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Centering Implants
With the Gingival Zenith
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• Discuss how the criteria for
implant success have evolved
beyond osseointegration to
include esthetic concerns.

A more lifelike emergence profile improves the esthetics and
function of restorations
Edgard El Chaar, DDS, MS | Gretchen Stern, DDS | Brett Weatherington, DDS

ABSTRACT

Due to patients’ ever-increasing demands for lifelike restorations, the criteria for modern
implant treatment success, particularly in the anterior region, have expanded beyond the
evaluation of osseointegration to include patient satisfaction with the hard- and soft-tissue
esthetics. An understanding of the factors that comprise the natural esthetic zone and a
treatment plan that begins with the design of an ideal final restoration are essential to
successful implant therapy. This article presents guidelines for 3-dimensional implant
placement that can help achieve optimal functional and esthetic outcomes and examines
how, when positioning an implant mesiodistally, centering it in line with the gingival
FOR PUBLICATION
zenith, as opposed to simply centering it in thePROOF—NOT
restorative space, results
in a restoration
with superior esthetics and a more lifelike emergence profile that can improve soft-tissue
health and access for hygiene. A case report is presented to demonstrate these concepts.

I

n the 1960s, Brånemark introduced
the concept of osseointegration by
demonstrating how a commercially pure titanium fixture was
able to achieve bony anchorage
through direct bone-to-implant
contact.1 During the next 50 years,
with advances in research, technology, and
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biomaterials, implant dentistry progressed
to become a highly predictable treatment
option for the replacement of missing teeth.
Due, in part, to patients’ increased demand
for esthetics, Albrektsson’s criteria for osseointegration have proven insufficient for the
evaluation of implant treatment success.2-7
In order to account for the importance of
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• Identify the guidelines
for 3-dimensional implant
positioning that allow clinicians
to achieve optimal esthetic and
functional outcomes.
• Explain how mesiodistally
centering the implant position
with the gingival zenith results
in a more natural-looking
emergence profile and improved
soft-tissue esthetics when
compared with simply centering
it in the edentulous space.
• Explain how mesiodistally
centering the implant position
with the gingival zenith results in
improved access for hygiene and
tissue health.
Disclosures: The authors had no
disclosures to report.

patient satisfaction, Smith and Zarb extended Albrektsson’s criteria to include adequate
esthetic appearance as an additional requirement for success.8
For an implant restoration to be considered truly esthetic, it must resemble a natural tooth.9-11 Therefore, an understanding of
the factors that comprise the natural esthetic
zone is essential, and they should be evaluated prior to implant treatment planning.7,9,12
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(1.) Mesial placement of an implant at site No. 8. (2.) Mesiodistally centered placement of an
implant at site No. 8. Notice the discrepancy between the gingival contour and the abutment
contour. (3.) Implant placement at site No. 8 that is mesiodistally centered with the gingival
zenith, exhibiting a gingival contour that is harmonious with the abutment contour. (4. AND 5.)
Facial and occlusal views of initial clinical presentation of tooth No. 8. (6.) Pretreatment periapical radiograph. (7.) Pretreatment CBCT scan.

Implant treatment should begin with a prosthetic analysis to determine the ideal position,
shape, and contours of the final restoration.
This allows the clinician to evaluate the need
for further interventions, such as orthodontic
treatment or augmentation procedures, prior
to implant placement.
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The gingival scallop and interdental papilla
are important determinants of an esthetic
outcome.7,10,11 Because the reconstruction of
deficient interdental papilla and gingival tissue can pose a challenge to clinicians, they
are considered significant factors related to
esthetic treatment risk.12,13 The esthetics of
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these structures are determined not only by
the position of the implant but also by the
shape and contour of the implant supported
crown.7,11,12 For example, considering that the
distance between the contact point and the
alveolar crest is a determinant for papilla fill,
the crown shape is ultimately responsible for
the presence or absence of a papilla because it
dictates the location of the contact point.7,11,12,14
Furthermore, the implant crown should provide a congruent position of the anatomical
gingival zenith along with an appropriate
emergence profile through the peri-implant
mucosa, which is dependent upon the size and
shape of the selected implant.4,15 In addition
to helping preserve the gingival contours and
improve interdisciplinary communication,
implant-retained provisional restorations
in the esthetic zone may be used to modify
the pink esthetics following extraction and
implant placement.16,17
In order to achieve an outcome with optimal esthetics and function, there is a general
consensus that, regardless of the timing of
implant placement, implants placed in the
esthetic zone should abide by certain guidelines for 3-dimensional positioning, including the following10,16,18:
• Regarding the apicocoronal positioning of
the implant, implants should be placed 3
mm to 4 mm apical to the expected position
of the gingival margin.15
• Buccopalatally, the presence of a minimum
of 2 mm of bone buccal to the implant is
recommended in order to prevent loss of
facial tissue as a result of bone remodeling,
but 4 mm is preferred.19 Ideally, the implant
should be placed 1-mm palatal to the point
of emergence of the adjacent teeth.15
• Mesiodistally, the implant shoulder should
be placed in a position that respects a 1.5-mm
distance from adjacent teeth and a 3-mm
distance from any adjacent implants.20,21
Abiding by these guidelines can help clinicians prevent periodontal and esthetic complications.10,16,18 However, within these guidelines,
it is assumed that the implant will be centered
mesiodistally within the available restorative
space. Consequently, the emergence profile
and gingival contour are dictated by the size
and shape of the implant, implant abutment,
and implant supported crown, rather than the
mesiodistal position of the implant.
Whereas many of the previous studies addressing the relationship between implant
placement and hard- and soft-tissue esthetics

have focused on the buccolingual position of
implants, the aim of this article is to provide
evidence to support the mesiodistal placement of anterior implants with respect to the
location of the gingival zenith.
The most apical portion of the gingival
margin is referred to as the gingival zenith.22
For maxillary canines the location of the
gingival zenith in reference to the tooth axis
tends to be located coincidental with the
vertical buccal midline; for lateral incisors,
it deviates 0.4-mm distal to the midline; and
for central incisors, it deviates 1-mm distal to
the midline.23 Replacement of a central incisor with an implant centered mesiodistally
would thus result in a 1-mm discrepancy in
the gingival contour on the distal aspect of
the incisor and under-contouring of the gingival margin on its mesial aspect.
Previous studies of bone level implants
have associated emergence angles that are
greater than 30° with a significant risk for
peri-implantitis.24 A high implant emergence
angle results in a crown contour with impaired access for hygiene, promoting plaque
accumulation and the subsequent initiation
and progression of peri-implant disease. In
addition to the emergence angle of the prosthesis, the contour of the critical and subcritical zones of the crown will dictate soft-tissue
morphology and health.9,10,25
Given the importance of these hard- and
soft-tissue relationships, in order to achieve
an optimal esthetic and functional outcome in
the anterior maxilla, it is proposed that, mesiodistally, implants should be centered in
line with the gingival zenith rather than centered within the available restorative space
(Figure 1 through Figure 3).

attachment level, it was necessary to quantify
the amount of keratinized tissue and gingival
thickness for diagnosis and treatment plan-

“Implant treatment
should begin with a
prosthetic analysis to
determine the ideal
position, shape, and
contours of the final
restoration.”
ning. This patient was diagnosed with localized periodontitis (Stage II, Grade B) as well
as other conditions affecting the periodontium, including an endodontic-periodontal
lesion and gingival recession.26

Initial Augmentation and
Implant Planning

Based on the single extraction socket roadmap developed by El Chaar and colleagues,
the socket of tooth No. 8 was diagnosed as
Grade III and would require initial treatment
that included the extraction of failing tooth
No. 8 followed by simultaneous guided bone
regeneration and soft-tissue augmentation by
means of a rotated palatal pedicle flap (Figure
8 through Figure 11).27,28 The principles of and
guidelines for both the ridge augmentation
and rotated pedicle flap have been described
in the literature and will not be focused on
in this case report.27-30 The patient was temporized with a bonded Maryland bridge that
was adjusted to avoid creating pressure on the
tissue during healing (Figure 12).
When the patient returned 4 months after the initial procedure for reevaluation, she
underwent supportive periodontal therapy
and was provided with detailed oral hygiene

PROOF—NOT FOR PUBLICATION
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Case Report

A 56-year-old female patient was referred for
the evaluation of tooth No. 8 (Figure 4 and
Figure 5). A periapical radiograph indicated
that the tooth had undergone apicoectomy
and received an excessively long post (Figure
6), and a cone-beam computed tomography
(CBCT) scan of the site revealed a lack of buccal plate bone (Figure 7).
Esthetic implant placement was selected as
the preferred treatment modality to restore
function, preserve the smile, and provide a
psychologic benefit. In addition to performing a complete periodontal evaluation, including periodontal probing, localization of the
gingival margin, and calculation of the clinical

fig. 11
(8. THROUGH 11.) Tooth No. 8 with diagnosis of Grade III socket, requiring extraction followed
by guided bone regeneration and a rotated pedicle flap to gain hard and soft tissue for future implant placement.
www.insidedentistry.net | June 2020 | inside dentistry
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instructions (Figure 13). An intraoral scan
and a postoperative CBCT scan were taken
to evaluate both the horizontal and vertical
hard- and soft-tissue gain. Next, implant
planning software was used to merge the
STL and DICOM data, which facilitated the
creation of a digital wax-up (Figure 14).

fig. 12

The digital wax up allowed the implant
position to be planned based on the ideal
prosthetic position of the final restoration
(Figure 14). The planned implant position
adhered to the aforementioned guidelines
for ideal implant placement regarding the
buccal, interproximal, and apical bone, and

its platform would be located 4-mm apical to
the planned restorative margin. In the coronal plane, the implant was centered with the
gingival zenith in a position that was located
approximately 1-mm distal to the midline
of the edentulous space. Following implant
planning, a tooth-supported surgical guide

fig. 13

fig. 14

fig. 15

fig. 16
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fig. 17

fig. 18

fig. 19

fig. 20

fig. 22
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fig. 21

(12.) Radiograph of site No. 8 taken immediately after extraction, guided bone regeneration, and
soft-tissue augmentation. Note the tenting screw placed to facilitate vertical bone gain and the
bonded temporary Maryland bridge. (13.) Postoperative image of site No. 8 taken 4 months after
extraction and grafting. (14.) Three-dimensional implant treatment planning. (15.) Try-in of the
surgical guide prior to surgery to confirm seating and stability. (16.) Full-thickness flap elevation
to expose the tenting screw and gain access for anticipated additional bone grafting following implant placement. (17.) Implant placed 1-mm distal to the midline of the edentulous space,
corresponding with the planned location of the gingival zenith. Note the lack of sufficient bone
buccal to the implant that necessitated further grafting. (18. AND 19.) Horizontal guided bone
regeneration using particulate bone allograft and a resorbable membrane to augment the buccal
aspect of site No. 8. (20.) Tension free primary closure. (21.) Postoperative periapical radiograph
taken immediately after placement of the implant at site No. 8 demonstrating implant positioning
centered with the planned location of the gingival zenith and two titanium alloy tacks that were
used to stabilize the resorbable membrane apically. (22.) Immediate postoperative CBCT scan.
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was designed and then 3D-printed to facilitate fully guided surgical implant placement.

Implant Surgical Procedure

Preoperatively, the patient was prescribed a
1-week course of antibiotics with instructions
to begin taking them on the day of surgery. The
patient was also prescribed an antimicrobial
rinse with instructions to begin using it on the
day after surgery. At the surgical appointment,
perioral disinfection was accomplished utilizing a povidone-iodine solution. An antimicrobial soaked gauze was used to wipe intraorally, the
teeth were debrided, and full mouth ultrasonic
scaling was performed. Finally, profound local
anesthesia was achieved by means of buccal
and palatal infiltration.

“The criteria for
placement of a
‘successful’ implant in
the esthetic zone have
evolved and encompass
a multidisciplinary set
of guidelines involving
factors related to both
hard and soft tissues,
prosthetics, and patient
expectations. Optimal
esthetics and function
are generated by a
mesiodistal implant
position centered on
the gingival zenith.”
Prior to the initiation of the surgery, the
surgical guide was tried in to confirm proper
seating and stability (Figure 15). A flapless approach was not considered because the need
for further bone grafting at the time of implant
placement had been anticipated through the
digital planning. A slightly palatal crestal incision was made, followed by two vertical incisions on the mesial and distal aspects of the
edentulous site in order to preserve the papilla
and avoid additional esthetic compromise to
the anterior sextant. Next, a full-thickness

fig. 23

fig. 24

fig. 25

fig. 26
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fig. 29

fig. 27

(23. THROUGH 25.) Facial view, distal view, and
radiograph of the acrylic implant-retained provisional restoration placed at the implant uncovering surgery to contour the soft-tissue profile for
final restoration. Critical and subcritical contours
follow the anatomic crown profile as seen in
both the mesiodistal and buccolingual dimensions. (26. AND 27.) Facial and occlusal views of
the soft-tissue contour achieved after 3 months
of provisionalization. The tissue is thick with a
harmonious gingival contour and zenith position. (28. AND 29.) Facial view and radiograph of
the final implant-supported crown.

fig. 28

flap was elevated to facilitate removal of the
tenting screw and permit visualization of the
buccal plate (Figure 16). A standard guided
protocol was followed to place the implant,
and its final position mirrored that of the
digital plan. As predicted, the prosthetically
driven implant position resulted in an insufficient buccal plate (Figure 17); therefore,
additional guided bone regeneration was
performed to reinforce the area and prevent

future breakdown (Figure 18 and Figure 19).
Making periosteal incisions could have compromised the blood supply to the flap, so instead, it was stretched in order to achieve tension free coronal advancement.31The flap was
secured utilizing horizontal mattress sutures
with additional supportive interrupted sutures
to ensure primary closure (Figure 20). An immediate postoperative periapical radiograph
(Figure 21) and CBCT scan (Figure 22) were
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taken, demonstrating a final implant position
centered with the planned location of the gingival zenith.

Temporization and Final Restoration

The patient was postoperatively evaluated at
1-, 2-, 4-, 8-, and 12-week recall appointments.
The sutures were removed at the 2-week appointment, and the patient was instructed to
rinse twice daily and avoid brushing the anterior maxilla. Prior to provisionalization of
the implant, the site was allowed to heal for
6 months, during which time the patient was
temporized with another Maryland bridge. At
the 6-month recall appointment, full mouth
periodontal maintenance was completed, and
an implant-retained acrylic provisional restoration was placed (Figure 23 through Figure
25). An acrylic provisional restoration allows
for soft-tissue attachment while preventing
apical migration of the gingival margin. After
a 3-month provisionalization period, the final
prosthesis was delivered (Figure 26 through
Figure 29), and the patient was scheduled
for ongoing 3-month recall appointments
for periodontal maintenance.

Conclusion

Traditionally, implant placement was dictated exclusively by bone quantity and quality.
Today, however, the criteria for placement
of a “successful” implant in the esthetic zone
have evolved and encompass a multidisciplinary set of guidelines involving factors
related to both hard and soft tissues, prosthetics, and patient expectations. Optimal
esthetics and function are generated by a
mesiodistal implant position centered on
the gingival zenith. In the presented case
report, the distal displacement of an implant
used to replace a maxillary central incisor
allowed for an abutment and prosthesis that
more accurately replicated the emergence
profile of a natural tooth, which improved
the overall esthetics and peri-implant health
by creating smoother buccolingual and mesiodistal contours.
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