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Surgical strategies for extraction

sockets seal

The discovery of the biological phenomenon of osseo-
integration established treatment options that perma-
nently modified the way to rehabilitate partially or to-
tally edentulous patients. Thus, in this contemporary
scenario of the profession, a situation of particular
clinical interest is that in which the extraction of a den-
tal element is necessary and the choice for actions to
be taken for the most adequate solution of the case is
decisive to the patient and to the professional.

Some aspects are very important for the decision to in-
stall an implant after extraction, generally determined,
in clinical practice, by some characteristics presented
by the alveolus mucosal and bone tissue.? For this rea-
son, several ways have been suggested to classify the
moment of installation of the implant in relation to the
tooth extraction.?* These proposals are based, mostly,
on the repair stages of soft and hard tissues, decisive
events to determine the most favorable treatment for

each particular case. This way it is possible to establish
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a protocol that standardize the conduct to be taken,

optimizing the achieved results.>®

The classification of Hammerle et al,” presented below,
is today the most appropriate to define the moment of
installation of the implant in relation to the stage of al-

veolar healing:

* Installation of the implant after tooth extraction, as
part of the same surgical procedure — Immediate
placement, type 1.

* Installation after the full coverage of soft tissue
over the alveolus, generally between 4 and 8 weeks
after the extraction — Early placement, type 2.

* Installation after the clinical and/or radiographic
substantial fill up of the alveolus, generally be-
tween 12 and 16 weeks after the extraction — Late
placement, type 3.

* Installation after the complete fill up of the alveolus,
generally after 16 weeks - Late placement, type 4.
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Itisinteresting to observe thatin all four situations es-
tablished in this classification,” additional procedures
for the sealing of the alveolus are necessary when the
prosthetic restoration is not performed immediately
or in the initial periods after the implant installation.
Although a recent work, assessing the alveolar healing
in dogs, has shown excellent regeneration of the area
with no action to occlude the alveolus,® the full alveo-
lar sealing with soft tissue seems to favor the proce-
dures of healing in humans. The physical interference
that can occur during the alveolus tissue reparation,
as well as a possible microbial contamination, can be
minimized by these maneuvers,®© providing adequate
conditions for the period of osseointegration and/or
guided bone regeneration and, in many cases, also fa-

voring the aesthetics.""?

Some characteristics are desirable for the adequate
handling of the soft tissue on the procedures for alveo-

lus sealing:™"

* The technique must be easy, quick and with high
predictability.

* It must be minimally traumatic and invasive.

* Allow the full sealing of the alveolus without ten-
sion on the flap and adjacent tissues.

« Favor the aesthetics with maintenance of the vesti-
bule shape, parabolic contour and depth.

* Applicable to unitary and multiple cases.

* Have applicability in guided regenerations.

Due to these considerations, it is interesting a more
systematic analysis of the different surgical procedures
that allow the alveolus sealing, always verifying that the
remaining alveolar bone structures remain integrate or
with little compromising in its buccal plate. Thus, the
available surgical resources make use of flaps, grafts

and barriers on the following described technigues.
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Flap

By definition, flap is a section of tissue separated of the
adjacent tissues, except for its base™ (Fig 1). The dis-
placed tissue, for being nourished through a pedicle,
presents, theoretically, a prognosis more favorable to
the maintenance of its vitality.

Several surgical techniques using different types of
flap were developed in the 90s,'® aiming to promote
the sealing of the alveolus and to cover the different
membranes used for the procedures of guided bone
regeneration developed in this period. These proce-
dures passed through a long evolutionary process of
improvement, creating the fundamentals for handling
of soft tissues in the peri-implant areas, providing ac-
curate esthetical and functional sophistication to these
rehabilitator procedures.

Figure 1- Flap.
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Buccal flap

Becker and Becker"” were the first to describe one of
these reported technigues, which consists, basically,
in two relaxing incisions, perpendicular and slightly
divergent from the top of the flange to the bottom of
the vestibule. Incisions in the periosteum provide a
greater mobilization of the full-thickness flap, folded

and slipped towards the alveolus for its sealing (Fig 2).

Changes were described soon after® Buser et al?®
described a variant for the mandible, in which the
flap is made with a epiperiosteal incision on the buc-
cal wall, near to the top of the crest, which continues
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coronally to the mucogingival junction. At this point,
a mucoperiosteal full-flap is mobilized to lingual. The
closure is achieved with mattress and interrupted su-

ture techniques.

The main requirement of these procedures is the pres-
ence of an adequate keratinized mucosa zone. It must
also be considered the aesthetic implication on the de-
crease of the vestibule depth and the discrepancy of
the mucogingival junction in relation to the surround-
ing area. Its main recommendation must be in upper
posterior areas, with little esthetic need, or in inferior
areas where the palate is not available for rotation flaps.

Figure 2 - Buccal flap.
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Palatal flap

The possibility to obtain tissue from the palate for the
alveolus sealing must be considered for being this a
masticatory type mucosa, which is the ideal tissue for

biological sealing of the peri-implant sulcus.”

This area also allows for the performance of partial or
full-flaps. The great limitation of this technique is the
presence of the palatine artery near the donor area,
which occurs mainly in shallow palates. It must also be

considered the possible postoperative discomfort.
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Epithelialized palatal flap

Nemcovsky, Artzi and Moses?? were the first to pro-
pose the performance of a rotated epithelialized pala-
tal flap for the closure of the alveolus on the upper
arch (Fig 3). The development of this technique is
probably originated on flaps for the closure of oroan-
tral fistulas. It is mainly recommended for the molars
area and has as main inconvenient the presence of

large bloody area in the donor region.

Figure 3 - Epithelialized palatal flap.
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“L” shaped epithelialized palatal flap

A neater variation of this procedure was proposed by
Neves et al,®> in 2010, denominated “L" shaped pedicle
flap, which allows, by the peculiarities of its design, a
better accommodation of the tissue without generating
stress on the mobilized tissues. The larger portion of the
“L" must be transverse to the alveolus, while the smaller
portion must be perpendicular to it. The distance of par-
allel and perpendicular incisions must have the same di-

mensions of the alveolus to be closed. A triangular area
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is marked coronally to the incisions, on the region of the
angle formed by the “L". The base of this triangle is lo-
cated on the smaller portion and the apex, on the distal of
the larger portion — this is the technical detail that pro-
vide mobility to the flap. For the full sealing of the alveo-
lus, it is necessary that the base of this triangle has the
same vestibule-lingual measure of the alveolus. Then, the
flap is positioned and stabilizing sutures are made (Fig 4).
This procedure presents high predictability and is particu-
larly interesting for the region of upper premolars.

Figure 4 -“L" shaped epithelialized palatal flap.
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Split palatal flap

For presenting unfavorable post-operative phase — due
to the donor area remaining bloody in epithelized proce-
dures —, Nemcovsky and Artzi?* proposed a modifica-
tion in its initial technique.?? Thus, a full-thickness flap
is obtained on the palatal region and split in two parts:
an external, containing the epithelium and the super-
ficial portion of the connective tissue; and an internal,
containing the deep portion of connective tissue and the
periosteum. The internal portion is used to overlay the
alveolus, and the external protects the donor area, pro-
viding healing by first intention.® This technique varia-
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tion can be used for anterior areas® (Fig 5) or poste-
rior regions? (Fig 6), to cover alveoli in which implants
were installed or in techniques of alveolar preservation.
The split flap technique presents some initial degree of
difficulty to be performed, overcome by a curve of the
short term learning. In clinical practice, a possible cri-
teria of selection among these techniques is based on
the variable thickness of the palatal mucosa. In patients
where the palatal tissue is thinner, the epithelialized flap
is more recommended; while the split flap is recom-
mended to those patients in which the palatal mucosa
has thickness of at least 4 mm.#"28

Figure 5 - Anterior split palatal flap.
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Figure 6 - Posterior split palatal flap.

Granulation tissue rotation

Vascular connective tissue formed on the surface of
a wound on healing, of an ulcer or of inflamed tissue.
It consists of new capillaries and of an infiltrate contain-
ing lymphoid, macrophages and plasma cells. It is pos-
sible that after tooth extraction with the elimination of
the infectious component, this tissue favor the wound
healing, assisting the maintenance or recovery of the
gingival contour®?° After the extraction, it must be per-
formed, using a Molt curette, the careful displacement
out of the alveolus, of the granulation tissue present
on the root apex. This mobilization must not disrupt its
connection to gingival tissues. Then it is performed the
filling of the alveolar space with collagen matrix. The su-
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ture must provide the coaptation of this tissue to the
edges of surrounding gingival tissue (Fig 7). Although its
recommendation is referenced only in clinical reports,®?°
the obtained results are promising, and it must be con-
sidered as a viable and safe option of alveolar sealing,
when there is this possibility — given its low morbidity:.

Graft

Segment of tissue placed in contact with an injured
area, to repair a flaw, correct a deficiency or to induce
the bond between separated tissues (Fig 8)."° The graft-
ed tissue presents two basic requirements to become
viable: to be properly nourished and not move during

its incorporation.
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Figure 7 - Granulation tissue rotation.

Figure 8 - Graft.

2013 Dental Press Implantology -25- Dental Press Implantol. 2013 Jan-Mar;7(1):18-29



ask the expert

Masticatory mucosal graft

This terminology seems more appropriate than free
gingival graft, because it is not the gingival tissue that
is grafted, but part of the masticatory mucosa of the
palate. It was proposed by Landsberg and Bichacho,*°
in 1994, as part of a technique of alveolus preservation
and posterior installation of implant. Some changes
were introduced by Landsberg, in 19973 and in 2008,3?

as part of the improvement of the original technigue.

Thus, the graft dimension is determined by the alveolus
perimeter and must be measured preferably on the region
of molars and premolars with thickness between 2 and 3
mm, which allows the maintenance of a bone tissue cov-

erage on the donor area. Different ways of stabilization by
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means of a suture have been proposed (Fig 9).° This tech-
nigue is preferably recommended in procedures of alveo-
lar preservation with normal bone and gingiva architec-
ture,® or when the installation of implants in alveolus did

not allow the immediate provisionalization of the case.

Barrier

Surgical techniques using barriers — such as the ex-
panded polytetrafluoroethylene, polypropylene (Fig 10),
polyglactin, polylactic acid, calcium sulfate and colla-
gen — are used in the belief that the exclusion of the
epithelium and of the gingival corium, from the root
or existing bone surface, might favor the tissue regen-
eration.”® Guided bone regeneration generally refers to

bone increase or bone regenerative procedures.”

Figure 9 - Masticatory mucosal graft.
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Only some of these materials can be exposed to the

oral environment without contaminating and impairing
the biological events that culminate with the alveolus
bone regeneration.?® Thus, it must be considered to be
used only those materials that do not require mobiliza-

tion of soft tissue.
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Figure 10 - Regeneration barrier.

Type of mechanical barrier projected to be intentionally ex-
posed to the oral environment, isolating the area to be re-
generated and allowing maintenance of the blood clot in
the space comprised of integrate alveolus or bone defect,
where pluripotent mesenchymal cells, capable of generating

both bone tissue and fibrous tissue, exercise its activities.**
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Figure 11 - Polyproprylene regeneration barrier.

Its installation requires minimal manipulation of tis-
sues, just enough to allow the adaptation of the properly
cropped barrier, enabling the coverage of the alveolus
to be regenerated, which at this moment must be com-
pletely filled up with blood. Its use concomitantly to the
installation of the implant must allow a space of at least
3 mm between barrier and implant. Its removal must be
done between 7 and 10 days after the surgical action even

without the complete tissue maturation (Fig 17).
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