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“Traumatic accidents can leave
patients unprepared for the
treatment decisions they need to make..”

Forced Eruption in the Esthetic Zone
as an Option to Implants in the High
Lip Line Patient: A Case Report
Robert A. Levine, DDS, and Don G. Katz, DDS, MAGD

The use of dental implants to
solve the dilemma of a nonrestorable maxillary anterior tooth has become part of
daily treatment planning discussions.
The benefits to this procedure include the
conservation of adjacent tooth structure
by avoiding tooth preparation of the abutment teeth and the improved ability to
perform daily plaque control. The replacement of the tooth with a similar permanent prosthesis, which avoids the use of
a removable appliance to replace a single
tooth, is a notable benefit as well.1-4
Because each patient presents different needs and potential esthetic limitations, a comprehensive exam must be
performed when determining the use of
a dental implant in the esthetic zone.5-12
The clinical evaluation should include:
1. Lip line esthetics (location of the smile

line: high, medium/average, low)
2. Gingival morphotype (thin with high

scallop vs thick with shallow scallop)
3. Interocclusal relationship (horizon-

tal and vertical overlap)
4. Status of the adjacent dentition (crown

integrity, endodontic, and periodontal status)
5. Status of the adjacent soft tissue (excessive gingival display/gummy smile
or inadequate soft tissue because of
gingival attachment loss resulting in
gingival recession, gingival asymmetry, or a mucogingival problem)
6. Radiographic status (position and axis
of adjacent roots, radiolucencies in
the alveolar process, vertical bone
height), root length of the evaluated

tooth, and clinical assessment of the
level of the root fracture or resorptive lesion.
This information is helpful in determining the possibility of orthodontic
extrusion/forced eruption.

SOFT TISSUE DETERMINANTS
The soft tissue biotype, soft tissue marginal location, tooth form, and interproximal height of bone can help the
clinician to determine the appropriate
treatment plan.13-16 Evaluation of the
two basic tooth forms frequently reflects
the type of soft tissue profile and includes:

associated with a thin, scalloped gingival
biotype. These case types have the potential to be the most challenging to achieve
an esthetic marginal gingival result after
implant surgery. This concern would be
most noticeable in a high lip line individual. Thus, an alternative plan of a threeunit fixed bridge with extraction/socket
preservation along with bone and/or soft
tissue augmentation to create an ovate
pontic may result in a more pleasing esthetic outcome for this patient.At least 1 mm to
2 mm of soft tissue recession can be anticipated upon extraction when an implant is

not placed immediately; therefore, if the
soft tissue level presurgically is more apical
( ≤ 1 mm to 2 mm) than the contralateral
or adjacent tooth,15 additional recession
and potential esthetic problems can be
expected. Anticipation of any postsurgical recession needs to be discussed with
patients before treatment. A more coronally placed presurgical soft tissue profile
(1 mm to 2 mm) enables the periodontist
to obtain more favorable results postsurgically because normal anticipated recession
(1 mm to 2 mm) can result in symmetry
of the gingival margins by virtue of this
biologic recession.
Because of the predictable recession
postsurgery, the patient who has a thin,
scalloped gingival biotype and a high lip
line becomes the greatest esthetic challenge when faced with a nonrestorable
tooth in the esthetic zone. If the patient
decides to undergo implant therapy, an
understanding of these potential problems needs to be addressed. In addition,
the patient needs to be prepared for treatment to modify the site before either

1. A square tooth form with apically lo-

cated proximal contacts (beyond one half
of the tooth) and a thick, flat gingival
biotype are ideal case types for a dental
implant. The interproximal bone height, as
measured on the adjacent tooth surfaces,
is an important key in making the presurgical determination of postoperative
gingival recession and soft tissue papillary loss. Interproximal probing depths
of 3 mm to 4 mm on adjacent teeth (on
bone sounding) confirm a thick gingival
biotype. Based on the patient’s clinical
presentation, immediate restoration (provisionalization) or customizable healing
abutments at surgery to help create the
desired emergence profiles by supporting the interproximal papillae during the
healing phase are recommended.17,18
2. The triangular tooth form has a more

coronally located contact and is usually
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Figure 1 The patient on presentation day of traumatic injury to tooth No. 8 to the restorative dentist’s
office. Note significant diastema at presentation
between teeth Nos. 8 and 9.

Figure 2 The fractured coronal portion was
removed.

Figure 3 Preoperative PA radiograph of teeth
Nos. 7 and 8.
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Figure 4 Lingual view of endodontic obturation
on tooth No. 8. Note extension of the fracture
line subgingivally.

Figure 5 Completion of endodontics with fill of
composite resin. Endodontics was then completed for tooth No. 7 (lateral incisor). Note the fracture line to osseous crest for tooth No. 8. An
acrylic provisional was placed for tooth No. 8,
prepared through the biologic width to gain retention, and cemented with permanent cement.

Figure 6 Presentation to the periodontist’s
office. After case presentation forced eruption
was commenced with acid-etching of teeth Nos.
6, 7, 9, and 10 on the mid-facial enamel portion
of the crowns.

Figure 7 Brackets were bonded first on teeth
Nos. 6, 7, 9, and 10 for passive bracket engagement
with a 0.012 round wire (nickel titanium) followed
by apically positioning the bracket for tooth No. 8
approximately 2 mm to allow wire engagement.

Figure 8 Engagement of the wire into tooth
No. 8 bracket causes an offset in the wire and its
desire to erupt the tooth by its memory to
straighten. The temporary crown was reduced 2
mm to 3 mm incisally to allow unimpeded coronal movement of the tooth without interference
from the mandibular incisors.

Figure 9 After 2 weeks, the wire is straight and
passive; acrylic is placed above the bracket to
allow further eruption without replacing it.

Figure 10 Offset of the 0.012 round nickel
titanium wire apical to the acrylic allows continued eruption of tooth No. 8.

Figure 11 Tooth No. 8 has erupted approximately an additional 2 mm to 3 mm and is nearly straight. The temporary crown was again reduced
incisally and the surgical flap procedure was
scheduled 1 week later to anticipate continued
eruption of an additional 1 mm. Note the significant eruption of the soft tissue for tooth No. 8.

orthodontic extrusion with extraction or
soft tissue or bone reconstructive surgery for site preparation.19-22
Forced eruption has been successful
in the management of nonrestorable
teeth in nonesthetic and esthetic areas
for the past 30 years when treating fractured teeth.23-30 The benefits of forced
eruption include:

change in treatment planning based on
continual reassessment of her case by the
treating periodontist and restorative
dentist during active therapy. Moreover,
this case emphasizes the importance of
the team approach to her care.

both teeth a potential esthetic problem
because of limited space availability.5
The root length of tooth No. 8 was deemed
adequate for forced eruption even with
the anticipated 5 mm to 7 mm of eruption. The prognosis of both teeth Nos. 7
and 8 were deemed guarded and the following treatment options and concerns
were reviewed with the patient:

1. Preserving adjacent tooth structure by

treating the single tooth and avoiding a
three-unit bridge or the placement of a
single implant which may be contraindicated (for reasons outlined above).
2. Conserving the adjacent hard and soft

tissues which is extremely important in
the esthetic zone in a high or medium/
average lip line individual. Forced eruption avoids the use of conventional osseous crown lengthening, which requires
the blending of the tissues (osseous and
gingival) and the creation of adequate
room for the biologic width.31-37 Thus, a
one-tooth problem becomes a threetooth
surgical procedure, which creates noticeable tissue recession and asymmetry in
the three-tooth surgical crown lengthening scenario.23,27,29
A treatment planning dilemma of the
benefits for either procedure can frequently occur in discussion with patients
when the esthetic zone is involved. The
following case report will examine the
benefits and limitations when using forced
eruption in a case of a traumatically fractured maxillary central incisor. Furthermore, this case report will expound on
the process by which the patient was
informed and prepared for a possible

CASE PRESENTATION
The Art and Science of
Treatment Planning a
Complex Esthetic Problem
A 34-year-old woman presented to the
restorative dentist on emergency after a
traumatic incidence, which resulted in the
fracture of tooth No. 8 (Figure 1 through
Figure 3). Immediate root canal therapy
was commenced on both teeth Nos. 7 and
8 as endodontic symptoms were apparent
for both teeth, and it was the patient’s
desire to try to save both teeth if possible.
An electrosurgical unit was used along
with a hemostatic agent to create a dry
field so that a post and core could be placed
(Figure 4 and Figure 5). An acrylic temporary was cemented and the patient proceeded to the periodontist’s office the same
day for evaluation of these teeth and treatment planning discussions (Figure 6).
The clinical examination at the periodontist’s office revealed a healthy periodontium with no active periodontal
disease. A thin, scalloped gingival biotype was noted with a diastema between
teeth Nos. 8 and 9. Clinical and radiographic examination revealed a subgingival root fracture on the palatal aspect
of tooth No. 8 to the level of the osseous
crest. A root proximity was noted between
teeth Nos. 7 and 8, which would make
implant placement to replace one or

1. Extraction of tooth No. 8 with socket
preservation (bone grafting/guided bone
regeneration to preserve the hard and
soft tissues) with delayed implant placement or immediate implant placement
based on the periodontist’s intrasurgical
assessment. Future extraction and immediate implant/socket preservation could
not be ruled out for tooth No. 7 as well if
symptomatic problems continued for this
tooth. A vertical root fracture could not
be ruled out for either tooth since the
patient was in such a state of discomfort
at presentation. With the experience of
adjacent implants in the esthetic zone38
and anticipated lack of interproximal
papillae formation between the final implant restorations, a discussion of future
replacement of the final crown of tooth
No. 8 with a cantilever bridge and an ovate
pontic to replace tooth No. 7 would be the
best esthetic result if tooth No. 7 was lost
in the future.
2. A three- to four-unit fixed bridge (teeth
Nos. 6 through 9 or 7 through 9 with the
extraction of tooth No. 8). The prognosis
of tooth No. 7 could not be formulated
presently and a provisional would be
recommended for 3 months to reevaluate this tooth’s overall healing and its

Figure 12 Radiograph taken the day of the
surgical flap procedure. Note the amount of
eruption achieved (approximately 5 mm to 6
mm). Compare with Figure 5. The mesial angular
bony discrepancy (termed “lipping”) for tooth No.
8 was corrected at the time of surgery.

ability to function as an abutment or the
need to incorporate tooth No. 6 in the
final restoration. The soft tissues would
require reevaluation at 3 months for soft/
hard tissue reconstruction before the final
restoration based on the amount of postextraction recession seen with the extraction defect associated with tooth No. 8.
3. Forced eruption (orthodontic extru-

sion) by the periodontist to be completed over three to six visits spread out over
weekly intervals until clinical, radiographic, and patient symptoms could be better
evaluated. If the fracture line could not be
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Figure 13 The lingual view at the time of surgical entry to correct soft and hard tissues for
tooth No. 8 only. Although the flap extended from
the mesial of tooth No. 7 to the mesial of tooth
No. 9, the only instrumentation was around tooth
No. 8 via ostectomy and gingivectomy.
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Figure 14 Facial view of the corrected soft tissue after crown lengthening of tooth No. 8.

Figure 15 Tooth No. 8 was prepared to place
a new temporary crown approximately 3 weeks
after surgery, with margins placed only to marginal tissues to allow further maturation of the biologic width and sulcular area.

Figure 16 Lingual view of prepared tooth No.
8 with adequate tooth structure now available to
place a conventional full-coverage porcelain
crown after additional healing of 2 months and
completion of orthodontics to move tooth No. 10
into a better arch position for restorative dentistry. Note the facial rotation of this tooth.

plate fenestration and/or dehiscence will
be present at the time of extraction resulting in a needed guided bone regeneration procedure anyway.

Treatment Decision
Figure 17 With a new second temporary in
place for tooth No. 8, the interproximal of both
teeth Nos. 8 and 9 were stripped, teeth No. 6
through 8 were common-tied (0.010 dead soft
wire) with the goal of dragging tooth No. 9
mesially to provide room for tooth No. 10 to better enter the arch form. A 0.018 round nickel
titanium wire was used.

Figure 18 Completion of orthodontic therapy on
tooth No. 10 with the creation of adequate space
mesially for a proper restorative-sized lateral incisor to be fabricated as a porcelain veneer.

Figure 19 Laboratory casts (lingual view).
Porcelain veneers were fabricated for teeth Nos.
6, 7, 9, and 10 and a full-coverage porcelain
crown for was fabricated for tooth No. 9.

fully exposed after completion of forced
eruption and flap entry, then continued
eruption until extraction (orthodontic
extraction) would follow with immediate implant placement.19 This approach
would further extrude both the hard and
soft tissues coronally, which would allow

the periodontist more leeway to provide
an esthetic final result. The surgical adjustment of both the hard and soft tissues would then become a “subtraction”
procedure (ostectomy/gingivectomy),
which is clinically more predictable than
an “addition” procedure (hard tissue and/

or soft tissue reconstruction). Thus, the
periodontist would be able to sculpt the
tissues at the surgical implant placement
visit to create gingival symmetry. It is the
authors’ clinical experience to avoid cases
in which previous apical endodontic surgery was performed because the buccal
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The patient wanted to do what was necessary to try to save both teeth, and with
her complete understanding of the guarded prognosis of them, forced eruption
was commenced. The goal was to evaluate whether the subgingival fracture
could be brought far enough supragingivally to allow adequate room for the biologic width and a crown margin while
still having an adequate root length remaining. If not, orthodontic extraction
and an immediate implant would result.
Restorative discussions included a patientdesired smile makeover from teeth Nos. 6
to 11 with porcelain veneers anticipated
for teeth Nos. 6, 7, 9, 10, and 11. Tooth
No. 8 was treatment planned for a porcelain crown. This gave the restorative dentist the ability to adjust the contact points
and widths based on the final soft tissue
interproximal heights in their corresponding embrasure spaces adjacent to
tooth No. 8. This would help to avoid
posttreatment black triangles.
The tooth was provisionalized the
same day with the restorative dentist
and cemented with permanent cement
in anticipation of orthodontic forced
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Figure 20 Full facial view of the smile posttreatment.
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eruption therapy. Because of inadequate
tooth structure lingually, the preparation
was intentionally extended into the biologic width to the level of the osseous
crest to gain retention.

Forced Eruption Therapy
Orthodontic brackets were bonded to
the two teeth on either side of tooth No.
8 to allow the passive fit of a 0.012 round
flexible nickel titanium wire. Next, the
No. 8 bracket was placed in position approximately 2 mm apical to the level of
the wire (Figure 7). The bracket was engaged and orthodontic therapy was commenced followed by incisal reduction of
tooth No. 8 out of all excursive movements
(approximately 2 mm). Weekly visits were
scheduled until adequate tooth structure
was created radiographically (ie, for the
biologic width and crown margin). In a
thin periodontium, 3 mm to 4 mm of
sound tooth structure beyond the fracture line is needed. In a thick periodontium, at least 4 mm is needed. It took
four visits to erupt the tooth with the
periodontist judging when to surgically
flap the area and perform soft and hard
tissue correction around the tooth (Figure
8 through Figure 12). After approximately
5 mm to 6 mm of eruption, a three-tooth,
full-thickness flap was elevated (sulcular
incisions for teeth Nos. 7 and 9; submarginal incisions for tooth No. 8 buccal/lingual). The tissues associated with tooth
No. 8 alone were adjusted without any
root instrumentation of the adjacent root
surfaces to avoid postsurgical attachment
loss with subsequent loss of papillary dimension (Figure 13 and Figure 14).
The major advantage of forced eruption is the maintenance of esthetics and
symmetry of contralateral gingival margins by converting a three-tooth osseous
crown lengthening procedure to a onetooth osseous procedure. The final decision to restore the tooth or to continue
eruption until extraction with immediate implant placement was made by the
restorative dentist. Because he felt that
the tooth was presently restorable, he
reprovisionalized (Figure 15 and Figure
16) and it was stabilized passively with a
larger diameter wire (0.018 round nickel
titanium) for retention by the periodontist while tooth No. 10 was derotated for
a favorable final prosthetic-esthetic result.
Common tying of teeth Nos. 6, 7, and 8
with 0.010 dead soft wire was then done
for anchorage followed by stripping of
the contact between teeth Nos. 8 and 9. A
chain elastic was used to orthodontically
move tooth No. 9 mesially to provide
additional prosthetic room to bring tooth
No. 10 back into a more ideal arch position (Figure 17 and Figure 18). This was
completed in three additional visits. Upon
completion of derotating tooth No. 10,
fiber resection was completed to avoid
relapse of this tooth. Three months of
healing was recommended after orthodontic eruption of tooth No. 8. The derotation of tooth No. 10 took place during

Figure 21 Close-up smile view posttreatment.
Note that the gingival symmetry was able to be
maintained.

Figure 22 Clinical view with lips retracted. Note
that gingival health and interproximal papillary locations are very close to pretreatment with gingival
health noted around all of the restorations. Compare
with Figure 1; this is 2 years posttreatment.

this time frame. The decision was made
to go ahead with the final crown on tooth
No. 8 because tooth No. 7 had been asymptomatic for months. The esthetic makeover of the maxillary anterior sextant
and diastema space closure was then
commenced with the patient again being
informed of the continued guarded prognosis of both teeth long-term.

previous diastama between teeth Nos. 8
and 9 closed. Dentists often feel compromised when they are not able to create
smiles that are perfect from their prospective. It is important that we provide patients the smiles that they want. Careful
dialogue, wax-ups, esthetic imaging, and
realistic temporaries help to show our
patients the end result.39,40 The patient
finally decided on space closure between
teeth Nos. 8 and 9 and slight rotation of
tooth No. 10 (like her presentation smile).
She wanted a minimal rotation of tooth
No. 10 with small irregularities in her
teeth. Meeting the patient’s esthetic expectations is paramount for a successful case.

Finalization of the
Restorative Therapy
Treatment Plan
From the time of the initial accident to the
final stages of restorative therapy, patients
often experience heightened emotions.
Traumatic accidents can leave patients
unprepared for the treatment decisions
they need to make. This patient was happy
with the esthetics of her teeth before the
accident and never considered the shapes,
sizes, color, or position of her teeth. After
following the long path from extrusion
to surgical correction and postsurgical
healing of the tissues, this patient had a
difficult time deciding if she wanted her

Restorative Therapy Sequence
Teeth Nos. 6, 7, 9 through 11 were prepared for porcelain veneers (Figure 19)
using a 0.5-mm-depth cutting bur. A soft
chamfer was created at the tissue margin
and the line angles were followed through
the embrasures to create ideal proportions. Tooth No. 8 was prepared for a fullcoverage porcelain crown. A full-arch

Figure 23 Hawley appliance was fabricated
and used as a postorthodontic retainer.

Figure 24 Two years after completion of the case.

impression was taken with Splash! Putty
and light viscosity wash (Discus Dental,
Culver City, CA). A face-bow registration
was recorded (Stratos 200, Ivoclar NA,
Amherst, NY) along with a stick bite registration. This was sent to the laboratory for
fabrication of feldspathic veneers for teeth
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scanning for an unparalleled marinal fit of 5-10
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Non-Precious and Polymide Temporaries.
M
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Y

Y

Call toll FREE today 866-531-7365 or visit us on the web at www.etkonusa.com
for more information or to find the etkon dealer nearest you!
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THE PATIENT’S FULL UNDERSTANDING
OF THE TREATMENT OPTIONS,
LIMITATIONS, AND LONG-TERM
PROGNOSIS IN A PROPOSED
TREATMENT PLAN NEEDS TO
BE FULLY REVIEWED FREQUENTLY...

Nos. 6, 7, 9, 10, 11, and crown No. 8. Feldspathic porcelain (Creation, Jensen Industries, Inc, North Haven, CT) was used
for its ability to build color into the restoration with less tooth reduction.41 By
leaving as much enamel as possible, the
tooth is more rigid and there is more foundation to achieve a stronger bond.42 This
results are less flexural stress in the restoration, greater bond strength to enamel, and
less potential for sensitivity. The provisional veneers and crowns were fabricated with

Like Nothing You’ve Seen Before…
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DISCUSSION

• Unique silver and gold metallic pigments reduce
light scattering effect

Superior flow properties
• Excellent surface detail recording
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a bis-acryl material (Protemp™ Garant™,
3M™ESPE™, St. Paul, MN). An impression of the wax-up was used and the material was allowed to set directly to the teeth.
All flash from the margins was trimmed
and polished.
At the cementation stage, the temporaries were sectioned and removed. The teeth
were cleaned with a pumice-water slurry in
a rubber cup. The restorations were tried
in individually to check marginal integrity
and then together for evaluation of interproximal contacts. The restorations were
then reinserted with RelyX™ try-in paste
(3M™ESPE™) to check color and to gain
patient approval. A split dam technique
was used for isolation during the technique-sensitive process of inserting the
restorations. The restorations were reetched and salinated. The teeth were
etched three at a time using 37% phosphoric acid and rinsed well. Gluma®
desensitizer (Heraeus Kulzer, Armonk, NY)
was applied for 30 seconds followed by
OptiBond® F (Kerr Dental, Orange, CA)
for 20 seconds and air-dried. All of the
restorations were then seated together
with RelyX™ (3M™ ESPE™) translucent
resin cement. The restorations were held
in place and the excess cement was removed from the buccal aspect. A 2-mm
Demitron Optilux™ (Kerr Dental) tacking tip was used for 5 seconds on each
restoration to hold them in position. The
cement on each tooth was then meticulously removed. All of the restorations
were cured with a high intensity PAC light
(Air Techniques, Melville, NY) for 1 minute. Clean up of the excess cement was
then completed with diamond finishing
burs and rubber tips and cups (Figure 20
and Figure 21). A Hawley retainer was
fabricated and worn at night to stabilize
the tooth position postorthodontics (Figure 22 through Figure 24).

The decision to save a nonrestorable
tooth with tooth fracture in the esthetic zone needs to be addressed with special attention to smile line dimension,
adequate root length remaining in the
bone upon completion of therapy (crownto-root assessment), gingival biotype,
and especially the patient’s desire for
self-preservation. The patient’s full understanding of the treatment options, limitations, and long-term prognosis in a
proposed treatment plan needs to be
fully reviewed frequently on multiple
appointments to reinforce this understanding between all of the parties involved.43 In our age of highly successful
osseointegration, this final result does
not always translate into a successful
esthetic clinical result. The issues of postsurgical soft and hard tissue recession,
especially in the esthetic-conscious high
lip line individual, can mean a failure if
their expectations are not met. The team
approach to care enables the patient to
benefit from each clinician’s professional experiences with regard to that
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particular problem. As a result, the patient will ultimately benefit.44
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