after the procedure.

TABLE 1
Surgical stents described in combination with mucogingival surgery
Author
Moore15

Type of Template

Graft Used

Overextended impression/
acrylic stent
Acrylic stent
Acrylic stent
Overextended impression/
acrylic stent
Modified cast/acrylic stent
Acrylic stent border molded
after surgery

Skin

Brygider and Bain25

Modified cast/acrylic stent

Palatal

Kahnberg et al19

Acrylic stent

Bone graft

Ten Bruggenkate et al22
Hughes and Howard18

Palatal
Skin

Ziccardi et al26

Acrylic stent
Modified impression/acrylic
stent
Acrylic stent

Nystrom et al20

Acrylic stent

Hip

Loma Linda stent
(2002)

Photopolymerized acrylic resin applied intraorally

Allograft

Hall24
Sanders and Starshak16
Firtell et al17
Grguveric et al23
Small21

Palatal-buccal
Palatal
Skin
No graft
Skin

No graft

Securing Mechanism

Location

Ligatures/Steinman
pins
Adhesive
Ligatures
Circummandibular sutures
Fixation screws
Dermatome glue/
circumvendibular
ligatures
Screw-retained on dental implants
Suspension wires around
zygomatic arch
Single fixation screw
Circummandibular sutures
Screw-retained on dental implants
Zygomatic arch suspension wires
Screw-retained on dental implants

Mandible
Mandible
Maxilla
Mandible
Maxilla
Maxilla

Days in
Place
Not
reported
7
10
10–14
10
7–14

Mandible

7

Maxilla

3

Mandible
Mandible

7
7

Mandible

5

Maxilla

3

Mandible

10
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vesting a free gingival graft from the
palate, which extends the surgical time
and causes postoperative discomfort24
in the donor site. However, although
histologic analysis,12,13 short-term clinical studies,13 and case reports12,14 have
provided promising results, there are
no long-term studies to support the
use of an allograft as the material of
choice for mucogingival surgeries. Increasing the zone of keratinized tissue
has been proposed without the use of
any graft material.22,28–30 However, secondary epithelization has been associated with recurrence of the mucogingival problem.31–33
The described grafting procedure
may extend the total treatment time.
The healing of the graft will necessitate
additional time before further prosthodontic work can be performed. The reported irritation of the area labially to
mandibular anterior implants in patients wearing overdentures,2,7 the enhanced plaque accumulation,34–36 increased bleeding tendency on probing,37
and peri-implant probing depth36,38
around dental implants surrounded by
mobile mucosa can justify the attempt
to increase the zone of keratinized tissue. Alternatively, mucogingival surgery can be performed prior to implant
placement. However, the pressure applied by the temporary complete denture may compromise healing of the
grafted area.
In summary, the proposed technique can offer a relatively easy and
time-effective technique to increase the
zone of keratinized tissue around osseointegrated dental implants.
REFERENCES
1. Johns RB, Jempt T, Heath MR,
Hutton JE, McKenna S, McNamara DC.
A multicenter study of overdentures
supported by Branemark Implants. Int
J Oral Maxillofac Implants. 1992;7:513–
522.
2. Ekfeldt A, Johanson L, Isaksson
S. Implant-supported overdenture
therapy: a retrospective study. Int J
Prosthodont. 1997;10:366–374.
3. Adell R, Eriksson B, Lekholm U,
22

Vol. XXIX/No. One/ 2003

Branemark P-I, Jempt T. A long-term
follow-up study of osseointegrated implants in the treatment of totally edentulous jaws. Int J Oral Maxillofac Implants. 1990;5:347–358.
4. Lindquist LW, Carlsson GE,
Jempt T. A prospective 15-year followup study of mandibular fixed prosthesis supported by osseointegrated implants. Clinical results and marginal
bone loss. Clin Oral Implant Res. 1996;
7:329–336.
5. Noack N, Willer J, Hoffman J.
Long-term results after placement of
dental implants: longitudinal study of
1,964 implants over 16 years. Int J Oral
Maxillofac Implants. 1999;14:748–755.
6. Behneke A, Behneke N, Hoedt
B, Wagner W. Hard and soft tissue reactions to ITI screw implants: 3-year
longitudinal results of a prospective
study. Int J Oral Maxillofac Implants.
1997;12:749–757.
7. Watson RM, Jempt T, Chai J, et
al. Prosthodontic treatment, patient response, and the need for maintenance
of complete implant-supported overdentures: an appraisal of 5 years of
prospective study. Int J Prosthodont.
1997;10:345–354.
8. Corn H. Periosteal separation:
its clinical significance. J Periodontol.
1962;33:140–153.
9. Carranza FA, Carraro JJ, Dotto
CA. Effect of periosteal fenestration in
gingival extension operations. J Periodontol. 1966;37:335–340.
10. Soehren SE, Allen AL, Curtight
DE. Clinical and histologic studies of
donor tissue utilized for free grafts of
masticatory mucosa. J Periodontol. 1973;
44:727–741.
11. Haeri A, Clay J, Finley JM. The
use of an acellular dermal skin graft to
gain keratinized tissue. Compendium.
1999;3:233–242.
12. Silverstein LH, Gornstein RA,
Callan DP, Singh B. Similarities between an acellular dermal allograft and
a palatal graft for tissue augmentation:
clinical report. Periodontal Insights.
1999;6:3–6.
13. Cirulli M, Scarano A, Artese L,
et al. Clinical, histological and ultra-

structural aspects of AlloDerm in implant dentistry. J Dent Res. 1999;78:495.
14. Shulman J. Clinical evaluation
of an acellular dermal allograft for increasing the zone of attached gingiva.
Pract Periodont Aesthet Dent. 1996;8:201–
208.
15. Moore JR. A modification of
stent design for preprosthetic surgery.
J Oral Surg. 1970;28:263–266.
16. Sanders B, Starshak J. Modified
technique for palatal mucosal grafts in
mandibular labial vestibuloplasty. J
Oral Surg. 1975;33:950–952.
17. Firtell DN, Oatis GW, Curtis
TA, et al. A stent for a split-thickness
skin graft vestibuloplasty. J Prosth
Dent. 1976;36:204–210.
18. Hughes WG, Howard CW. Simultaneous split-thickness skin grafting and placement of endosteal implants in the edentulous mandible: a
preliminary report. J Oral Maxillofac
Surg. 1992;50:448–451.
19. Kahnberg KE, Nystrom E,
Bartholdsson L. Combined use of bone
grafts and Branemark fixtures in the
treatment of severely resorbed maxillae. Int J Oral Maxillofac Implants. 1989;
4:297–304.
20. Nystrom E, Kahnberg KE, Albrektsson T. Treatment of the severely
resorbed maxillae with bone graft and
titanium implants: histologic review of
autopsy specimens. Int J Oral Maxillofac
Implants. 1993;8:167–172.
21. Small SA. Surgical stents and
major oral maxillofacial surgery. Dent
Clin North Am. 1989;33:497–509.
22. Ten Bruggenkate CM, Krekeler
G, Van Der Kwast WA, et al. Palatal
mucosal grafts for oral implant devices. Oral Surg Oral Med Oral Pathol. 1991;
72:154–158.
23. Grguveric J, Knezevic G, Kobler
P, et al. An alternative method of fixation of alveolar ridge mucosa during
the vestibuloplasty procedure. Br J Oral
Maxillofac Surg. 1988;26:370–374.
24. Hall HD. Vestibuloplasty, mucosal grafts (palatal and buccal). J Oral
Surg. 1971;29:786–791.
25. Brygider R, Bain C. Custom
stent fabrication for free gingival grafts

Periklis Proussaefs et al

around osseointegrated abutment fixtures. J Prosthet Dent. 1989;62:320–322.
26. Ziccardi VB, Misch C, Patterson GT, et al. Use of endosseous implants to fixate a surgical stent in conjunction with mandibular vestibuloplasty. Comped Contin Educ Dent. 1993;
14:774–779.
27. Samit A, Kent K. Complications associated with skin graft vestibuloplasty. Oral Surg Oral Med Oral
Pathol. 1983;56:586–592.
28. Dym H, Cerbone T. Bone
screws as an aid in vestibuloplasty procedures. J Oral Maxillofac Surg. 1991;49:
1132–1133.
29. Hall MB, Tabeling HJ. Bone sutures for labial vestibuloplasty. J Oral
Surg. 1981;39:708.
30. Clark HB. Deepening of the la-

bial sulcus by mucosal flap advancement: report of a case. J Oral Surg.
1953;11:165–168.
31. Spengler HE, Hayard JR. Study
of sulcus extension wound healing in
dogs. J Oral Surg. 1964:22:413–421.
32. Carranza FA, Carraro JJ, Dotto
CA, et al. Effect of periosteal fenestration in gingival extension operations. J
Periodontol. 1966;37:335–340.
33. Hillerup S. Healing reactions of
relapse in secondary epithelization
vestibuloplasty on dog mandibles. Int J
Oral Surg. 1980;9:116–127.
34. Artzi Z, Tal H, Moses O, et al.
Mucosal considerations for osseointegrated implants. J Prosthet Dent. 1993;
70:427–432.
35. Warrer K, Buser D, Lang NP,
Karring T. Plaque-induced peri-im-

plantitis in the presence or absence of
keratinized mucosa. Clin Oral Implant
Res. 1995;6:131–138.
36. Zarb GA, Schmitt A. The longitudinal clinical effectiveness of osseointegrated dental implants: the Toronto study. Part III: problems and
complications encountered. J Prosthet
Dent. 1990;64:185–194.
37. Apse P, Zarb GA, Schmitt A,
Lewis DW. The longitudinal effectiveness of osseointegrated dental implants. The Toronto study: peri-implant mucosal response. Intern J Periodont Restor Dent. 1991;11:95–111.
38. Bragger U, Burgin W, Hammerle CHF, Lang NP. Associations between clinical parameters assessed
around implants and teeth. Clin Oral
Implant Res. 1997;8:412–421.

Journal of Oral Implantology

23

