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Abstract

The replacement of a mandibular incisor is a dental treatment warranting special con-
sideration. Some of the challenges associated with the anterior mandible are limited
space, challenging surrounding anatomy, and tough esthetic requirements. Proper diag-
nosis and treatment planning may require a multidisciplinary approach to successfully
meet the demands of replacing a missing tooth in this sextant. Several treatment options
currently exist for mandibular incisor replacement. These options include (1) resin-
bonded fixed dental prostheses (RBFDPs), (2) orthodontic treatment, (3) full-veneer
fixed dental prostheses (FDPs), (4) dental implants for single-tooth replacement,
(5) possible extraction of one or more incisors and restoration with implant-supported
FDPs, (6) possible extraction of one or more teeth and restoration with FDPs from
#22 to 27, (7) possible extraction of one or more teeth and restoration with removable
dental prostheses (RDPs). This manuscript outlines the various treatment options for
the replacement of mandibular incisors and discusses benefits and drawbacks of each.

The replacement of a mandibular incisor is a reasonably com-
mon dental need warranting special consideration. Some of
the challenges associated with the anterior mandible are lim-
ited space, challenging surrounding anatomy, and potentially
tough esthetic requirements. Proper diagnosis and treatment
planning may require a multidisciplinary approach to success-
fully meet the demands of replacing a missing tooth in this
sextant.

A missing mandibular incisor can be caused by dental trauma,
congenital conditions, caries, periodontal disease, restoration
requirements, and failed dental treatments. Patients usually
desire replacement of the missing tooth due to esthetic de-
mands. As we age, the amount of mandibular incisor display
increases.1,2 In addition, supraeruption of the mandibular in-
cisors, and possibly the gingival complex, makes these teeth
potentially more of an esthetic issue for patients.

Several treatment options currently exist for mandibular in-
cisor replacement. These options include (1) resin-bonded fixed
dental prosthesis (RBFDP), (2) orthodontic treatment, (3) full-
veneer fixed dental prosthesis (FDP), (4) dental implant for a
single tooth replacement, (5) extraction of one or more incisors
and restoration with an implant-supported FDP, (6) extraction

of one or more teeth and restoration with an FDP from # 22 to
27, (7) extraction of one or more teeth and restoration with a
removable dental prosthesis (RDP).

To date, no manuscript can be found outlining the range of
possible treatments for the replacement of mandibular incisors.
The purpose of this article is to outline the various treatment
options for the replacement of mandibular incisors and discuss
benefits and drawbacks of each.

The RBFDP

The RBFDP has been regarded as a suitable form of dental
treatment to restore edentulous tooth spaces.3-5 The two main
philosophies for this type of restoration are as follows: 1. No
preparation of abutment teeth with the FDP relying solely on
bonding for resistance and retention; 2. Judicious abutment
tooth preparations in enamel for resistance and retention form.
When comparing the two philosophies, significant differences
in the longevity of these restorations exist.6-8

Indications for RBFDPs include vital and minimally restored
abutment teeth, short edentulous spans (Fig 1), and minimal
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dynamic occlusal contacts on abutment teeth.9,10 The desire to
conserve tooth structure is also an indication and a benefit. The
condition of abutment teeth is critical to RBFDP restoration.
Conditions that significantly reduce success rates are as follows:
differences in abutment tooth mobility, the method of bonding
(i.e., Silicoating), and the number of units.3,5 Contraindications
to this form of treatment include severely tipped or malaligned
teeth and lack of adequate enamel for bonding.

If this form of treatment is chosen, it is recommended that
judicious preparations in enamel be completed.11 Preparations
to improve retention and resistance form, such as proximal
grooves, definitive occlusal stops, and/or staples placed in
enamel, increase surface area for bonding and mechanically
resist dislodging forces applicable to the prosthesis. In addi-
tion, diagnostic casts should be used to plan the extent and
location of retainer coverage. A fast-setting impression mate-
rial (i.e., fast-set alginate) is necessary to create a verification
cast. Rapidly setting vinylpolysiloxane die material such as
Mach 2 R© (Parkell, Inc., Edgewood, NY) can be used instead
of stone. The cast can then be placed on a dental surveyor to
ensure all elements of resistance and retention form draw and
will function as intended by the dentist. The use of a verifi-
cation cast will save costly lab remakes and lost production
time.

A number of different alloys are used for metal-ceramic (MC)
RBFDPs. Today, due to low cost and rigidity of the alloy, many
of the MC RBFDPs are fabricated using base-metal alloys. The
longevity and proven success for MC RBFPDs make them a
suitable treatment option12-14 (Fig 2). Design of the retainers
is critical, as the metal may have an increased negative effect
on abutment tooth translucency if the metal is carried too far
incisally.

The use of zirconia as a framework for RBFDPs is increas-
ing. Zirconia is a polycrystalline ceramic absent of silica glass.
Traditional etching with hydrofluoric acid followed by appli-
cation of a silane primer does not work, because zirconia does
not contain silica glass (unlike most bondable ceramics on the
market).15-17 Recently, material manufacturers have introduced
zirconia bonding agents.18 However, randomized controlled
clinical trials or reports have not been conducted as of the
writing of this article. Studies have shown favorable short-term
results using silicoating, such as Rocatec (3M ESPE, St. Paul,
MN) or CoJet (3M ESPE) to allow resin bonding of the zirconia
framework.19-21 Although a suitable method to achieve zirconia
bonding, abrasion of the surface causes a phase transformation
from the tetragonal form of zirconia to the monoclinical, thus
potentially weakening the material. This effect may not be clin-
ically significant, as few in vivo zirconia framework fractures
have been reported in the literature.22,23

RBFPDs may be designed to accommodate one or more abut-
ment teeth. MC and all-ceramic RBFDPs with a two-abutment
design have been successfully used.12-14,24 Komine and Tomic
provided a clinical report of the restoration of a single mandibu-
lar central incisor with a single retainer zirconium dioxide-
based RBFDP with clinical success at 2.5 years.21 Other papers
have also reported the use of cantilevered all-ceramic RBF-
PDs.25,26 In vitro testing showed an increased risk for zirconia
retainer fracture and debonding when a cantilevered design was
used.27

Orthodontic treatment

Mandibular incisor crowding is a common clinical presentation.
The loss of a single mandibular incisor may provide the neces-
sary space to orthodontically reposition the remaining incisors
to an esthetically pleasing arrangement. A spatial analysis with
a diagnostic set-up such as a Kesling set-up should be accom-
plished to determine available space and may also serve as
a patient education model. A Kesling set-up is performed by
sectioning the orthodontically involved teeth from the cast and
rearranging them in wax to the desired completed treatment
position. In addition to spatial relationships, functional conse-
quences of the orthodontic treatment should be evaluated. If a
laboratory bill or additional lab time is not desired, Sandler et al
recommend a technique for the fabrication of a photographic
Kesling set-up,28 although it may not allow for the evaluation
of occlusion and articulation.

A combination of orthodontic treatment and additive com-
posite resin material or ceramic veneers is another option to
close minimal spacing that may result from a more aligned
tooth position. The diagnostic waxing or Kesling set-up men-
tioned previously will provide the dentist and patient with a
visual representation of expected outcome.

Full-veneer FDP

One of the most challenging aspects of the mandibular in-
cisor replacement is available space. The average width of a
mandibular central incisor at its mesial-distal height of contour
is 5.3 mm and cervically it is 3.5 mm.29 Most materials used
for FDPs require a minimum of approximately 1 to 1.5 mm of
axial reduction on the abutment teeth, whether they are MC or
all-ceramic restorations.

Due to the limited space available for adequate reduction,
preparation of abutment teeth may involve pulpal tissue, there-
fore requiring root canal therapy. Endodontic treatment creates
additional complications for the proposed restoration. These
complications include a possible lack of ferule and less than
1 mm dentinal thickness surrounding the dowel and core sys-
tem.30-32 The alternative to proper reduction for restorative ma-
terials and possible endodontic treatment is under-reduction.
Under-reduction has potential complications, to include poor
prosthetic contours, decreased esthetic results, and potential
hygiene problems if over-bulked33 (Fig 3). When restorations
of any kind are performed, we must realize that the purpose
of the restoration is to replace what was lost (a physiologically
formed tooth) and restore proper function and esthetics to the
oral organ. Under-reduction makes it difficult to achieve these
goals.

Finally, if the endodontic status of the abutment teeth is in
question, the dentist may determine (based on the previously
mentioned information) that the adjacent incisors are not suit-
able abutment teeth. If this is the case, the other treatment op-
tions presented later in this manuscript should be considered.
If endodontic treatment is completed and a dowel and core sys-
tem is required, then conservation of dentin and cast dowel and
cores (or dowel systems with morphologic design) are recom-
mended.31 Sorensen and Martinoff34 reported that close dowel
adaptation caused more catastrophic failures; however, studies
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Figure 1 Limited restorative space is present for edentulous site # 25.

completed after this report stated that 44% of the dowels in
their study did not meet cast dowel and core design recommen-
dations.35 Later in vivo retrospective studies reported success
rates greater than 90% when using custom cast dowels.36 In an
in vivo clinical study with cast dowel and core systems, Salvi
et al reported an adjusted 5-year survival rate of 97.1%.37 As
always, the preservation of remaining tooth structure is vital to
the successful restoration of an endodontically treated tooth.

Dental implant (endosseous root form)
for single-tooth replacement

Many factors must be considered to ensure clinical success
when planning dental implant placement. Dental implants are
restoration based; therefore, the primary concern is restorative
space, esthetic outcome, and long-term restoration of function.
Other important considerations are surgical in nature, such as
quality and quantity of available bone or the position of the
adjacent roots. It is essential to note that the fruits of suc-
cessful implant planning are not found in well-integrated en-
dosseous implants alone; true implant success is only mani-
fested in restorations that are functional, esthetic, and stable
over time.

Figure 2 Full smile view of a patient with missing #25 restored with a
PFM RBFDP.

Figure 3 Full-veneer FDP with incisors as abutment teeth. Notice the
over-contoured ceramic and gingival inflammation.

One of the first considerations in implant planning is the
available bone at the edentulous site. Available bone for im-
plant placement is often limited due to dental trauma, a result
of periodontal disease, loss during extraction, or loss due to
resorption over time following extraction. Often, grafting pro-
cedures can be accomplished if the patient desires this form of
treatment. The natural anatomy of the alveolar bone in a buc-
colingual dimension may also limit available bone for implant
placement; however, most bone level implant systems require
proper depth for emergence profile of the restoration. This cor-
rect implant depth may be at a level that coincidentally has
enough available buccolingual dimension.

In addition to the amount of available bone, the practitioner
must be aware of other anatomical restrictions that may pre-
vent successful restoration. These include reduced interradicu-
lar space for single or multiple implant placement and crowding
or proximity of neighboring teeth.38 Convergence of the adja-
cent tooth roots is a relative contraindication for implant place-
ment. If the adjacent roots are not parallel or divergent to the
proposed implant position, orthodontic movement or extraction
may be required to create adequate interradicular space.

Figure 4 An implant-supported all-ceramic crown with nonphysiologic
contour due to the width of the implant and restorative components.
A deficiency in the interdental papillae is also present adjacent to the
restoration.
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The fact that a narrow-diameter implant can fit in a given
space, does not necessarily mean that it should be placed. A
minimum of 1 mm of bone on either side of the implant shoul-
der is recommended to maintain the current osseous position
and interdental papilla.39 One report states that if tooth-to-
implant distance was less than 3 mm, a papilla was absent
100% of the time.40 This dimension poses a major problem for
most narrow-platform endosseous root form implants. The No-
bel Biocare NP Replace Select (Nobel Biocare, Yorba Linda,
CA) and Biomet 3i Certain MicroMini (BIOMET 3i, Palm
Beach Gardens, FL) implant have platform widths of 3.5 and
3.4 mm, respectively. Therefore, if a 3.5 mm implant is used,
a minimum of 5.5 mm of interradicular space at the coronal
aspect is required to maintain a 1 mm collar of bone. It has
been the experience of these authors that less than 5.5 mm
of space is often observed. In addition, setting the minimum
requirements as a standard for dental treatment decreases pros-
thetic recovery from malplacement and leaves little room for
complications.

Once it is determined that the bone is of adequate dimension,
it is still critical to evaluate if a restoration will be successful,
or even feasible at that location. This requires consideration
from both a materials perspective as well as an anatomic per-
spective. The average width of a mandibular central incisor, as
stated previously, is 5.3 mm at the height of contour and 3.5
mm cervically.29 This extremely small spacing creates several
restorative challenges and limitations. Regardless of the type of
abutment selected (i.e., stock vs. custom abutment), it can be
difficult to create a healthy emergence profile that mimics the
adjacent natural teeth (Fig 4). An additional limitation comes
from the space requirements for the materials used. With such
limited space available, adequate thickness for esthetic ceramic
systems may not be possible. Therefore, if a screw-retained
restoration was fabricated, it would only allow a maximum
of 0.9 mm for veneering porcelain. A cement-retained implant
crown would require an additional 0.3 mm for the crown coping
material, leaving only 0.6 mm for porcelain. The inadvertent re-
sult of inadequate room for these restorative materials is either
a restoration that is over-contoured, and therefore unhealthy
for the surrounding tissues, or one that is opaque and unes-
thetic. Implant systems are available with differing dimensions;
therefore, it is the restorative dentist’s responsibility to dictate
implant sizes prior to placement and understand the implant
system being used.

Finally, the predictability of gingival esthetics is less consis-
tent than implant survival.41,42 The change in position, or lack
thereof, of the gingival tissue facial to dental implants in the
anterior maxilla is well reported in the literature; however, the
lack of studies in the anterior mandible makes this outcome
more questionable. Depending on the patient, gingival esthet-
ics in the anterior mandible may or may not be an issue.41 As
we age, however, mandibular anterior tooth display increases1,2

along with the esthetic demands of this aging patient popula-
tion. Ideal implant placement in three dimensions is required
for an optimum esthetic outcome43 (Fig 5). Due to the potential
negative esthetic consequences, the next treatment option may
be considered.

Extraction of one or more incisors and
restoration with an implant-supported
FDP

Often the condition of adjacent mandibular incisors is com-
promised by extensive restoration, less-than-ideal endodontic
treatment, mobility, and bone loss secondary to trauma or pe-
riodontal disease. In addition, occasionally the adjacent teeth
are excessively worn and supraerupted, carrying the gingival-
alveolar complex with them. Crown lengthening for esthetics
and prosthetic retention can make tooth preparation challenging
due to the narrowing of the teeth from the incisal to the apical
portion. Orthodontic intrusion or segmental osteotomy can be
considered, but may not be desired by the patient. Considering
all factors, extraction of one or more incisors may be neces-
sary to restore the teeth in question. This is often a confusing
and jarring realization for the dentist and patient alike. Prior
to proposing this form of treatment, a thorough understand-
ing of the prosthetic treatment, end result, limitations, esthetic
outcome, and esthetic complications should be known by the
dentist to ensure a confident treatment plan delivery and to avoid
potential posttreatment regret by the patient. If this extensive
knowledge is not present, the dentist may wish to consult with
or refer to a prosthodontist to avoid potential unpleasant con-
sequences and patient relationships.

If two adjacent mandibular incisors are missing, enough
space may be present to position a single endosseous implant
and restore the teeth with a cantilevered implant restoration or
bifurcated custom abutment supporting two crowns. Assuming
there is adequate bone volume and spacing to correctly position
the dental implant, single tooth replacement may be possible.
Implant position is critical to esthetic outcome, as it has been
reported by Buser et al43 and Cordaro et al44 that a worse, but
still acceptable (by the patient) result was achieved when two
adjacent implants were present. In addition, Cordaro et al re-
ported a variation in esthetic outcome depending on the type of
restoration provided.

Extraction of all remaining mandibular incisors creates the
possibility for an implant-supported FDP to replace the incisor
teeth. Dental implants can be placed at the #23 and #26 sites or
at approximately the #24 and 25 sites. Based on spacing recom-
mendations previously mentioned, 15 mm of edentulous space
should be present to allow for proper maintenance of proximal
bone between implants (using 4.1 mm diameter implants) and
teeth and implants. If interdental spacing allows, more than
two implants may be desired to restore this edentulous anterior
segment (Fig 6).

Recently, there has been a large marketing push to use den-
tal implants <3 mm in diameter for definitive restorative pur-
poses. Although these implants have been available for some
time, their efficacy for definitive purposes is not very well doc-
umented. The only reports available place the restorations out
of occlusion or provide no qualifying data for “optimal occlu-
sion.”45,46 Lack of occlusion may be acceptable for a single
tooth when adjacent teeth can maintain proper oral function;
however, the replacement of an entire segment of the mouth (an-
terior mandible) without function is simply cosmetic and not
restorative dentistry. In addition, if adequate space is present
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Figure 5 Adequate spacing is available for the implant crown, but the
implant was placed too shallow. Coupled with potentially unpredictable
gingival margin position, this result may be considered a prosthetic
failure. The photograph was made the day of crown # 23, 24, 25 ce-
mentation, explaining the erythematous gingiva surrounding crowns #23
and 25.

for multiple mini implants, a prudent clinician not conducting
experimental research may want to consider other implant-
supported treatment options. Froum et al most appropriately
stated that mini dental implants require additional multicen-
ter prospective longitudinal studies to evaluate their long-term
use.47

Extraction of one or more teeth with a
conventional FDP

If the aforementioned unfavorable clinical presentations are
present with regard to the remaining mandibular incisors, and
extraction is indicated, another treatment option is the conven-
tional full-veneer FDP from #22 to 27. If both central incisors
are missing, it is not recommended to use #22, 23, 26, or 27 as
abutments. Double abutting of teeth greatly increases the com-
plexity of the preparations due to path of draw requirements and
can be more difficult to fabricate in a laboratory to accurately fit
all retainers. In addition, the mandibular incisors are at risk for

Figure 6 Mandibular incisors restored with a three-implant supported
FDP. Due to excessive restorative space, the patient was restored with
five incisors.

Figure 7 FDP from #22 to 27 showing the anterior-posterior spread to
be no greater than the width of the abutment teeth.

underreduction, causing the laboratory to overbulk the lateral
incisor retainer, making oral hygiene very challenging for the
patient. Finally, the mandibular incisors play a different role in
the mouth than the canines do and withstand forces of different
magnitude and vector. It is the opinion of these authors not to
use double abutments.

For this treatment to have long-term success several criteria
must be met. First, analysis of the patient’s occlusion, smile,
esthetic index, oral hygiene, motivation for dental treatment,
and manual dexterity should be determined prior to proposing
an FDP from #22 to 27.

Second, the anterior–posterior spread of the pontics should
not be wider than the width of the abutment support48 (Fig 7).
We typically think of cantilevers being present where there is
no distal or mesial retainer adjacent to a pontic; however, poten-
tially destructive class 1 lever forces can be present if excessive
distance is present between the abutment teeth and the pon-
tic teeth set on a curve. Therefore, patients who present with
a square-shaped arch form49 are ideal for this form of treat-
ment. If anterior–posterior spread is in question, a diagnostic
waxing should be accomplished to determine feasibility of the
restoration. When the abutment teeth are prepared, the reduc-
tion should be accomplished using reduction guides based on

Figure 8 PFM FDP demonstrating predictable gingival esthetics and
adequate connector height.
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the diagnostic waxing. Once the dentist feels that the prepara-
tions are completed, a fast-set impression should be made, and
a verification cast poured to check the path of draw on a dental
surveyor. Due to the differing magnitude and direction of forces
placed upon the FDP,50,51 these authors recommend that addi-
tional features of resistance and retention form be added to the
abutment preparations. Even in this age of adhesive dentistry,
retention of restorations of this nature should not be left solely
up to the cement. Cements degrade over time, and successful
dentin bonding is not universal to all practitioners or adhesive
systems.52

Third, the connector dimension is often favorable in the ab-
sence of excessively short mandibular canines. The amount of
gingival and osseous remodeling following mandibular incisor
extraction can be a positive contributing factor for additional
connector height. Furthermore, connector height is more im-
portant for connector rigidity than connector width.53

Often, this treatment option can meet several preferences for
dental treatment. If the teeth are prepared just before extraction,
an interim restoration can be fabricated and cemented directly
after the extractions are completed. With proper pontic design
(convexity in all directions and highly polished),54 the restora-
tion can be cleansable and esthetic, and tissue shaping can occur
during healing. In addition to esthetics and tissue contour, the
restoration also prevents loss of patient function.

Lastly, the conventional FDP provides a more predictable
esthetic result with regard to the gingival tissues (Fig 8). Since
natural teeth serve as the abutments, the gingival esthetics can
be more predictable with proper tissue management. This is not
to say that gingival esthetics are always unfavorable with regard
to implant restorations. Reasonable gingival stability is reported
in the literature with regard to implant restorations; however,
implants are not teeth. Therefore, if esthetics are a primary
concern and the above criteria have been met, a conventional
full-veneer FDP from #22 to 27 may be the best treatment
option for the patient.

The material choice for the FDP is practitioner dependent, but
should be based on the functional demand of the restoration,
patient occlusion, and esthetic potential. These authors, rec-
ommendation and opinion is to use a metal framework when
restoring this area. With proper reduction and an experienced
laboratory technician, good esthetics can be achieved with MC
restorations. The cost of replacing multiple failed restorations is
great in a monetary sense to the dentist and may have a negative
impact on patient confidence.55

Extraction of one or more teeth and
treatment with an RDP

Finally, if the remaining teeth are to be extracted and the pa-
tient presents with a history of poor oral hygiene, the need to
replace large amounts of missing tissue, the lack of motiva-
tion in their dental treatment, poor manual dexterity preventing
them from adequately cleaning the teeth/elaborate prosthetics,
or has limited finances, an RDP may be the treatment of choice.
Unfortunately, RDP treatment is viewed by some clinicians as
a second-tier treatment when it is simply another tool in our
dental toolbox. These authors have observed that when a pa-

tient is unsatisfied with an existing RDP it is because of poor
treatment execution, poor lab work, or both.

Several design features may provide a very esthetic outcome
with regard to the RDP. First, adequate guiding planes and
rest seats should be present on #22 and #27. The guiding planes
assist with resistance and retention form and decrease the “dead
space” between the acrylic flange and the abutment tooth. Next,
more advanced design concepts, such as the Twin-Flex clasp or
a rotational path RDP, can be employed. These authors’ RDP
philosophy (broad stress distribution) is to use a cast metal
framework; however, if this is not desired, an acrylic resin RDP
or Valplast R© (Valplast International Corp., Long Island City,
NY) RDP can be fabricated.

Conclusion

In summary, the replacement of mandibular anterior teeth is
a complex process, which often requires multidisciplinary or
multispecialty care. A thorough assessment of the patient, clin-
ical knowledge of treatment options, patient medical history,
dental history, occlusion, and patient desire must all be appro-
priately considered in planning for and accomplishing success-
ful restoration of missing teeth in the anterior mandible.

References

1. Sackstein M: Display of mandibular and maxillary anterior teeth
during smiling and speech: age and sex correlations. Int J
Prosthodont 2008;21:149-151

2. Vig RG, Brundo GC: The kinetics of anterior tooth display. J
Prosthet Dent 1978;39:502-504

3. Ketabi AR, Kaus T, Herdach F, et al: Thirteen-year follow-up
study of resin-bonded fixed partial dentures. Quintessence Int
2004;35:407-410

4. Hussey DL, Linden GJ: The clinical performance of cantilevered
resin-bonded bridgework. J Dent 1996;24:251-256
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