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Three-Dimensional Bone and Soft
Tissue Requirements for Optimizing
Esthetic Results in Compromised Cases
with Multiple Implants

Tomohiro Ishikawa, DDS'Maurice Salama, DMD?/Akivashi Funato, DDS
Hafime Kitajima, DOSYHidetada Moroi, DMD?
Henry 5alama, DMD%/David Garber, DMD

Achieving an esthetlc outcome in tocth replacement and implant treatment
requines a proper taoth shape and stable surrounding soft tissue profiles. Bone
augmentation is considersd vital to support the esthetic soft tissue profile arcund
definitive resterations. To prevent recession of the periamplant soft tisswe in cases
with multiple implants, buccsl bone sugmentation of more than Z mm from the
implant platform is necessany to cvercome the normal pattern of bone remadel-
ing. Drawing an imaginany harzantal line spanning the space betwean the
remaining healthy interproximal bene pasks is the most relfable vertical augmen-
tation target to create esthetic papillag around an implant prosthesis. Provided
that the adizcent bone pesks are at an ideal height and the bone is augmented
vartically up to this line, the sccepted general guideline of 2 to 3 mm of inter-
proximal vertical bone augmentation from ideally placed implant platforms will
fnvariably also be achieved, tn addition, placing pontics in strategic positions 1o
avaid consecutively placed implants has been suggested to facilitate vertical
bone height preservation after bone augmentation. Even with esthetically sue-
cesstul results; there have been very few long-term studies on compromisad
cases with multiple implants. This will become more and more critical over time
arrd must be remedied, (intJ Periodontics Restorative Dent 2010,30:503-511.)
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Dental implant treatment should
always be perfarmed with esthetics in
mind'; this requires proper tooth
shape and stable surrounding soft
tissue profiles. In single-tooth
implants, interdental papillae are
restored predictably by maintaining
the health of the adjacent periodon-
tium 2 Alternatively, in cases with mul-
tiple implants, the peri-implant soft
tissue is guided and shaped by the
restoration and supported by the
bone toundation. Restoring soft tis-
sue esthetics in cases with multiple
implants remains a great challenge,?
since bone remodeling and resorp-
tion occur at the implant-abutment
junction and peri-implant soft tissue
doss not share the natural tooth's
attachment apparatus and bloed
supply® In this article, the concepts
behind achieving esthetic and func-
tignal implant restorations and the
necessary three-dimensianal peri-
implant hard and soft tissus man-
agement required to realize these
goals are discussed.
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Fg 2 {left).  The maxiilary right
centrl incisar and laft central
incigar, Lateral ingisorn and caning
were last because of infaction,
resuiting in significant vertical
and harizontal tissue loss,

Flg 3 iright] Periapical racho-
gragh showing the degree of
wertical bane loss. Because of
limited space, the four lost teeth
wera to be replaced with three

Crowns.

Flgd MNine millimeters of bone augmentation wes necessan fo
recanstruct a bang ndge up to the imagined harizental line con-
recting fhe-adiacent bone peaks (yollow),

guideline of 2 to 3 mm of interproxi-
mal vertical bone augmentation fram
ideally placed implant platiorms will
invariably slso be achisved.
Unfartunately, some degree of
resorption will slways be experenced
clinically, Dahlin et al'” found that using
& combination of 3-mm abutments,
bovine hydroxyapatite, and mem-
branes to augment interproximal bone

mone than 3 mm

and aptimize the papillas appearance
ultimately presenved an esthetic result
at 5 years, even after the unavoidable
ridge resorption (Figs 2 ta 10).

When there is significant attach-
meant loss present, restoring the bone
level on adjacent teeth through arthio-
dontic extrusion may be required prior
ti vertical bone sugmentation,'®

Fig 5 Three implants (Prevall 4732 13 mm, Bigeret 3i} were
praced i their ideal positions, maintaining interimplant distances of
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Fig 13 A natural-locking keratinized soft tissue frame was
achipved using a subspithalizl connective tissue graft,

Fig 12 Final treatment outcome. This patient had a high smile
line, so establishing a truly esthetic soft tissue frame necessitated
the creation of natural tissue over the entire restaration area,

Tamow et al*? measured the height of
interirmplant papillae and reparted the
mean papillae height between two
implants was 3.4 mm, with 3- and 4-
mim-high papillae representing 72.8%
of the total sites evaluated,

To create adequate papillae form
betwesn adiacentimplants, the ideally
augrmented interproximal bane haight
shauld be 3.5 mm fram the projectad
final restorative contact area, although
this is impossitle to maintain clinically:

Im cases with multiple implants, it
is suggested that placing 2 ponticin a
strategic position js better than placing
adjoining implants, since this would
minimize the |loss of vertical bone
height resulting from crestal bone
remodeling and facilitate greater soft
tissus height in the proximal area. 223

Even if papillag heights batwean
varied restorative emvironments ane dif-
terent, the clinician can meraly aim to
achieve the vertical bone augmenta-
tion standard of a solid bone frame
connecting the twa adjacent bone
peaks. Thersfore, in a dinical reality, the
papillas must be adjusted using
manipulation of the subgingival can-
tour of the abutment and the crown,
The crown contour can also be modi-
fied supragingivally to create accept-
able embrasure spaces (Figs 1210 14).

Platform switching, 2% Laser-Lok
microchannels,® one-piece implants,
and reducing the numbers of abut-
ment try-ins® has also been postu-
lated to reduce bone resorption at the
implant-abutment junction and main-
tain long-term soft tissue stability.
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