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O
ne of the keys to creating an
esthetic illusion of a natural
tooth is to execute an ideal

emergence profile.1 A critical part of
the emergence profile is based on the
type of tissue surrounding the tooth
and whether any defects in the under-
lying bone are present. Although dif-
ferent opinions exist as to whether a
lack of an attached portion of masti-
catory mucosa may jeopardize the
maintenance of the soft tissue health
around dental implants,2,3 there are
many procedures available to increase
the thickness of this tissue. These pro-
cedures include inlay grafts4 and onlay
grafts5 which involve harvesting tissue
from a new patient donor site6 or using
acellular dermal matrix grafts like Allo-
derm (LifeCell Corporation, Branch-
burg, NJ).7,8 Other options are flap
manipulation procedures9 such as the
vascularized interpositional periosteal-
connective tissue flap,10 and controlled
tissue expansion techniques.11 Many
other flap designs have been reported
including the palatal roll technique, slid-
ing and rotating flaps.10,12–16

Ideally the contour of the gingival
tissue on the alveolar ridge is devel-
oped before implant placement.1,17–19

If needed, soft tissue augmentation to
improve the gingival contours can oc-
cur at implant placement20,21 and, if
needed, at the implant uncovery stage
or even later.1,17,22 When bony defects
exist before implant placement and

the implant is placed and restored
without consideration for these de-
fects, the result can be an unnatural
appearance (Fig. 1). Soft tissue graft-
ing can be advantageous in situations
where there is a thin biotype, metal
display of the implant collar or as a
more predictable method for small
vertical augmentation of the soft tis-
sue. However, the majority of small
soft tissue deficiencies are represented
by an underlying bony defect. Primar-
ily soft tissue grafting to treat these
patients has many limitations includ-
ing increased postoperative sequelae,
surgical time, and increased expense
with a second surgical site.

Although large volume defects, as
seen in a severely atrophic maxilla, are
conceptually 1-wall defects (ie, knife
edge ridge) which require the use of
titanium mesh or cortical tentpole
grafting techniques,12 the small volume
peri-implant bony defects can be com-
pared with a 3-wall defect which can be
corrected with a simple technique using
particulate mineralized allograft. The re-
sult is the augmentation of small hard
and soft tissue labial defects resulting in
the functional and cosmetic results de-
sired. Block demonstrated that aug-
menting the deficient alveolus can be
successfully performed using a tunnel-

ing technique23 to place particulate
mineralized allograft in the posterior
mandibular ridge. We successfully
used this technique to augment the
mandibular ridge with excellent re-
sults and core biopsies taken from the
augmented sites 5 months after place-
ment of the graft revealed adequate
viable bone. However, the disadvan-
tage of the tunneling technique is that
it is difficult to position the graft coro-
nally into an esthetic position to aug-
ment the labial concavity. To avoid
the difficulty of placing the graft ex-
actly where it is needed, lateral aug-
mentation of the alveolar process
should be done under direct vision to
achieve excellent results.24 We have
expanded on this concept to treat small
hard and soft tissue defects. By using
this technique it is possible to create
an esthetic result where the coronal
soft tissue is supported by bone and, in
the majority of cases, this eliminates
the need for a subepithelial connective
tissue graft. This, in essence, treats the
problem at its underlying origin.

SURGICAL TECHNIQUE

This simple procedure to augment
small soft and hard tissue defects with-
out taking a connective tissue graft
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Ridge contour defects around
dental implants are caused by under-
lying bony defects. Although adequate
bone may exist to obtain stability of
the implant, irregular bony anatomy
can result in an unnatural appear-
ance of the final crown. Particulate
onlay grafting to support the peri-
implant soft tissue along with

tension-free closure while using
pedicle papilla regeneration tech-
niques can convert unaesthetic gin-
gival contours into favorable sites.
(Implant Dent 2008;17:136–141)
Key Words: dental implants, onlay
grafting, papilla regeneration
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involves direct exposure of the labial
defect at any stage of implant place-
ment. In Figure 2, A we demonstrate
the use of this procedure coincident
with implant placement. The tech-
nique involves a crestal incision,
slightly palatal to the midline, with a
full-thickness subperiosteal pouch to
the labial of the implant with a small
distal vertical release if needed. The
human mineralized allograft bone (Pu-
ros; Zimmer Dental, Carlsbad, CA), is
then placed against the labial bone sur-
face with sufficient volume to correct
any contour defect. Resorption and
apical migration of the graft material
is expected, so it is important to over-
correct the defect by 30%. The pa-
tients own blood is used as a coagulant

for better cohesiveness and handling
of the graft material. If there is ade-
quate primary stability of the implant,
then a single stage protocol is pre-
ferred. Before placing the bone it is
critical to release and advance the
peri-implant soft tissue by scoring the
periosteum so that tension-free closure
can be obtained around the healing
abutment. For a better esthetic result, a
large diameter healing abutment is
preferred as it acts as a tenting mecha-
nism to support the graft and peri-
implant soft tissue. Moderate resorption
of graft material can be expected if
there is not an adequate tissue seal
around the healing abutment and if
tension-free closure is not achieved. A
variation of Palacci’s25 papilla regener-
ation technique (Fig. 2, B) helps to aug-
ment the interdental height and soft
tissue papillary volume when an ade-
quate zone of peri-implant keratinized
tissue is present (Fig. 2, C).

Two cases (Figs. 3 and 4) in
which the labial contour defect is
corrected with particulate bone are
shown. In Figure 3, mineralized par-
ticulate allograft was used in the
esthetic zone under direct vision to aug-
ment a contour defect. In supporting
both of these defects with bone rather
than grafting additional soft tissue to
the region, we ensure the bony support
to maintain the esthetic contour. In
addition, we avoid the additional pain-
ful donor site incision to the palate.

DISCUSSION

After tooth extraction, socket re-
modeling can result in loss of up to 40%
to 60% of the alveolar ridge width
within the first 1 to 2 years.26 Labial
ridge deformity can be more severe if
there is damage to the buccal plate dur-
ing tooth removal. Atwood and Coy27

performed clinical and densitometry
studies on residual ridges after tooth loss
and found that bone resorption activity
continues throughout life. As a result, it
is anticipated that many patients with
tooth loss will have varying degrees of
alveolar ridge resorption. This resorp-
tion can lead to compromise in the po-
sition of the implant fixture. Even when
there is adequate bone to place implants,
irregular ridge contours can result in an
unnatural appearance of the final crown
(Fig. 1, A).

In addition, the importance of
having adequate labial bone thick-
ness around implants cannot be un-
derestimated. Most mucogingival
deficiencies which occur around
dental implants result from loss of
underlying bone attachment to the
fixture. Spray et al28 confirmed the
need for adequate facial bone thick-
ness after implant placement to min-
imize labial bone height loss. They
determined the ideal facial thickness
to be 2 mm. When there was less
than 2 mm, vertical bone loss oc-
curred at a greater frequency.

The rationale for use of particulate
mineralized allograft to reconstruct
small contour defects is to give sup-
port to the overlying soft tissue to cre-
ate a more natural appearance. In
addition to improving esthetics, the
additional bone thickness provides
stability in maintaining labial bone
height. The feasibility of using partic-
ulate mineralized allograft in a closed
tunneling fashion was successfully
demonstrated by Block and Degen.23

Le et al29 used particulate mineralized
allograft in an open onlay technique to
successfully augment 10 consecutive
patients with severely atrophic maxil-
lary ridges for implant placement. The
bone quality achieved in their patient
population was sufficient for success-
ful integration of 41 of 42 implants.
These reports show that mineralized
allograft can be successful in aug-
menting atrophic alveolar ridges for
implant placement.

The advantage of using an open
grafting technique is that it can be
performed at the time of implant
placement, in a single-stage implant
placement protocol. The single-stage
protocol minimizes compression and
migration of particulate graft mate-
rial and it allows the bony and soft
tissue architecture to develop around
the healing abutment during the
healing phase. A large diameter heal-
ing abutment, in a single-stage place-
ment protocol, provides tenting of the
peri-implant soft tissue and results in
less apical migration of graft material.
This improves the prognosis of safe-
guarding the width and height of the
remaining crestal bone. Grafting at the
time of implant placement also takes
advantage of the regional acceleratory
phenomenon30 that is induced by the

Fig. 1. Implant-supported crown shows un-
natural ridge contour.

Fig. 2. A, Particulate allograft augmentation
of contour defect and release of periosteum
to obtain tension-free closure. B, Rotation of
pedicled flaps to adapt gingival tissues to im-
plant healing abutment and to augment pap-
illary tissue volume.
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trauma of implant placement, leading
to a reduced healing time.

Some authors4,5,8,10–13 advocate the
use of connective tissue grafts or acel-
lular dermal matrix grafts for treat-
ment of small volume contour defects.
Although good results can be achieved
in minor defects, the connective graft
is merely replacing missing bone by
masking it with soft tissue volume.

Particulate bone graft may be a better
alternative because it treats the under-
lying bone problem to restore the nat-
ural support of the tissue architecture.
Oftentimes, this negates the need for
additional tissue grafting. In addition,
the use of readily available allograft
material negates the obvious disadvan-
tages of having to harvest autogenous
bone or connective tissue. This de-

creases the morbidity, expense and
time of the implant procedure.

CONCLUSION

Particulate onlay grafts can be
used to convert unhealthy and unaes-
thetic gingival contours into favorable
sites. In reviewing the various tech-
niques used to develop the implant site
at the buccal aspect of the ridge, 1
simple technique was demonstrated to
improve the peri-implant esthetics at
different stages of implant placement.
Correction of labial defects is just one
of the many factors leading to excel-
lent esthetic results. Just as important
are treatment planning and case selec-
tion, correct implant placement,
proper abutment selection and esthetic
fabrication of the final crown.17 The
results shown are at 2 years after graft-
ing. A longer follow-up is needed to
evaluate the long-term stability of
these grafting techniques described.
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Ásthetischer Transplantationsansatz für kleinere Defekte in Hart-
und Weichgewebe zum Aufbau einer Implantierungsoption

ZUSAMMENFASSUNG: Defekte in der Leistenkontur im
Bereich um Implantate herum werden durch diesen zu
Grunde liegende Knochendefekte hervorgerufen. Obwohl
eventuell entsprechendes Knochengewebe zur Stabilisierung
des Implantats vorhanden sein kann, kann eine von der Norm
abweichende Kochenanatomie dennoch zu einem unnatürli-
chen Erscheinungsbild der abschließenden Überkronung fü-

hren. Eine Partikel-Onlay-Spanung zur Unterstützung des das
Implantat umgebenden Gewebes in Verbindung mit Span-
nungsfreiem Verschluss bei Verwendung von Techniken zur
Regeneration der Stielpapille kann wenig ästhetisch erschei-
nende Zahnfleischkonturen zu gut geeigneten Implan-
tierungsstellen umformen.

SCHLÜSSELWÖRTER: Zahnimplantate, Onlay-Spanung,
Papillenregeneration
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AUTOR(ES): Bach Le, DDS, MD, Jeffrey Burstein, DDS,
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Maxillofacial Surgery, USC School of Dentistry/LA
County Medical Center, OPD 1P51, 2010 Zonal Avenue,
Los Angeles, CA 90089. Teléfono: (323) 226-5013, Fax:
323-226-5241, Correo electrónico: burstein@usc.edu o
leb97201@yahoo.com
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Injerto estético en defectos de tejido duro y blando de pequeño
volumen para el desarrollo de lugares de implante

ABSTRACTO: Los defectos del contorno de la cresta alrededor
de los implantes dentales son causados por defectos óseos
subyacentes. A pesar de que podrı́a existir un hueso adecuado
para obtener la estabilidad del implante, una anatomı́a irregular
del hueso puede resultar en una apariencia innatural de la corona
final. El injerto incrustado de partı́culas para apoyar el tejido
blando periimplante con un cierre sin tensión mientras se utilizan
técnicas de regeneración de la papila pedicular puede convertir
los contornos gingivales poco estéticos en lugares favorables.

PALABRAS CLAVES: Implantes dentales, injertos incrusta-
dos, regeneración de la papila

PORTUGUESE / PORTUGUÊS
AUTOR(ES): Bach Le Cirurgião-Dentista, Médico, Jeffrey
Burstein Cirurgião-Dentista, Médico. Correspondência
para: Bach Le, DDS, MD, Oral & Maxillofacial Surgery,
USC School of Dentistry/LA County Medical Center, OPD
1P51, 2010 Zonal Avenue, Los Angeles, CA 90089. Tele-
fone: (323) 226-5013, Fax: 323-226-5241, E-mail:
burstein@usc.edu ou leb97201@yahoo.com
Enxerto Estético para Defeitos de Tecido Duro e Mole de
Pequeno Volume para Desenvolvimento de Local de Implante

RESUMO: Os defeitos do contorno do rebordo em torno de
implantes dentários são causados por defeitos ósseos subja-
centes. Embora o osso adequado possa existir para obter a
estabilidade do implante, a anatomia óssea irregular pode
resultar numa aparência não-natural da coroa final. O enxerto
particulado onlay para apoiar o tecido mole do periim-
plante, junto com o fechamento isento de tensão, enquanto
se utilizam técnicas de regeneração da papila do pedı́culo,
pode converter contornos gengivais não-estéticos em lo-
cais favoráveis.

PALAVRAS-CHAVE: Implantes dentários, enxerto onlay,
regeneração da papila
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mplant Yerinin Gelitirilmesi için Az Hacimli Sert ve Yu-
muak Doku Kusurlarının Estetik Greftlenmesi

ÖZET: Dental implantların etrafındaki kret kontur kusurları,
altta yatan kemiksel kusurlardan kaynaklanır. mplantta stabilite
salayacak yeterli kemik olsa bile, eer düzensiz kemik anato-
misi mevcutsa, son kron doal olmayan bir görüntü alabilir.
Pedikül papilla rejenerasyon teknikleri kullanılırken, peri-
implant yumuak dokuyu destekleyecek parçacıklı onlay greft
yapılır ve gerilimsiz kapanı salanırsa, estetik özellii ol-
mayan dieti konturları daha estetik hale getirilebilir.

ANAHTAR KELMELER: Dental implantlar, onlay greft, pa-
pilla rejenerasyonu
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