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Abstract

The replacement of missing teeth is more complex than simply placing a dental implant and
restoring it, especially when a single implant site is involved. Implants have a round cross-
section, whereas natural teeth do not but instead have crestal cross-sections that vary in shape
from ovoid to triangular to rectangular depending on which tooth is being replaced. When
this factor is combined with the zone between the crestal bone and adjacent proximal
contacts, an emergence profile presents that will govern the esthetics of the restoration. The
emergence profile will also guide and maintain the soft tissue, preventing potential food
accumulation areas interproximally. This article defines an emergence profile and reviews the
importance of establishing it and how to develop it based on the tooth being replaced to
achieve natural-appearing restorations.

Dental implant treatment involves multiple factors that must be considered for long-term
success. One critical factor is the emergence profile of the implant.1 The emergence profile
has implications in esthetics for recreating a natural profile of the missing tooth being
replaced, and it also affects the periodontal health of the surrounding soft tissue and,
ultimately, the underlying bone.2 When the emergence profile is unnatural in contour for the
space being treated, food entrapment may result making patient homecare a challenge. This
article discusses several factors, including implant diameter, depth of placement, and soft-
tissue profile management, that when properly managed can influence long-term restorative
success.

Emergence Profile: The Need for Proper Planning

Dental implant treatment is an accepted treatment modality for successful tooth replacement.s
Long-term success of treatment depends on optimal implant position in addition to
maintenance of soft-tissue health. The common occurrence of mucositis and peri-implantitiss
has demonstrated that soft-tissue health and thickness play important roles as a protective
barrier to bacteria that can shorten the lifespan of dental implant treatment.s

Emergence profile can be defined as the contour of the tooth or restoration as it emerges from
the gingiva.s With dental implants, it is the contour of an implant restoration as it emerges
from the implant platform. Placement of the implant platform in relation to the proximal
contacts of adjacent teeth is critical to the development of ideal emergence profiles that will
mimic the tooth being replaced. The emergence profile dictates the transformation of a dental
implant into a natural-looking tooth. Successful maintenance of dental implants long-term
requires adequate gingival thickness surrounding the implant; keratinized tissue of at least 1
mm to 2 mm is recommended.7,8 Thickness of the gingiva (mucosal thickness) also plays a
factor in stability of the underlying hard tissue and bone stability crestally over time. When
there is an initial tissue thickness of <2.5mm, bone loss of up to 1.45 mm can be expected



over the first year of function.e-11Thicker tissue has demonstrated better long-term stability
and resistance to implant-related disease than tissues of thinner biotypes.1o

Tl e e (O

Compendiu

wlion (n Ixnlixtry

LD IR ———

Dental Implant
Prosthodontics

Digitd \ppeoaches to Foll Arch
Fixed Prosthetic Sodutions

The diameter of the horizontal cross-section of the future crown at the gingival level will help
determine the diameter size of the implant to be placed.12 The dimensions of the ridge in the
buccal-lingual aspect will also influence the implant diameter selected.13 The distance
between the crestal bone and the contact proximally with the adjacent teeth will have an
influence on the appropriate implant depth to create an ideal emergence profile.14 Shorter
distances between these two points will dictate a wider flare in emergence with a standard-
diameter implant (4 mm) than when a wider implant is placed into the same space at the same
depth.15 Longer distances between the points allow more gradual flare and are usually easier
to manage than shorter distances.16

The depth of implant placement is dependent on whether the replacement is in the anterior or
posterior zone.17 In the anterior zone typically the goal is to place the platform 3 mm to 4 mm
below the cementoenamel junction (CEJ) of adjacent teeth.1s This allows for adequate room
for emergence profile for esthetic purposes. In the posterior zone, the goal usually is to place
the implant 2 mm to 3 mm below the CEJ of adjacent teeth.19 Depending on the type of
implant system being used, the connection may allow for a deeper placement. Examples of
such implant systems include Ankylose (Dentsply Sirona, dentsplysirona.com), Bicone
(Bicon Dental Implants, bicon.com), and Neodente (Straumann, straumann.com). Narrower-
platform implant systems such as these that enable deeper placement allow for vertical room
to compensate for the horizontal cross-section of the future implant crown.

It can be challenging to replicate not only the crown portion of the tooth but also the entire
tooth anatomy. The cross-section of teeth at the gingival margin have various shapes, such as
triangular, rhomboidal, and ovoid, depending on the type of tooth it is (Figure 1). The
challenge arises because implants are round in cross-section at the platform and the clinician
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needs to transition to the specific shape of the natural tooth to provide natural-looking
esthetics that mimic the profile of the tooth. Selecting the optimal implant diameter for the
space available is dependent on not only the mesial-distal dimension but also the buccal-
lingual dimension.2o21 Use of an implant with a narrower diameter than the mesial-distal
space available may complicate emergence profile and lead to proximal food traps and
adversely affect esthetics (Figure 2). This has clinical relevance in both the anterior and
posterior areas of the mouth.

Tissue-level and non-platform-switched implants typically are not placed below the bone
level (subcrestal) (Eigure 3).22 Placement of such implants below the bone level is not
recommended, as the bone will remodel leading to crestal bone loss in a saucerization
pattern.11 This occurs in tissue-level implants because the smooth collar of the implant is not
roughened for osseointegration. In non-platform-switched implants, subsequent placement of
the abutment below bone level leads to remodeling circumferentially to accommodate
biological width development (Eigure 4).23

An optimal emergence profile helps to support the soft tissue around the implant restoration
and prevents formation of food traps. Duplicating the emergence profile can be difficult,
especially around multirooted teeth due to the horizontal cross-section size discrepancy at the
CEJ level in comparison to a single implant.

The greatest challenges in developing ideal emergence profile are choosing an implant of a
proper diameter and avoiding placing the implant in too shallow of a position.24 Placing an
implant too shallow or in too narrow of a space, especially in the posterior zone, will likely
lead to problems as there will not be enough running room for a laboratory to sculpt the tissue
(Eigure 5). Conversely, an implant placed with the platform 2 mm to 3 mm apical to the CEJ
of the adjacent teeth will allow for the development of a more ideal emergence profile
prosthetically (Figure 6).25s Running room is defined as the distance between the implant
platform and the proximal contacts with the adjacent teeth.2s The apico-coronal positioning of
the implant platform should adhere to the philosophy "as shallow as possible, as deep as
necessary."27 This is, in essence, a compromise between esthetics and biologic principles.

A common misconception is that emergence profile can be controlled solely through the
choice of implant diameter. In the posterior zone, a large horizontal cross-section is seen with
molars. A wide-diameter implant will allow for ideal emergence profile, as it closely
resembles the profile of the natural tooth at the CEJ level. A wide-diameter implant may be
used assuming there is at least 2 mm of buccal and lingual thickness remaining after
placement.2s Alternatively, a narrower implant may be chosen with subcrestal placement to
allow for appropriate vertical room for emergence profile development. Clinicians should
check with each dental implant manufacturer's recommendations and know the titanium
grade to ensure that the implant can support the occlusal load of the site where the
replacement is occurring.29,30 Patient parafunctional habits and bone density by zone of
mouth also need to be critically examined to ensure long-term success without overload.s:

Current methods to develop the soft-tissue emergence profile of dental implant restorations
include the use of chairside custom healing abutments using incremental addition of resin or
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having a laboratory fabricate a custom healing abutment or temporary crown.s2 After healing,
the developed emergence profile is conveyed to the laboratory through the duplicated custom
impression coping (Figure 7) or, alternatively, a digital scan of soft tissue using a scan body
impression. This enables fabrication of a soft-tissue model that replicates the developed
emergence profile intraorally. The laboratory can then create prosthetics that mimic the
natural tooth emergence profile.

The following two case reports are examples of similar cases, one in which a traditional
impression approach was used, and the other an intraoral scanner was utilized to capture the
intraoral information.

Clinical Case 1

A 5 mm x 10 mm implant (MISe V3, MIS Implants, mis-implants.com) had been placed at
the mandibular first molar site and was ready for restoration. At the uncovering, a custom
healing abutment that had been fabricated using an emergence profile management system
(Cervico System, VP Innovato Holdings Ltd, vpicervico.com) to match the emergence
profile of a mandibular molar was inserted into the integrated implant, and the soft tissue was
sutured around the abutment (Eigure 8). After several weeks to allow the soft tissue to heal,
the restoration phase began. The custom healing abutment was removed, revealing healthy
soft tissue with an emergence cross-section that was relatively square, mimicking a molar

(Figure 9).

To avoid potential soft tissue collapse when the impression was captured, a custom
impression abutment was created to support the soft tissue and properly communicate to the
laboratory technician what had developed intraorally (Figure 10). This technique may be used
with either open-tray or closed-tray impression abutments. The impression was taken and the
custom healing abutment was reinserted intraorally while the laboratory constructed the
restoration. The completed restoration was returned, the custom healing abutment was
removed, and the implant restoration was inserted. The result was an emergence profile that
mimicked a natural molar, enabling natural-looking esthetics (Eigure 11). A radiograph
demonstrated a smooth transition emanating from the implant platform to support an
emergence profile that allowed soft-tissue maintenance and helped to eliminate potential food

traps (Eigure 12).
Clinical Case 2

A 4.8 mm x 10 mm implant (Straumanne Bone Level Tapered [BLT], Straumann) had been
placed at the mandibular first molar site and was ready for restoration. A custom healing
abutment was fabricated and inserted at the time of surgical implant placement and soft tissue
was sutured around the abutment using 4/0 Glycolon sutures (Osteogenics Biomedical,
osteogenics.com) (Figure 13). A periapical x-ray was taken at the time of placement of the
custom healing abutment to confirm full seating (Eigure 14).

After a 6- to 8-week healing period, the custom healing abutment was removed to allow for a
digital scan of the area as an alternative to conventional impression-taking (Figure 15 and
Figure 16). An intraoral scan body was used to capture the soft-tissue profile and implant
positioning with an intraoral scanner (CERECe Omnicam, Dentsply Sirona) (Figure 17).
Final seating of the restoration was performed with radiographic confirmation (Eigure 18).
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The implant crown demonstrated a natural emergence profile to replace the mandibular first
molar with optimized tissue fill in the interproximal regions (Eigure 19).

Conclusion

Successful dental implant treatment as a modality of tooth replacement is measured not only
by survival of the implant. Soft-tissue development is vital to the long-term success of dental
implant treatment, in terms of both hygiene and healthy maintenance of the soft tissues
surrounding the implant. Custom healing abutment design is an important aspect of effective
lab communication and in achieving a predictable restoration.
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