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t 1s widely recognized that an esthetically pleasing appearance of

the teeth is highly dependent on the state of health and the con-

tours of the surrounding soft tissues. Esthetic soft tissue contours
include a harmoniously scalloped gingival line; the avoidance of
abrupt vertical differences in clinical crown lengths between adjacent
teeth; a convex buccal mucosa of sufficient thickness; and distinct
papillae.””

Tooth extraction causes injury to and disintegration of the sur-
rounding hard and soft tissues, often resulting in the collapse of the
alveolar ridge topography.”” In most cases, the residual ridge defor-
mation becomes a problematic site that is difficult to restore, func-
tionally as well as esthetically, by a “conventional” tooth-supported
restoration or by an implant-anchored restoration. A variety of surgi-
cal, prosthetic, and orthodontic techniques for successful preserva-
tion or restoration of a natural-looking alveolar ridge prior to, simul-
taneous with, or following single-tooth implant placement have been
developed in the last decade.*™

However, it has been well documented that the ability to restore
and maintain the health, function, and esthetics of soft tissues
around a single implant restoration depends mainly on the integrity
of the attachment apparatus of the adjacent teeth (Fig 13-1)."*

The flattening and narrowing of the ridge, accompanied by the
almost complete disappearance of the interproximal papillae, may
follow the extraction of two or more adjacent teeth. These aggressive
topographic changes occur as a result of local complete disruption of
adjacent interwoven collagen fiber systems that normally function as
the supportive network required to maintain function and form in
hard and soft tissues around natural teeth. Although the reconstruc-

Fig 13-1 The presence of a "per-
fect” papilla next o an implant
depends mainly on the height of

crestal bone on the adjacent

footh.
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Fig 13-2a At presentation,
square, ilitting crowns on the
incisor feeth are associated with
chronically inflamed gingiva.

Fig 13-2b At presentation, the
radiograph reveals periapical
pathoses associated with both the
central incisors and the left lateral
incisor.
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tion of both the horizontal and vertical dimensions of the ridge
around properly placed, prosthetically driven dental implants may be
predictably achieved,”” the preservation or restoration of interim-
plant papilla following the extraction of two adjacent teeth remains
one of the most difficult challenges in esthetic dentistry."”***%
This chapter describes the application of socket seal surgery,”' in
conjunction with prosthetic soft tissue guidance,”**** to preserve
the interimplant bone and the papilla during replacement of the
maxillary central incisors with implant-supported restorations.

Case Report

A 45-year-old woman desired replacement of her old maxillary ante-
rior crowns with esthetically pleasing new restorations that would
maintain the size, shape, and character of the existing crowns. Her
medical history was noncontributory.

A clinical examination revealed severely inflamed gingival margins
with reduced interdental papillae height associated with small,
square, 1ill-fitting crown restorations (Fig 13-2a). Probing of the shal-
low pockets associated with the incisor teeth was likely to provoke
bleeding. The gingival phenotype was evaluated as thick and flat.

A radiographic examination revealed the short, apically resorbed
roots of the central incisor teeth and the cervically carious root of
the left lateral incisor tooth. Inter-root distances were found to be big-
ger than normal while crestal bone profiles were slightly reduced. A
minor periapical radiolucency was associated with the left central

incisor. Crestal bone profiles in the maxillary anterior region were
found to be normal (Fig 13-2b).
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Case evaluation

The prognosis of the central incisors and the left lateral incisor as
adequate long-term supporters for the new restorations was consid-
ered poor, and the patient was informed of the need to extract the
teeth. To increase anterior occlusal support and to optimally preserve
the anterior ridge topography, an implant-supported restoration was
suggested. This plan was accepted by the patient.

However, the patient declined the use of any tissue-borne prosthe-
sis in the provisional stages of therapy. She was informed that, to
allow immediate restoration of her lost anterior dentition with a
fixed transitional restoration, her canine teeth would require prepara-
tion as abutment teeth. The use of an immediately functioning
implant-supported restoration was not considered because at the time
of treatment initiation (1995), insufficient scientific and clinical data
were available to support this treatment modality.

Treatment sequence

Presurgical provisionalization

Following removal of the ill-fitting fixed partial denture, the maxil-
lary right canine and lateral incisor and the left canine and first pre-
molar were endodontically treated and received cast-gold posts and
cores. The carious crowns of the teeth to be removed were ground
subgingivally to receive a seven-unit transitional fixed partial denture
that included three ovate pontics. Two weeks later, on the day of sur-
gery, there was a marked reduction in the inflammatory state of the
gingival margins and the interdental papillae, as expected (Figs 13-2c
and 13-2d).

Fig 13-2¢ Provisional fixed paricl
denture the day of surgery.
Interdental papillae are supported
by the approximating surfaces of
ovafe ponfics.

Fig 13-2d Right and left central
incisors and left lateral incisor
immediately before extraction.
The carious roofs have been
ground subgingivally.

[
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Fig 13-2e Exiraction sockefs
immediately after the flapless
exiraction. The bony walls are
debrided and decorticated. The
infernal gingival walls are de-
epithelialized.

Fig 13-2F A thin, cylindrical car
bide bur decorticates the bony
walls o increase the participation
of endosteal boneforming cells in
the healing socket.

Fig 13-2g The gap created be-
tween the implant and labial
plate of the right central incisor
site is grafted with autogenous
bone particles.

Periodontics

Preoperative medication regimen
Prophylactic antibiotics (amoxycycline, Teva Pharmaceuticals, Israel)
were used 1 day presurgery and 4 days postsurgery. Anti-inflammatory
analgesics (naproxen sodium, 500mg) were given 1 hour presurgery
and 4 times daily as needed postsurgery. The patient was also sedated
with diazepam 1 hour before surgery.

Following thorough cleansing of the teeth, the patient was in-
structed to use a 0.2% chlorhexidine mouthrinse immediately before

a local anesthetic was administered (lidocaine 2% with epinephrine
1:100,000).

Implant placement combined with socket seal surgery

Following gentle flapless extraction of the maxillary central incisors
and the left lateral incisor (Fig 13-2e), the fresh sockets were thorough-
ly debrided of granulation tissue and residual periodontal ligament
fibers. The socket bony walls (except for the labial walls) were further
decorticated, using a thin (1.0 mm in diameter) cylindrical carbide bur
to increase the participation of the endosteal bone-forming cells in the
wound (Fig 13-2f).

The gingival walls at the socket orifice were gently de-epithelialized
by a water-cooled, high-speed, coarse round diamond bur (2.0 mm in
diameter), thereby exposing the vascularized lamina propria respon-
sible for nourishing and revascularizing the soft tissue graft to be
placed later at the socket orifice.

To avoid perforation of the gingival walls of the socket, care was
taken not to overthin them. At this stage, the sockets were evaluated
for the presence and the integrity of the remaining bony walls.

Except for the labial wall at the left lateral socket, of which very
little remained, the remaining socket walls were mostly intact.
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Immediate implant placement, in combination with the socket seal
surgery as previously described," was considered an adequate surgical
approach for the central incisor sites only. The site of the lateral inci-
sor was preserved with socket seal surgery but without implant place-
ment.” For optimal prevention of bacterial contamination during
implant placement, the sockets were treated sequentially. A 4.0-mm-
diameter and 15.0-mm-long threaded implant (Branemark Mark II,
Nobel Biocare, Gothenburg, Sweden) was placed centrally in the sock-
et orifice of the right central incisor site. The provisional fixed par-
tial denture was used as a guide. To avoid penetration of the labial
wall, the axis of the implant was directed slightly toward the palatal
wall. The implant head was placed about 1.5 mm palatal to the labi-
al soft tissue margins.

The minimal space created labially and interproximally around
the implant was grafted with autogenous bone collected by the
implant drills from the fresh socket. Care was taken to prevent the
deposition of bone particles on the soft tissue walls (Fig 13-2g). A cir-
cular and cylindrical 2.5-mm-thick soft tissue graft that contained
residuals of the fatty submucosa was obtained from the palate. The
diameter of the graft was slightly greater than the diameter of the
socket orifice, to allow firm adaptation to the socket’s soft tissue
walls. The socket-sealing graft was secured by six simple 4-0 silk
sutures placed circumferentially, each passing through the graft and
the gingival wall.

Implementing similar surgical steps at the left central incisor site,
which was treated next, necessitated minor changes in the surgical
protocol:

1. The drills only slightly penetrated the labial plate at a depth of
13mm because of the accentuated concave pattern of the alveolar
bone at this site. To maintain an implant axis similar to that of
the adjacent implant, a shorter implant (13mm in length, 4mm
in diameter) was placed. Its apex seemed to minimally lift up the
periosteum because there was only light penetration of the labial
plate.

2. Because a suspected minor inflammatory process was noted at the
root apex, no bone was collected from the site for grafting in the
spaces created between the implant and the surrounding bony
walls.

Periodontics
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Fig 13-2h A mucosal graft is
sutured over the implant placed in
the extraction socket of the right
central incisor. An implant is
placed in the socket of the left
central incisor. No bone particles
are grafted in the gap beftween
the implant and the bony walls of
the left central incisor site.

Fig 13-2i Mucosal grafts are
sutured over the implants at the
central incisor sites and over the
bone graft af the left lateral incr-
sor sockef.

Fig 13-2j The soft fissue grafts
seal the sockets, allowing optimal
conditions for bone maturation
around the implants and inside
the nonimplanted socket.

Fig 13-2k The provisional fixed
partial denture is immediately
placed with minimal pressure on
the mucosal graft fo support the
inferproximal papillae.

Fig 13-2| Radiographic view
immediately after implant place-
ment and cementation of a mefal-
reinforced fransitional restoration.

.-
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At the final stage, the left lateral incisor extraction socket was
treated for ridge preservation using socket seal surgery without
implant placement, as previously described (Figs 13-2h to 13-2j).

Postsurgical provisionalization

Following completion of the implant surgery, a light-cured acrylic
resin was added to the cervical part of the three pontics to obtain an
optimally ovate shape. This was intended to provide initial support
for the labial soft tissue margins as well as the interproximal papil-
lae once the fixed partial denture had been reseated.”** However, to
prevent compromising the plasmatic circulation imperative for initial
nourishment of the grafted tissue, care was taken not to exert pres-
sure on the underlying soft tissue graft and the surrounding gingiva

(Figs 13-2k and 13-2]).
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Postoperative management Fig 13-2m One week possur
A periodontal dressing was placed buccal and palatal to the surgical ~ 9&. fhe ovate ponics ore

area to prevent food entrapment underneath the pontics and tissue ~PPOng o nice soft fissve
configuration. The cenral papilla

trauma by the tongue. The patient was instructed not to brush the . =\ enlarge coronally,
surgical site but to rinse gently with 0.2% chlorhexidine gluconate,  Fig 13-2n Six months affer
and she was prescribed a liquid diet for 2 weeks. After 1 week, some  implant placement, there is evi
immediately postoperative swelling of the interproximal papillae was  dence of some recession of the
noticed (Fig 13-2m). mte}rpfoxwmg\ popﬂbe{ond the
labial soft fissue margins.
The sutures were removed, and each month for the next 6 months Fig 13-20 Six months afer
the pontics were gradually adjusted to maintain their supportive role implant placement, the sockets

for the surrounding soft tissues. are still sealed and interproximal
papillae, although slightly re-
duced, are well represented.
Stage 2 implant surgery
Six months following implant placement and socket seal surgery,
some resorptive changes of the ridge occurred, with some loss of the
interproximal papillae (Figs 13-2n and 13-20).
To widen the ridge and increase interproximal papillary support,
the crestal mucosa was punched out slightly palatal to the center of
the implant head (Fig 13-2p), and wide healing abutments were con-
nected." In this way, the original soft tissue profiles were successful-
ly regained (Figs 13-2q and 13-2r).
The healing abutments were seated almost level with the periabut-
ment mucosal margins; thus some reduction of acrylic resin at the
basal part of the pontics was necessary to enable complete seating of
the transitional restoration. A suggestion to slightly surgically recede
the labial soft tissue margins of the central incisor crowns for achiev-
ing better esthetic proportions was declined by the patient.

[
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Final fransitional restoration

Four weeks following healing abutment connection, the central incisor
implants were fitted with anatomically shaped customized gold abutments.
The right canine and lateral incisor and left canine and first premolar were
fitted with cast-gold posts and cores (Figs 13-2s and 13-2t).

A new transitional restoration was fabricated as follows: The right
canine and lateral incisor were fitted with splinted acrylic resin crowns, as
were the left canine and first premolar. The abutments at the central
incisor sites were fitted with two splinted acrylic resin crowns that had a
cantilever pontic for the left lateral incisor site. A 6-month period was
allowed for tissue adaptation around the acrylic resin restoration (Fig

13-2u).

Definitive restoration

A silicone soft tissue imitation model enabled the restorative team to
fabricate the desired shape, size, character, and emerging profiles of the final
metal-ceramic restoration, which was constructed in a similar manner to the
previous transitional restoration (Figs 13-2v to 13-2x).

Discussion

The loss of two or more adjacent teeth in the anterior maxilla normally may
lead to a marked disfigurement of the alveolar bone crest and its associated
underlying mucosa.

In an attempt to reestablish appealing esthetics, the clinician may
reconstruct a conventional fixed partial denture with pontics featuring a
modified ridge lap design, thereby creating the illusion of a scalloped
gingival course with clearly defined interproximal papillae.”

In the case of a more severe ridge atrophy, the application of one of the
various soft tissue and/or bone augmentation techniques will normally
allow the development of functionally stable and esthetically pleasing
pontic sites.” ™

The pontic area presents an almost “closed system” that is less vulnerable
to the destructive factors, such as bacterial infections or mechanical and
biophysical changes, that may jeopardize the structural integrity of a
relatively “open system” such as an implant-restoration system. However,
short-term clinical studies and case reports have demonstrated the ability
to develop esthetic soft tissues with distinct interproximal papillae around
single-implant restorations,>>'>!51618:26:30.4449-53
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Fig 13-2p A biopsy punch is used fo remove a cylindrical porfion of soft fissue slightly palatal fo the implant head undemeath.

Fig 13-2q Wide hedling abutments are placed to provide immediate support fo the interproximal papillae and the labial soft fissue at the
implant sifes.

Fig 13-2r Wide healing abutments are shown with preserved inferproximal papillce.

Fig 13-2s Anatomically shaped, customized gold transmucosal abutments are connected to the implants.

Fig 13-2t The occlusal view of the centrally placed transmucosal abutments reveals the wellmaintained thickness of the interproximal papil
loe and labial mucosa.

Fig 13-2u The new provisional fixed partial denture will allow follow-up of potential soft fissue changes.

Fig 13-2v The final porcelainfusedometal restorations are fitied fo a silicone soft tissue model.

Fig 13-2w Three years after implant placement, a healthy and esthefic soft fissue configuration is well maintained.
[Restorative dentisiry by Dr Roni Amid, Tel Aviv, Isrel |

Fig 13-2x Three years affer implant placement, solid crestal bone profiles are well maintained.

Periodontics
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It is commonly agreed that the presence of a “perfect papilla” be-
tween an implant and an adjacent tooth is almost guaranteed when
the interproximal bone height is within the normal range.””
However, the re-formation of an interimplant papillary configura-
tion is a far more challenging clinical situation, because current im-
plant designs may not permit the reestablishment of a collagen fiber
system like that normally found between adjacent teeth and partial-
ly found between a natural tooth and an implant. Thus, support and
maintenance of the interimplant papilla may be dependent on the
physical rather than the biophysical support gained from the under-
lying interimplant bone and the approximating artificial crown sur-
faces as well as on the physical properties of the papilla itself. The
belief that there might exist a two-way support between the interim-
plant bone and the corresponding papilla (ie, that a well-maintained
papilla prevents bone resorption) through interconnecting collagen
fibers may not be substantiated since no fibers are connected to func-
tional surfaces other than the bone. However, it may be assumed that
minor strains transmitted into the bone between adjacent loaded
implants may reach the crestal bone peak and stimulate bone remod-
eling that helps in preventing its resorption. In that view, the clini-
cian should aim to load adjacent implants as early as possible pro-
vided anatomic and biologic principles are carefully considered.

The combined surgical and restorative techniques presented in
this chapter are implemented immediately after tooth extraction, and
their main objective i1s the preservation and long-term maintenance
of the interimplant papillae.

The following are important considerations for maintaining inter-
implant papillae on a predictable basis when the described treatment
modality is used.

Case selection

Periodontal phenotype

A thick, flat gingival phenotype is advantageous for successful imple-
mentation of socket seal surgery. Thick, intact gingival margins
around the tooth to be extracted are essential for survival of the soft
tissue grafted on top of the implant, because initial graft nutrition
1s dependent mainly on the richly vascularized surrounding socket
gingival walls. Thin gingiva may tear easily on extraction and may
not maintain the capacity to support the graft.
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The ability of this technique to preserve a natural peri-implant
soft tissue topography is also highly dependent on the underlying
bone levels, facially and interproximally, on the teeth that are being
removed as well as on the remaining adjacent dentition. Thus, sock-
et seal surgery, a flapless procedure minimizing postsurgical bone
resorption, should be avoided in extraction sockets composed of thin
or reduced bony walls that may not provide the needed support for
existing and grafted tissues.

Inflammation

Healthy, intact tissues in the surgical field minimize postsurgical
inflammatory complications that may result in soft tissue problems
such as gingival recession or an increased failure rate of dental
implants.®** In the presence of long-term or severe periodontal or
periapical inflammation, bony dehiscences or fenestrations in the
alveolar bony housing may occur, necessitating the use of conven-
tional flap surgery, so that adequate guided bone regenerative proce-
dures may be implemented.

Radiographic evaluation

Radiographs and computed tomograms may reveal the presence of
bone topography (such as a deep concave ridge) or bone pathoses
(such as extensive periapical defects) that might not be addressed
properly by a flapless procedure. Flap elevation in such situations
could allow improved inflammation control and the use of barrier
membranes for adequate bone regeneration.

Donor sife evaluation

The average thickness of the grafted tissue is 2.0 to 2.5 mm. Because
no palatal bone should be left exposed, a thick (at least 3.0-mm)
donor area in the palatal mucosa is preferred. No palatal rugae
should be included in the free graft, because they may reappear in
the mature grafted tissue and compromise the esthetic outcome.

Intrasocket implant placement

For functional and esthetic reasons, the implant should be situated
palatal to an imaginary line that outlines the curve of the arch
formed by the facial surfaces of the adjacent teeth.” A space of 1.5
mm between the implant head and the labial bone crest will allow
for the lateral component of the biologic width. Placement of the
implant too far labially may result in thinner peri-implant tissues

Periodontics
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that are positioned apical to the tissues on the adjacent teeth. If the
implant is placed too far palatally, the soft tissues may be positioned
more incisally than the adjacent tissues, as happens in the natural
dentition. In either of these two instances, abutment fabrication and
selection become more complicated and function and esthetics are
compromised.”

To achieve optimal implant positioning, the use of a guiding
surgical stent may be helpful. A medium-diameter (usually 4.0 to
4.3mm) implant is preferred, and the implant head should be locat-
ed approximately 3mm apical to the existing labial soft tissue mar-
gins.""** A cut- or thin-headed cover screw may be used to allow
adequate space for the soft tissue graft placed atop the implant.

Usually the ridge converges toward the nasal spine; therefore,
drilling should be directed slightly palatal to the socket apex to avoid
penetration of the buccal mucosa. However, there are situations in
which, for anatomic or prosthetic reasons, the drills must be direct-
ed in such a way that slight fenestration of the buccal plate may
occur. Great care should then be taken not to penetrate but only to
lift up the periosteum with the drills and subsequently with the
implant itself. The use of tapered drills and implants may successful-
ly prevent the penetration of the labial wall in most cases.

Interimplant distance

Multiple research groups have verified that a biologic width also exists
around implants.” The apical and lateral components of this biolog-
ic phenomenon, which are mainly related to micromovements at the
implant-abutment interface, cause an unavoidable three-dimensional
resorptive pattern around the implant head (at an average distance of
2.0 mm apical and 1.4 mm lateral to from the implant-abutment
interface). This led Tarnow et al® to propose that two adjacent
implants in the esthetic zone be kept at least 3.0 mm apart to avoid
a reduction in the interimplant crestal height. However, a distance of
3.0 mm between two implants will allow only a thin peak of bone to
exist between them. A thick and wide crestal peak of bone will be bet-
ter equipped to resist bacterial or biophysical threats and will support
the overlying papilla better. For this reason, a minimal distance of
4.0 mm between two implants is preferred (Fig 13-3a). This factor also
indicates that adjacent wide-bodied implants may be of limited use
in the esthetic zone, because they would diminish the interimplant
distance and potentially lead to increased crestal resorption.” It fur-
ther indicates that in most cases where only one of the two neighbor-
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ing implants 1s in the maxillary lateral incisor position, the interim-
plant distance will be less than required even if narrow-bodied
implants are used. However, even if the original interproximal bone
height is successfully maintained, a 1998 and a 2003 article both
show that, unlike the interdental papilla, the supracrestal height of
the interimplant papilla may rarely exceed 3.0 mm.”* Therefore, typ-
ical adjacent implantsupported crowns have their contact area
lengthened 2.0 mm or more to meet the reduced papilla (Fig 13-3b).

Socket sealing with soft fissue graft

The advantage of utilizing barrier membranes to promote bone re-
generation around exposed implant surfaces is well documented.”
Complete bone regeneration around an implant placed in a fresh,
intact extraction socket may be clinically expected without the use of
a membrane, provided that the healing socket is fully protected by
the mucosal flap,”*” or a free mucosal graft."*”

However, the width of the gap between implant surface and the
bony walls at the time of implant placement has a significant impact
on the histologic percentage and the height of bone-to-implant con-
tact.®’*”” Namely, as the initial gap increases, the amount of bone-
to-implant contact diminishes and the highest point of bone-to-
implant contact moves apically.

Further disturbance in the healing process may occur if the sock-
et orifice is only anatomically sealed with prosthetic parts but
remains (biologically) open, as demonstrated in immediate implant
and immediate restoration cases.” ™

Fig 13-3a A minimum distance of
4.0 mm between the implants is
necessary fo prevent crestal bone
resorption and establish a broad-
based, wellsupported inter-
implant papilla.

Fig 13-3b To sedl the "black
friangle," the contact area is
lengthened 2.0 mm or more fo
meet the peak of the papilla.

Periodontics
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Fig 13-4 (o) Immediate implant
placement and loading may not
provide sufficient isolation of the
healing socket from chemical or
bacteriologic threats. (b) Soft fis-
sue ingrowth in the socket may
interfere with the process of
osseointegration. Marginal soft
fissue recession is likely fo occur.
Fig 13-5 [a) A widebodied
implant may exert pressure on the
labial plate. (b) Marginal bone
and soft fissue recession will fol
low, and prosthetic parts will be

exposed.

Periodontics

Indeed, failure to provide complete and secure isolation of the
socket during the healing phase exposes the implant and the sur-
rounding organizing tissues within the socket to bacterial, mechani-
cal, and chemical disturbances. Moreover, epithelial and connective
tissue cells may rapidly repopulate the naturally occurring gap be-
tween implant surfaces and the surrounding bony walls; these unde-
sired cells will further prevent osteoprogenitor cells from reaching
the implant surfaces and will subsequently reduce the quantity and
quality of osseointegration. Finally, the relatively thin marginal soft
tissue 1s likely to recede, resulting in an unpleasant, elongated clini-
cal crown (Fig 13-4).

Wide-bodied implants have been produced to fit the socket walls
in an attempt to prevent this undesired cell population from inter-
fering with the osseointegration process. However, the immediate
close contact of implant surfaces with thin cortical plates, especially
the labial plate, might result in partial or even complete disappear-
ance of the plate. This in turn might be followed by marginal soft
tissue recession (Fig 13-5).

In socket seal surgery (Fig 13-6), the soft tissue grafted atop the
implant cover screw becomes biologically integrated with the sur-
rounding soft tissue walls and prevents epithelial proliferation and
downgrowth inside the socket. It may also be assumed that the con-
nective tissue cells within the soft tissue graft are “too busy staying
alive” and therefore are not potent enough in the critical initial heal-
ing stages to multiply and penetrate the organizing clot underneath.
A similar biologic mechanism, namely retardation of epithelial and
connective tissue via free gingival graft, was previously suggested in
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periodontal regenerative procedures.” Moreover, the thin, fatty sub-
mucosal layer often included in the graft may act as a physiologic
barrier against undesired cell penetration of the organizing clot with-
in the socket. A commercial barrier membrane might provide supe-
rior protection against undesirable cell penetration into the socket
but would at the same time necessitate complex flap manipulation;
wound sterility and esthetic outcome may be compromised and cre-
stal bone resorption is at risk if the barrier becomes exposed.®**
Furthermore, in addition to its wound-protective capacity, the graft-
ed soft tissue also augments the quality and quantity of soft tissues
around the implant to be exposed at the second stage, thereby
enhancing the clinician’s ability to design and sculpt the desired soft
tissue contours around the implant restoration.” Advantages of
socket seal surgery over other available techniques are summarized in
Boxes 13-1 and 13-2.

Prosthetic soft tissue contouring and support

While the presence of osseous scallop morphology alone establishes
a degree of papillary form, it would not account for the entire pres-
ence of the papillary height.”

Critical to the preservation of the height of this tissue following
extraction is the immediate support gained from the approximating
restorative surfaces. The provisional restoration should be fabricated
with the same embrasure volume that existed prior to extraction; the
papilla is subsequently permitted to re-form. If the height of the
papilla was lost following extraction, however, it can, in rare cases, be
recreated with pressure.” When socket seal surgery is utilized, to avoid

Fig 13-6 (o) The soft tissue graft
is seated atop the implant head
and undemeath the pontic. (b)
The soft fissue graft is infegrated
with the socket soft fissue walls
while the bone matures around
the implant. (c] A biopsy punch
may be directed slightly palatal
fo the implant axis, partially expo-
sing the implant head and leav-
ing thick labial soft fissue mar-
gins. [d The thick soft fissue on
the labial aspect of the crest is
pushed further labially during
placement of the healing abut-
ment. [e] The final outcome
typically is development of the
biclogic width around the implant
head and preservation of soft
fissue height and width for an
oplimal esthetic ouicome.
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undesired pressure on the soft tissue grafts that would jeopardize
their vitality, the provisional pontics should be only minimally sub-
gingivally placed. Thus, facial and interproximal gingival margin sup-
port is ultimately derived not just from the provisional pontics but
also, mainly, from the soft tissue grafts.”*

Abutment shoulder location and emergence profile

Anatomically oriented, the abutment shoulder should follow the scal-
loped course of the peri-implant mucosa at a distance that ensures
easy removal of excess cement and permits efficient use of oral
hygiene measures such as Superfloss (Oral-B, Boston, MA).* Inter-
proximally, however, care should be taken to minimize the emergence
angle of the abutments so that at least a 3mm gap remains between
the abutments at the abutment-crown interface level. This gap is
mandatory for establishing a broad-based, well-supported, and vascu-
larized interimplant papilla for a long-term result.

Box 13-1
Advantages of socket seal surgery combined with flapless implant placement over regenerative
flap procedures using commercial membranes
1. The implant may be idedlly located because the soft fissue orifice of the socket dictates the exact
desired position of the implant head.
2. Bacterial confamination may be more efficiently prevented because the surgical site is minimal
ly exposed to the oral cavily.
3. There is no loss of keratinized gingiva af the buccal aspect of the implant site and the adjacent
feeth.
4. Only negligible loss of interdental papillary height may occur.
5. There is no recession of the marginal gingiva af the adjacent feeth.
6. No scarring of the labial mucosa occurs.
7 Vestibular depth is not reduced.
8. Postoperative swelling and pain are minimal.
9. Secondstage surgery involves no or only minimal flap refraction and is not associated with any
untoward effects (no need for surgical membrane removal).
10. The procedure s significantly less fime consuming.
11. The treatment period from footh extraction to implant loading is significantly reduced.
12. The procedure s less expensive no need for a synthefic membrane|.
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Box 13-2
Advantages of socket seal surgery combined with flapless immediate implant placement over
flapless immediate implant placement with immediate loading
1. Osseointegration is improved by protection against mechanical, chemical, and bacterial inva-
sion and better clot stabilization.
2. Solt issue recession is minimized by enhancing the width of the labial margins and the infer-
proximal papillae.

Future developments for perfect inferimplant papilloe

Currently it is a fact that contemporary implant systems do not offer
the same configuration and surface characteristics as natural denti-
tion. The inability of connective tissue fibers to insert into implant
surfaces dictates the inferiority of the “implant zone of connective
tissue contact”™ compared with the natural dental connective tissue
attachment and its ability to resist infection and support and main-
tain the configuration, texture, and color of the periodontal and gin-
gival tissues. Specifically, the interimplant papillary configuration
relies mainly on crestal bone and the overlying soft tissue volume
rather than on solid supracrestal functional connective tissue fiber
attachments (Figs 13-7a and 13-7b).

Only recently a new “parabolic™

* or “scalloped”™ implant design

(ie, a scalloped cementoenamel junction-like configuration) has been
proposed for use. This implant design would stretch both the rough-
ened surface texture and the problematic microgap coronally to the
maximum level possible. Further coronal displacement of the three-
dimensional biologic width would follow, paving the way for optimal

Fig 13-7a Adjacent feeth with
normal periodontium may support
a normal inferdental papilla
height (approximately 5 mm.

Fig 13-7b Adjacent flatheaded
implants may maintain interproxi-
mal bone height but may support
only a reduced interimplant papil-
la height (approximately 3 mm|.
Fig 13-7¢ Adjacent scalloped
implants placed immediately post
exiraction will likely allow o
broader interimplant bone with a
greater than normal papilla
height (approximately 4 mm.

Fig 13-7d Adjacent scalloped
implants placed in verfically and
horizontally augmented ridge with
supranatural crestal bone height
[orange) will support a 3- fo 4
mm interimplant papilla height
with a complete closure of the so-
called black triangle.

¥
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preservation of existing crestal bone. By this means a broader bony
base rather than just a tiny peak would remain, providing improved
support for a more coronal papillary configuration (Fig 13-7¢).

[t may further be assumed that vertical and horizontal ridge aug-
mentation with formation of supranatural interproximal bone would
provide the physical capacity to support a perfectly designed papilla
(Fig 13-7d). The ideal interimplant papilla would thus obtain its main
support from a more coronally located, broad-based crestal bone and
would not have to rely on increased soft tissue volume that might
prove physically and biologically inferior in its long-term stability.
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