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Anterior Single-Tooth Implant Restorations: Clinical Rules for Reducing Risk Factors

Pierre Boudrias, DMD, MSD

Implant restoration is traditionally used in clinical situ-
ations where healthy teeth are adjacent to an edentulous
space and one or more diastema.! Today, this restorative
approach is commonly used. The implant placement proto-
col has been simplified, and loading concepts have been
enhanced.?? A well-recognized technique involves the
simultaneous placement of the implant and healing abut-
ment in good quality bone, which reduces patient discom-
fort and the risks of unattractive gingival scarring that
could occur during the second surgical phase (subsequent
placement of the healing abutment).

However, the placement of an implant without first
carefully examining the periodontium, the condition of the
teeth and the intensity of occlusal contacts may have

Figure 1a: Congenitally missing teeth 12
and 22.
edentulous spaces.

Figure 1b: Orthodontic treatment to correct
the position of the teeth and open

unfortunate mechanical and esthetic consequences.4 This
article summarizes the preoperative evaluation criteria for
single-tooth implant restorations and lists clinical pitfalls to
avoid.

Practical Tips: Planning and Treatment

When planning a restorative implant, surgical and
restorative considerations must be looked at in tandem.
These considerations apply to both external hex implants
and internally connected implants. Table 1 lists the
primary contraindications.

Here are a few practical tips that help in clinically eval-
uating single-tooth implant restorations and facilitating
treatment:

Figure 1c: Evaluation of the position of the
roots for implant placement. Orthodontic
correction would move the teeth to create a
usable edentulous space.

Figure 1d: Lingual orifice filled with a resin

composite. using shimestock.
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Figure Te: Verification of occlusal contacts

Clinical

appearance  of
dentogingival complex 11 years after
insertion of the crowns on teeth 12 and 22.

Figure 1f:
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* The replacement of a congenitally absent tooth (missing

lateral incisors) by an implant-supported crown is a
long-lasting treatment that is less invasive for the adja-
cent teeth, but one that often requires orthodontic
correction (Figs. 1a to 1g). To ease the placement of the
implant, the teeth must be moved to create an upper
mesiodistal edentulous space of 6 mm without produc-
ing root convergence of the adjacent teeth (Fig. 2). The
orthodontic treatment must be finalized before place-
ment of the implant. When the edentulous space is
larger than the contour of the future restoration, a crown
with diastema(s) may be the appropriate choice of
restorative treatment (Fig. 3). In this clinical situation, a
surgical guide is made from a diagnostic wax-up in order
to insert the implant at the exact position defined on the
diagnostic cast.5

The placement of an implant must be postponed until
after growth.® During this time, several changes occur in

the dental arch, resulting in 3-dimensional changes in
the position of the teeth. These changes may lead to
occlusal interference and poor positioning of the teeth in
relation to that of the implant. Therefore, an implant,
especially in the esthetic zone, should not be considered
until a girl reaches 15 years of age and a boy reaches
17 years of age (Fig. 4).

The absence of gingival papilla is an esthetic handicap.
A periodontal probe should be used to measure the
height between the summit of the osseous crest and the
interproximal contact (Fig. 5). A distance equal to or less
than 5 mm would ensure optimal healing and re-estab-
lishment of the gingival papilla after placement of the
implant.” This rule applies specifically to triangular
central incisors having interproximal contacts on the
incisal third of the tooth (Fig. 6). Rectangular or square
teeth are however easier to deal with esthetically.

Table 1 Surgical and Restorative Contraindications

Surgical contraindications

Restorative contraindications

Low bone volume (quality and contour)
Proximity of anatomical structures
Insufficient gingival morphology

Root convergence

Poor general and periodontal prognosis of adjacent teeth

Mesiodistal width of edentulous space < 6 mm

Insufficient interocclusal space

Overly high occlusal intensity (pronounced vertical overjet)
Extensive or defective restorations of adjacent teeth (poor prognosis)

Poor oral hygiene

Figure 1g: Radiologic evaluation of implant-
supported restorations 11 years after
insertion of the crowns (zinc phosphate
cement).

Figure 4: An implant placed in a patient who
is too young will lead to an unattractive
crestal defect and inadequate positioning of
the implant following growth.
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Figure 2: Sufficient intercoronal space and
insufficient interradicular space.

Figure 5: A 5-mm space between the
interproximal contact and the osseous crest
is ideal in order to preserve the gingival
papilla.

Figure 3: Preserved diastema. Cemented
implant-supported restoration on tooth 11.

Figure 6:
triangular

contact at the incisal third are difficult to fill
in (cemented implant-supported restoration
on tooth 21).

Gingival embrasures from
incisors with interproximal
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A new implant (Perfect, Nobel Biocare) with interprox-
imal scallops appears promising for preserving the height
of interproximal osseous crests during an immediate
placement procedure with this type of implant (Fig. 7).8

The esthetic quality of the implant restoration depends
on the morphology of the edentulous crest. Having an
osseous crest with adequate volume (height and thick-
ness) is critical for placing an implant along an appro-
priate longitudinal axis. Keratinized gingiva with good
morphology contributes to the natural, esthetic appear-
ance of the restoration. Labial concavity may be caused
by low bone volume or gingival thickness. In this case, a
bone and/or gingival graft is indicated.*'! There are 3
methods of evaluating bone volume: visual analysis and
palpation, sagittal computed tomography using a
radiopaque medium (scanner)!2 and bone survey with
ridge mapping.!® The bone survey with ridge mapping
allows reproduction of the sagittal bone profile on a
diagnostic cast (Figs. 8a and 8b). If any doubt remains,
a scanner will accurately confirm the contour of the
osseous crest (Fig. 9).

An edentulous crest with sufficient bone volume will
enable the clinician to place the implant with an accept-
able longitudinal axis. In a sagittal plane, this
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longitudinal axis must pass through the restoration
somewhere between the incisal edge area and the middle
third of the lingual surface! (Fig. 10). An overly labial
or lingual longitudinal axis would definitely lead to
restorative problems. A rule of thumb for a maxillary
incisor involves ensuring that the prosthetic parts appear
on the lingual side of an imaginary straight line that
joins the labial surfaces of the adjacent teeth to the eden-
tulous space.

The implant must be sunk 4 mm apically into the
labiogingival margin in order to hide the metal collar
(subgingival 2-mm collar) and to establish a cosmetically
pleasing gingival profile around the crown (Fig. 11a).
Here, the gingival morphology is very similar to that of
an ogival pontic and is ideally created using a temporary
restoration (Figs. 11b, 11c and 11d).

Choosing the diameter of the implant is based on the
area in the mouth where the implant will be used and
the occlusal stress placed on the restoration, and not on
bone mass. Implants that are 3.75 mm and 4 mm in
diameter are generally appropriate for an anterior
restoration. However, an implant with a small diameter
(3.25 mm) may be used for maxillary lateral incisors
and mandibular incisors, due to the lower intensity of
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Figure 7: Tooth 12 was extracted and a
scalloped implant inserted immediately. The
interproximal scalloped sides with titanium
oxide should help to maintain the height of
the interproximal osseous crests (placement
of the implant: Dr. Eric Morin).

Figure 9: Bone volume can be evaluated
using a scanner with radiopaque media
(barium sulfate, gutta-percha point).
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Figure 8a: The bone survey was performed
at 3 points on the labial side and the palatal
side, as well as 1 or 2 points at the summit
of the edentulous crest using a measuring
guide (acrylic stent).

Figure 10: Sagittal scanner section and
tracing indicating the acceptable limits of
the longitudinal axis of the implant. The
longitudinal axis must pass between the
incisal edge and the middle third of the
lingual surface.

Figure 8b: The values obtained using the
measuring guide are reproduced on a
sagittal section of the diagnostic cast in
order to draw the bone profile.

Figure 11a: The implant must be sunk
to more than 4 mm apically to the
gingival-labial margin (placement of the
implant: Dr. Elise Shoghikian).
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the occlusal forces and lower risk of fracture.!> Lastly, the
small diameter of these implants complicates an esthetic
and harmonious emergence, especially in the case of
maxillary central incisors.

* An impression can be made directly on the implant, and

a master cast can be poured with an implant replica and
flexible gingiva. Thus, choosing the abutment is far
easier without the constraints of the oral environment
(e.g., gingiva, saliva).

The longitudinal axis in the anterior zone often
passes through the incisal edge of the crown because of
the rectilinear shape of the implant (versus the convex
shape of a tooth) and bone morphology. A crown
cemented on an abutment is thus indicated since the
insertion cavity for the prosthetic screw would leave an
opening in the incisal edge (Figs. 12a and 12b). For a
cemented crown, an opening is created in the lingual
third of the framework of the ceramo-metal crown
(Fig. 1d). This orifice is used as an evacuation channel to
minimize the hydraulic pressure when cementing the
crown (the zinc phosphate cement makes it easier to
remove any excess cement lodged under the gingiva) and
as an anchor if the crown should have to be removed
later.¢ This orifice is filled with a resin composite after

the crown has been cemented.

A screw-retained crown (premachined UCLA cast
onto abutment) can be made provided the longitudinal
axis of the implant passes through the middle third of
the lingual surface of the future crown without weaken-
ing the porcelain incisal third (Fig. 13). This restoration
has the advantage of being completely reversible. The
prosthetic screw is covered with a thin layer of friable
material (white gutta-percha) and the access cavity on
the lingual side is filled with a resin composite.

* The abutment screw is tightened using a torque wrench
in accordance with the manufacturer’s recommenda-
tions. The proximal contacts of a crown cemented on an
abutment or of a screw-retained crown are adjusted to
provide proper seating of both types of crowns. The
occlusal contacts are then adjusted to maximum inter-
cuspation laterally and protusively, during which the
patient tightly clenches his or her teeth. It should be
possible to pull a thin shimestock while feeling only
slight friction at the occlusal points of contact (Fig. 1e).
This serves to compensate for the missing periodontal
membrane around the implant.

In conclusion, esthetic and functional success of a
single-tooth implant restoration in the anterior zone
requires meticulous clinical examination. The planning and
treatment must involve the restorative dentist and surgeon,
and quality technical work. %

Figure 11b: Gingival morphology can be
modified using a temporary implant-
supported restoration.

Figure 12a: The Procera abutment (Nobel
Biocare) enables the placement of the
abutment/crown junction at the desired
subgingival depth while following the shape
of the interproximal gingival scallop.
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Figure 11c: Temporary screw-retained
implant restoration on tooth 11.

Figure 12b: The longitudinal axis of the
implant passes through the incisal edge. The
restoration is cemented on a Procera
titanium abutment.

Figure 11d: Cemented ceramic implant-
supported restoration on tooth 11.

Figure 13: The longitudinal axis of the
implant passes through the middle third of
the lingual surface of a screw-retained
restoration (premachined UCLA cast onto
abutment).
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Dr. Boudrias’ seminar “Implant Restoration for the Partially
Edentulous Patient: Practical Concepts and Case Presentations” will
be presented on Thursday, March 4. For more information on the
PDC/CDA conference, visit www.pacificdentalonline.com.
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