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Peri-implant esthetics assessment and management
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Providing an esthetic restoration in the anterior region of the mouth has been the basis of
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peri-implant esthetics. To achieve optimal esthetics,in implant supported restorations, various patient
and tooth related factors have to be taken into consideration. Peri-implant plastic surgery has been
adopted to improve the soft tissue and hard tissue profiles, during and after implant placement.
The various factors and the procedures related to enhancement of peri-implant esthetics have
been discussed in this review article.
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INTRODUCTION

Esthetics signifies “natural beauty”, a quality that
comes from within. It can be defined as the science
of beauty that is applied in nature and in art. Ever
since implants have been used as a treatment option
for replacement of missing natural teeth, its results
have found to be successful both in term of stability
and esthetic outcomes. However, when tooth loss is
accompanied by soft tissue and bone loss, it often
requires augmentation of the peri-implant soft tissue
or bony site either before or after the placement of
the implant. This forms the crux of peri-implant
plastic surgery. Peri-implant plastic surgery focuses
on harmonizing peri-implant structures by means of
hard tissue engineering and soft tissue engineering.

IDEAL REQUIREMENTS FOR ESTHETIC
TREATMENT OUTCOME

An esthetic implant restoration is one that resembles
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a natural tooth in all respects.! Both dental and
gingival esthetics act together to provide a harmonious
smile. The clinician must be aware of the parameters
related to gingival morphology, form, dimension,
characterization, surface texture and color. The
predictability of an esthetic outcome for an implant
restoration is dependent on many variables including
but not limited to the following:

Patient’s smile line

In an average smile, 75-100% of the maxillary
incisors and the interproximal gingiva are displayed.
A high smile line poses considerable challenges when
planning for implant supported restorations in the
esthetic zone because the restoration and gingival
tissues are completely displayed. The low smile line is
a less critical situation because the implant restoration
interface will be hidden behind the upper lip.™!

Tooth position

The tooth needs to be evaluated in three planes
of space before it is extracted: Apico coronal,
faciolingual and mesiodistal. If there is a tooth with
hopeless prognosis positioned ideally or apically
and this is extracted, the gingival margin is likely to
migrate apically.’! A tooth positioned too far facially,
often results in very thin or non-existent labial bone.
A tooth positioned more lingually would benefit from
the presence of an increased amount of facial bone.
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Root position of the adjacent teeth

Teeth with root proximity also possess very little
interproximal bone; this thin bone creates a greater
risk of lateral resorption which will decrease the
vertical bone height after extraction or implant
placement.[

Biotype of the periodontium and tooth shape
Two different periodontal biotypes have been described
in relation to the morphology of the interdental papilla
and the osseous architecture: The thin scalloped
periodontium and the thick flat periodontium.b!
A thick soft tissue biotype is a desirable characteristic
that will positively affect the esthetic outcome of an
implant — supported restoration because since it is
more resistant to mechanical and surgical insults, it
is less susceptible to mucosal recession and has more
volume for prosthetic manipulation.

The tooth morphology also appears to be correlated
with the soft tissue quality.) The triangular tooth
shape is associated with the scalloped and thin
periodontium. The contact area is located in the
coronal third of the crown underlining a long and thin
papilla. The square anatomic crown shape combines
with a thick and flat periodontium. The contact area
is located at the middle third supporting a short and
wide papilla. Loss of interproximal tissue in the
presence of a triangular tooth form will display a
wider black triangle than in a situation when a square
tooth is present.

The bone anatomy at the implant site

For successful esthetic restoration of implants,
the bony housing must have a three dimensional
configuration that permits placement of an implant
in a restoratively ideal position. Two anatomic
structures are important in determining predictability
of soft tissues after implant placement. The first is the
height and thickness of the facial bony wall and the
second is the bone height of the alveolar crest in the
interproximal areas.!”’

Height and thickness of facial bony wall

Kois et al.,® in a survey of 100 patients, classified
patients as having high, normal or low crests. This
was based on the vertical distance of the osseous crest
to the free gingival margin. The greater the distance
from the osseous crest to the free gingival margin
the greater the risk of tissue loss after an invasive
procedure. If the total vertical distance of the total
dentogingival complex on the mid facial aspect is
3 mm, a slight apical loss of tissue up to 1 mm is

anticipated after extraction and immediate implant
placement.®

Height of bony crest in the interproximal area
The interproximal bony crest plays a critical role in
the presence or absence of peri-implant papillae.
When the contact point to the bone was 3-5 mm,
papilla always filled the space. When the distance was
6 mm papilla was absent 45% of the time and with a
distance of 7 mm, papilla did not fill the space 75%
of the time. A difference of 1-2 mm is significant in
obtaining soft tissue esthetics.!”’

Optimal implant positioning
The position, in which the implant is placed, is
of utmost importance and the implant should be
thought of as an extension of the clinical crown
into the alveolar bone. When planning for an ideal
three - dimensional implant position, it should be
made sure that they are placed in the “comfort” zone.
Comfort zones are defined in mesiodistal, faciolingual

and apico coronal dimensions.!'”

Mesiodistally, it is recommended that an implant
shoulder be placed at least 1 mm from an adjacent
tooth. Faciolingually, it’s been proposed that the
implant shoulder margin should be at the ideal
point of emergence i.e., | mm palatal to the point of
emergence at adjacent teeth. The apico coronal location
of the implant shoulder is dependent on a number of
factors: 1. The cervical bone resorption morphology, 2.
The diameter of the implant, 3. The size discrepancy
between the root, 4. The diameter of the implant, 5.
The thickness of the marginal gingiva and the proximal
tissues. It is suggested that the implant collar be
located 2 mm apical to the CEJ of the adjacent tooth
if no gingival recession is present and 3 mm from the
free gingival margin when it is.'"' Apico coronally,
the position of the implant should be approximately
2 mm apical to the mid facial margin of the planned
restoration.!'?

SITE EVALUATION

Before planning an implant therapy in an individual,
a thorough knowledge about the health and bone
morphology of the area is to be considered. Treatment
planning must also address hard and soft tissue
deficiencies in combination with precision in implant
placement. In order to correct the soft and hard tissue
deficiencies, understanding of the amount of loss of
tissue is necessary and several classifications have
been put forward by several authors.
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Classification of tissue volume

The first classification of ridge deficiency was
proposed by Seibert!®! in 1983 and later modified by
Allen in 1985.

Seibert!"¥! divided ridge deficiencies into three classes,
with a Class 1 defect describing the apico coronal
loss of ridge contour, Class II, buccolingual, and
Class III, a combined loss of both apico coronal and
bucco-lingual dimensions.

Allen™  further quantified the loss of ridge
dimension into mild (3 mm), moderate (3-6 mm) and
severe (6 mm).

The Palacci-Ericsson!™! classification system divides
implant sites into four classes according to the
vertical and horizontal dimensions of tissue loss,
respectively.

Vertical loss

Class I: Intact or slightly reduced papillae;

Class II: Limited loss of papillae (less than 50%);
Class III: Severe loss of papillae; and

Class 1V: Absence of papillae (edentulous ridge).

Horizontal loss

Class A: Intact or slightly reduced buccal tissues;
Class B: Limited loss of buccal tissues;

Class C: Severe loss of buccal tissues; and

Class D: Extreme loss of buccal tissue, often with a
limited amount of attached mucosa.

Classification of bone volume

Lekholm and Zarb!'®! described the shape of the
residual edentulous ridge in terms of remaining bone
volume, with a 5-point classification system from
A (intact ridge form) to E (severely deficient ridge
form).

This classification lacks specific categorical ridge
dimensions and has less detail within categories
addressing vertical or horizontal ridge deficiency.

Misch and Judy!'” classified available bone into 4
divisions: abundant, barely sufficient, compromised,
and deficient (A-D). Abundant bone is bone volume
is greater than 5 mm in width, 10 to 13 mm in height,
and 7 mm in length. Barely sufficient bone is 2.5 to
5 mm in width, greater than 10 to 13 mm in height,
and greater than 12 mm in length. Compromised
bone is less than 10 mm in height, or width (less than
2.5 mm). Deficient bone is generally not amenable to
implant rehabilitation.

ESTHETIC ASSESSMENT

The success of a single tooth implant restoration in the
esthetic zone depends not only on restored function
but also on harmonious integration of the restoration
into the patient’s overall appearance, especially the
peri-implant soft tissue.!'®

To date, no authoritative index has existed for the
assessment of peri-implant soft tissue. Belser et al.,!'"!
indicated that esthetics of peri-implant soft tissues,
including health, height, volume, color and contour,
must be in harmony with the healthy surrounding
dentition. Buser er al,?” indicated that patient
satisfaction is a key factor in the success of implant
therapy, especially in the anterior area.

Furhauser et al.,?Y introduced an index termed the pink
esthetic score (PES) to rate the appearance of the soft
tissue in anterior implant restorations. They identified
seven distinct soft tissue parameters: 1. The presence
or absence of mesial papillaec, 2. The presence or
absence of distal papillae, 3. The level of emergence
of the implant restoration from the mucosa at the
facial aspect, 4. Curvature of the line of emergence of
the implant restoration from the mucosa at the facial
aspect, 5. Facial soft tissue convexity, 6. Color and 7.
Texture of the facial marginal peri-implant mucosa.
Each of these parameters was rated 2, 1 or 0 with the
maximum possible score of 14, indicating the most
esthetic result. The PES allows for more objective
appraisal of the short and long term esthetic results of
various surgical and prosthetic implant procedures.

MANAGEMENT OF PERI-IMPLANT
ESTHETICS

Peri-implant plastic surgery

A large number of soft and hard tissue procedures
have been described to facilitate edentulous
ridge augmentation prior to implant placement.
A straightforward implant placement can be performed
without any additional surgeries; however, at the time
of implant placement, minor hard tissue augmentation
may be needed to add support to the peri-implant
mucosa. In other situations, soft tissue must be added
to enhance the final result and thus facilitate soft
tissue handling at second stage surgery.

Surgical considerations

Planning and execution
Implant therapy in the anterior maxilla is considered
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an advanced or complex procedure and requires
comprehensive preoperative planning and precise
surgical execution based on a restoration driven
approach.”’

Patient selection

It is essential in achieving esthetic treatment outcomes.
During treatment of high risk patients, a general risk
assessment (medical status, periodontal susceptibility,
smoking and other risks) should be undertaken with
caution.!"]

Implant selection

Implant type and size should be based on site anatomy
and the planned restoration. Inappropriate choice of
implant body and shoulder dimensions may result in
hard and/or soft tissue complications such as exposure
of metal collar at the implant shoulder junction. To
overcome this, the platform switching technique
has been developed to preserve or regenerate the
inter-implant soft tissue and impede an unsightly
metal display. Platform switching can preserve soft
and hard tissues and may provide better biological,
mechanical, and esthetic outcomes.?!

Clinical considerations

Single tooth replacement

For anterior single tooth replacement in sites without
tissue deficiencies, predictable treatment outcomes,
including esthetics, can be achieved because tissue
support is provided by adjacent teeth.["]

Multiple tooth replacement

The replacement of multiple adjacent missing teeth
in the anterior maxilla with fixed implant restorations
is poorly documented."” In this context, esthetic
corrections is not predictable particularly regarding
the contours of the inter-implant soft tissue.

PRE PLACEMENT PROCEDURES

A large number of soft and hard tissue procedures
have been described to facilitate edentulous ridge
augmentation prior to implant placement. Soft
tissue modification before implant placement is
advantageous in that proper tissue contours before
first stage surgery, increasing the predictability of a
satisfying treatment outcome.*)

Ridge (socket) preservation

About 3 to 4 mm of resorption can occur during
the first 6 months after extraction in the absence of
intervention.?** The ideal solution to successful ridge

preservation is the flapless, atraumatic removal of the
hopeless tooth, leaving much of the bony architecture,
including thin buccal cortical plate, intact. After
extraction socket is curetted, a decision is made
regarding the grafting material from an absorbable
collagen matrix, autogenous bone, demineralized
freeze-dried bone allograft, combinations of growth
factors, to a variety of synthetic grafting materials.!>*

Forced orthodontic eruption

The use of orthodontics in erupting hopeless teeth
before extraction has been used successfully to augment
bone and soft tissue support at future implant sites.!**!

Controlled tissue expansion

This technique was proposed by Bahat et al*"
that exploited the elastic properties of the gingival
epithelium, the tissue is expanded using an inflatable
silicon balloon expander to gain adequate soft tissue
for primary coverage of subsequent osseous grafts.

Soft tissue grafting

These procedures have been used successfully for
many years in periodontics and oral surgery in
resolving recession defects around natural teeth
and augmenting alveolar ridge contours.**3% The
following procedures are designed for wuse in
augmentation of edentulous ridge defects: The roll
technique, pouch procedures, interpositional grafts,
onlay grafts and combination grafts.'~*

IMPLANT STAGE | AND 2 PROCEDURES

Papilla regeneration technique

This technique was developed to correct deficient
interproximal papillae contours between multiple
implants at stage 2 surgery and is primarily an
esthetically driven procedure. The procedure involves
elevating a full thickness mucoperiosteal flap at the
palatal or lingual extent of the implant cover screws.
Vertical releasing incisions are used to aid in flap
elevation, and the incisions are made so as to exclude
the papillary tissue of adjacent natural teeth. Semilunar,
beveled incisions are then created in the buccal flap
extending toward each abutment, beginning with the
distal aspect of the most mesially located implant.
The pedicles are secured between the abutments using
tension-free suturing and are allowed to heal for 4 to
6 weeks before final restoration® [Figures la-c].

Tissue punch (Flapless) techniqueP’ and titanium
papillary inserts* have also been considered during the
second stage of implant placement [Figures 2a-d]."!
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Figure 1a: A full-thickness flap is elevated and reflected
buccally®®*

Figure 1b: Semilunar bevel incisions are made, recreating a
scalloped shape similar to that of tissues around natural teeth!®4

Figure 1c: The pedicles are rotated to fill the inter-abutment
and abutment-tooth spaces®

POST PLACEMENT SOFT TISSUE
MANAGEMENT

All esthetic tissue management should be completed
before seating of the definitive restoration in as much
post placement esthetic management is severely
limited. Post-placement soft tissue modification in
this context therefore, consists primarily of hard
tissue regenerative procedures or hard or soft tissue
respective procedures in an attempt to restore the
health of peri-implant tissues.?!

Vertical defects
If the extent of bone loss is less than 2 mm, the
defect can be grafted with autogenous bone or it can

Figure 2a: Loss of interproximal bone to the level of the implant-
abutment junction between two adjacent implants!®”

Figure 2c: Titanium papillary insert is positioned in the
interproximal bone between the adjacent implants®”

be removed through osteoplasty, converting the defect
into a horizontal deficiency.*’)
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Horizontal defects

The most predictable method of treating horizontal
implant defects is through reduction of the soft
tissue thickness via apical repositioning. If the
horizontal defect extends beyond one half of the
implant body, it should be removed. Regenerative
procedures using autogenous bone and a barrier
membrane to gain height around the implant fixture
is indicated only in single- or multiple-implant fixed
restorations or when additional bone-to-implant
interface is required to withstand the forces exerted
on the prosthesis.?*”

MANAGEMENT TRIAD TO INCREASE
SOFT TISSUE THICKNESS

In spite of the available surgical techniques, Fu
et al. " proposed a guideline that demonstrates
possible ways to increase the soft tissue thickness
around implants, i.e. the “PDP management triad”:
implant position (P), implant design (D) and
prosthetic design (P). First, the implant position,
and angulation are key determinants in ensuring that
an implant supported restoration has functional and
esthetic success through an ideal emergence profile.
Second, implant diameter and platform design can
help prevent crestal bone resorption, which is a great
asset in preserving esthetics. Third, the prosthetic
design can provide the additional space for soft
tissue in growth to create a fuller soft tissue profile.

Provisional and definitive restorations

To optimize esthetic treatment outcomes, the use of
provisional restorations with adequate emergence
profiles is recommended to guide and shape the
peri-implant tissues prior to definitive restoration.
It is preferable to place provisional restorations on
the implant at the time the restorative procedure is
started.*!#3] This process will establish a natural and
esthetic soft tissue form that will determine guidelines
for laboratory fabrication of an anatomically
appropriate soft tissue model [Figures 3 and 4].

CONCLUSION

The implantological rehabilitation of the esthetic
zone is one of the most demanding and complex
treatments due to the necessity to obtain an
optimum esthetic result. From existent evidence
concerning soft tissue modification around implants,
implant plastic surgery should emerge as a distinct

sub-discipline of that will continue to develop
and expand as dental implants are accepted as a
routine treatment for the restoration of function and
esthetics. Though, osseointegration and restoration
of function and soft tissue esthetics dictate implant
success, the patient’s satisfaction is a key element of
the success of implant therapy.

Figure 2d: Titanium papillary insert supporting inter-implant
papilla around two adjacent implantst”

Figure 3: Unaesthetic appearance due to loss of tooth in the
anterior region

Figure 4: Placement of provisional restoration after implant
placement in maxillary left central incisor
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