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Dentistry continues to make great strides
in meeting the dental needs and evolving
esthetic demands of patients.1,2 Bleaching,
implants, and porcelain restorations are at
the forefront of this approach to cosmetic
care. Some of dentistry’s more traditional
treatment approaches and long-held val-
ues, such as saving the natural tooth and
its root system for as long as clinically pos-
sible, have been challenged as a result.
Levine noted in 1997 that while esthetics,
function, and cost are at the core of pa-
tients’ motivation, these goals may conflict
with the goal of self-preservation.1 There
is growing opinion that recent advances in
implantology have all but replaced the
fixed partial denture (FPD) as the treat-
ment of choice for restoring a missing
tooth.3 Esthetic advances in implants al-
low for the successful and predictable re-
placement of missing anterior teeth.1

Such success may contribute to a “rush to
implant” mentality and diminish the value
of self-preservation for both our patients
and the profession.

In the case of a fractured anterior
tooth, especially one with previous en-
dodontic therapy, it is not uncommon for
a dentist to recommend sacrificing the
tooth and placing an implant.2,4,5 Unfortu-
nately, traumatic injuries to the alveolus or
extractions can cause a loss of buccal alve-
olar bone. In many cases, dentistry still
lacks the ability to recreate normal perio-
dontal architecture, despite improved
technologies and biomaterials, soft- and
hard-tissue grafting, and implantology.

These shortcomings can result in a com-
promised esthetic, such as lost interdental
papillae or marginal gingival heights that
are not aligned esthetically with adjacent
teeth.1 In a summary of current literature,
Salinas commented that ancillary proce-
dures often are necessary for more pre-
dictable outcomes from single-tooth im-
plants. Frequently, there is a need to
augment both hard and soft tissues in
conjunction with such implant recon-
structions. Even after a restoration is com-
pleted, changes of bone and soft tissues
occur to affect the site’s appearance.3 Fur-
thermore, there still is a patient popula-
tion that may not have the financial means
for receiving implant care, even when it
appears to be one of the best options.

This article reviews the infrequently
utilized treatment method of forced erup-
tion (orthodontic extrusion) as an alter-
native to the sacrifice of the natural root
system.2 When used in the correct situa-
tion, forced eruption can preserve the nat-
ural root system and its associated perio-
dontal architecture, resulting in years of
additional service for the patient; it also
maintains adjacent supporting tooth
structure while retaining the option for
implant reconstruction.6,7 This article
presents a forced eruption case in the an-
terior maxilla in which a removable device
is utilized instead of the more frequently
used fixed device design. An overview of
forced eruption also is provided that de-
scribes the clinical indications and con-
traindications for use of the technique.

Case report
A 39-year-old woman came to the dental
clinic after suffering a traumatic injury to
tooth No. 7, which had been restored pre-
viously with a porcelain-fused-to-metal
(PFM) crown. The injury fractured the
clinical crown from the root at the level
of the marginal gingiva, leaving two thin
dentin spicules located centrally (Fig. 1).
Teeth No. 3–5 also had an FPD, while
teeth No. 6–11 also had porcelain-fused-
to-metal crowns; the majority of those
had been placed within the previous 18
months. A periapical radiograph indicat-
ed that the patient had not suffered root
or alveolar fractures and that damage was
limited to the clinical crown fracture.
With circumferential probing depths of
1.0 mm, the biologic width had not been
directly violated by the fracture; at the
same time, there was inadequate tooth
structure (1.5–2.0 mm) to achieve a fer-
rule effect following reconstruction with
a post and core and crown. Under these
conditions, the resulting restoration mar-
gin would extend to the depth of the gin-
gival sulcus, encroach upon the biologic
width, lack resistance strength and reten-
tion form, and lead to potential chronic
gingival inflammation.

A number of treatment options were
offered, including extracting tooth No. 7
and placing an implant; extracting tooth
No. 7 and placing an FPD; and endodon-
tic therapy, forced eruption, and recon-
struction with a post and core and PFM
crowns. Esthetically, there was concern
that the extraction of tooth No. 7 and any
subsequent implant procedures could re-
sult in the loss of interdental papillae, re-
cession, and exposure of adjacent crown
margins. Placing an FPD would be fairly
straightforward, given the fact that teeth
No. 6 and No. 8 had received crowns re-
cently; however, the patient did not wish
to have these crowns removed and re-
placed. After reviewing the risks and po-
tential outcomes, the patient opted for
forced eruption and reconstruction with
a post and core and crown.

This article reviews the infrequently utilized treatment method of forced eruption 
and how it can serve as an alternative to the sacrifice of the natural root system.

Forced eruption can preserve the natural root system and related periodontal 
architecture, resulting in years of additional service for the patient.  It also can 
maintain adjacent tooth structure while retaining the option for future implant 

reconstruction.  Given the reported success of forced eruption, the technique 
requires greater attention and increased application among dentists.  A case of

forced eruption in the anterior maxilla utilizing a removable device is described.  
An overview of forced eruption technique also is provided.
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Selecting an appropriate method of
root eruption was discussed. Although
brackets could be affixed to the adjacent
PFM crowns, there was concern that re-
moving the brackets could chip the
porcelain or damage the surface glaze in
this esthetic zone. After assessing the de-
gree of overjet and overbite, maxillary
and mandibular alginate impressions
were taken for the eventual design of a
Hawley removable device.

Endodontic therapy was started imme-
diately and taken to completion. The gut-
ta-percha was removed from the coronal
3.0–4.0 mm of the canal space and the thin
dentin was reduced. Using a drill, the
coronal root area was prepared for a pre-
fabricated post 1.0 mm in diameter. A
plastic impression post was inserted into
the canal and an impression was taken us-
ing a polyether material. The tooth was
temporized with a self-curing acrylic cor-
rected polycarbonate crown and a short-
ened steel vented post that engaged the up-
per 4.0 mm of the root canal space. A
portion of the plastic impression post on
the dental cast was reinserted into the
stone and a hook was attached using sprue
wax; this impression was sent to the labo-
ratory so that it could be cast in a base met-
al. The maxillary cast also was sent to the
laboratory with instructions on design and
fabrication of a Hawley device incorporat-
ing a loop and hook (Fig. 2 and 3).

For this design, it was critical to center
the Hawley’s hook over the long axis of
the root and maintain sufficient distance
between the Hawley device hook and the
hook that would be cemented into the
root of tooth No. 7. The distance be-
tween the hooks would have to account
for the desired eruption distance and
provide adequate distance for the activa-
tion of an orthodontic elastic. In its in-
activated state, a single orthodontic pow-
er chain loop or bracket elastic were
measured clinically to be approximately

2.0 mm and 3.0 mm in di-
ameter respectively; as a re-
sult, it was determined that a
5.0 mm distance between
the two hooks would be nec-
essary to achieve 2.0 mm of
forced eruption. This distance was given
to the laboratory as a guide, knowing that
the distance could be modified clinically
by changing the hook’s vertical position
while it was being cemented into the root
surface.

The patient returned to the clinic for a
try-in and hook separation distances were
measured. Using zinc phosphate cement,
the hook was cemented into the root when
the Hawley device was in place. An effort
was made to maintain the appropriate dis-
tance between the two opposing hooks and
their alignment along the tooth’s long axis.
Once the cement was set, a single power
chain loop was placed, creating immediate
tension and discomfort for the patient;
as a result, two loops were used initially
(Fig. 4). The patient reported mild tension
on the root when the device was activated
in this manner. The curvature of the root
hook was opened slightly with a diamond
bur to allow for easier engagement of the
elastic. The patient was instructed to use a
hemostat to replace the elastics daily and
was provided with enough elastic loops for
one week. The patient was instructed to
return to the clinic with any problems and
to use over-the-counter analgesics for any
discomfort associated with the extrusion.

After one week, the root showed both
movement and mobility. The power
chain loop was replaced with an ortho-
dontic bracket elastic; at that time, the
patient noted tolerable tension. The pa-
tient was examined weekly for another
four weeks. At the end of this time, the
distance between the two hooks was 3.0
mm, more than the 2.0 mm of desired ex-
trusion (Fig. 5). A maxillary impression
was taken for a stabilization device.

To stabilize the root system, the labo-
ratory was asked to fabricate a thin Mary-
land bridge frame (Fig. 6). Maryland
bridge wings were designed to overlay the
lingual surfaces of teeth No. 6 and No. 8;

Fig. 1. Tooth No. 7 after endodontic therapy.
Fig. 2. A cast metal hook that
was embedded into the canal
space.

Fig. 4. The removable device is in place and
activated with orthodontic powerchain.

Fig. 5. Final position of tooth No. 7 follow-
ing five weeks of forced eruption.

Fig. 6. A stabilization frame.

Fig. 3. A removable device designed for forced eruption.
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the teeth were connected with a thin bar
that allowed for the opposing occlusion.
A polycarboxylate crown was fitted intra-
orally over tooth No. 7. The lingual sur-
face of the crown was removed, allowing
for visualization of the hook through the
back of the crown and clearance of the
Maryland bridge connecting bar upon its
seating. The crown was adapted to tooth
No. 7 with self-curing acrylic. Once the
Maryland bridge was seated, excess acrylic
immediately was removed from around
the hook and cleared from the lingual ac-
cess area while the margins of the poly-
carboxylate crown were smoothed and
polished with pumice. A ligature wire was
secured around the cemented hook in
tooth No. 7, then passed through the un-
dersurface of the temporary crown and
out via the lingual access opening.

The crown’s undersurface was coated
with a fresh mix of glass ionomer cement
and the crown was manipulated into
place. The Maryland bridge frame was in-
serted onto the lingual surfaces of teeth
No. 6–8. The ligature wire was wrapped
around the connecting bar and twisted to
secure the frame against the lingual sur-
faces of teeth No. 6 and No. 8, resulting in
stabilization for tooth No. 7 (Fig. 7–9). Af-
ter excess cement was removed from the
opening, the ligature wire was cut to an
appropriate length so that it could be fold-
ed easily into the lingual surface access; the

area was closed with self-curing acrylic.
The dentist prescribed a two-month

period of stabilization but the patient was
unable to return to the clinic for final re-
construction until 12 months had elapsed.
At that time, the stabilization device was
removed and the root hook was detached
using an ultrasonic scaler and a hemo-
stat. The biologic width of the tooth was
assessed to evaluate the need to remove
excess hard and soft tissue. Sounding de-
termined that the bone height was un-
changed and that gingival height had in-
creased approximately 1.5 mm during
stabilization. The root system was pre-
pared for the placement of a cast gold
post and core, which was cemented into
place after fabrication. Prior to final
preparation, excess gingival tissue was re-
moved using electrocautery (Fig. 10). Af-
ter a 10-day healing period, the patient
returned to receive final preparation and
an impression was made from a poly-
ether material. A PFM crown was fabri-
cated and cemented into place (Fig. 11).

Discussion
Since their introduction in 1973, both
fixed and removable devices have been
used to extrude teeth; the use of fixed ap-
plications has been described more fre-
quently.5,8 Forced eruption is advocated
for treating coronal and root fractures,
root caries, iatrogenically induced pin

trauma, and endodontic perforations
that are at or slightly above the crestal
bone height; in addition, forced eruption
is a potential alternative therapy for in-
frabony pockets.1,2,4,6,7,10-16

Unlike traditional orthodontic care,
the objective of forced eruption is not to
change the tooth’s spatial position in the
arch but to maintain and preserve the
root system and its healthy biologic
width.17 The forced eruption technique
can occur slowly (that is, over the course
of months), or very rapidly (over the
course of weeks).1,14-17 The technique has
advantages over crown lengthening,
which is what dentists may consider first
as a treatment option when faced with
such clinical circumstances.17

While slow or rapid forced eruption
will achieve the desired root movement,
each technique has different periodontal
implications. If the root is extruded slow-
ly, there will be compensatory growth of
bone and soft tissue not unlike what is
seen in supereruption of an unopposed
tooth.1 Before the final restoration is
completed, the bone and soft tissue must
be recontoured to establish biologic width
and alveolar architecture that is consistent
with the adjacent teeth. Slow eruption
can be advantageous for areas where bone
growth is desired, such as interproximal
areas where the bone can provide sub-
structure for interdental papillae or to
correct a bony defect. Movement from
rapid eruption occurs so quickly that
eruption outpaces bone growth.1,9

Soft tissue growth may be visible dur-
ing the stabilization period as supra-alve-
olar (specifically, dentogingival) fibers re-
tain their attachment to the erupting
root. The longer the stabilization period,
the more likely such growth will occur
and minor periodontal gingival surgery
may be necessary to remove gingival or
even bony excess. Soft tissue overgrowth

Fig. 7. A temporary crown is placed with 
ligature wire through the lingual access.

Fig. 8. The temporary crown in final 
position.

Fig. 9. The lingual surface of the stabiliza-
tion device.

Fig. 10. The post and core following 
removal of excess gingival tissue.

Fig. 11. A PFM crown after cementation.
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was observed in this case when the patient
failed to return in the specified time peri-
od. Some authors have discussed utilizing
supracrestal fiberotomy before and during
forced eruption to minimize this process
and to limit intrusive forces once the root
has been erupted into place.5,8,17 It is un-
clear as to whether fiberotomy would de-
crease the time required for stabilization.

The literature draws a clear distinction
between the objectives and potential out-
comes of forced eruption and associated
periodontal surgical care and those of
more traditional crown lengthening pro-
cedures.14-17 In the absence of root erup-
tion, a crown lengthening procedure will
have a negative architectural impact on
the adjacent teeth that can impact crown-
to-root ratio adversely, elongate clinical
crowns, or open embrasure spaces by dis-
rupting the interproximal bone.17 The
bony housing is reduced to expose more
root and requires a dentist to contour the
adjacent bone, which could change the
soft tissue contours of neighboring teeth
as well. Such conditions can be avoided
with forced eruption.17

During slow eruption, the alveolar
bony housing moves along with the
erupting root; during rapid eruption,
bone movement may not be present at all
and changes in soft tissue may involve a
localized gingivectomy around the erupt-
ed root only.12 Periodontal procedures
that follow forced eruption (referred to as
biologic width realignment procedures) do
not have the same impact on the adjacent
architecture.13,14,17 If necessary, realign-
ment is performed to establish biologic
width on the extruded root, reposition-
ing soft tissue and/or bony profile apical-
ly into alignment with the architecture of
the adjacent teeth.

There are four identified phases of
successful forced eruption therapy: case
selection and root preparation, applica-
tion of appropriate eruptive force, stabi-
lization of the extrusion, and the final
prosthetic reconstruction of the root.12,16,18

Endodontic, periodontic, prosthodontic,
esthetic, and orthodontic principles are
utilized in forced eruption therapy.9,18

Case selection and technique
Case selection requires analyzing a num-
ber of key areas, including root trauma,
internal pulp canal form, root length,
root form, root health, adjacent teeth,
occlusion, tooth value, age, restorative

Root trauma
Favorable Unfavorable

The level and extent of the fracture, caries,
or perforation dictates the success of the
eruption process and is critical for deter-
mining the necessary amount of eruption.
The objective is to re-establish a biologic
width of 2.04 mm; a minimum gingival sul-
cus of 0.69 mm; and a prosthetic ferrule ef-
fect (a 1.5–2.0 mm circumference of natural

tooth structure coronal to the final restorative margin). Sound to bone and review the
radiograph for the trauma position and condition of the bone. If the bone is frac-
tured at the alveolar crest, at least 4.0–5.0 mm of sound tooth structure is needed
above the fracture to account for periodontal and prosthetic needs.

Root length ————————————————————————————
Favorable Unfavorable

A crown-to-root ratio of 1:1 is 
required. Measure the root length 
radiographically and estimate the final
restoration length by measuring the
distance from the free gingival margin
to the incisal edge, using the adjacent
teeth as a guide. The final restoration
length should be equal to or less than
the amount of root that will remain in
the bone.

Internal pulp form ——————————————————————————
Favorable Unfavorable

A large pulp canal form at the coronal aspect
of the root is a contraindication for forced
eruption. The width of the chamber leaves
weakened tooth structure on the periphery
that will fail when it is restored with a post
and core. Assess whether the weakened area
can be removed and the remaining root can
be erupted into position. When assessing the

pulp form, use the “rule of thirds” (one-third for the canal space itself and one-third
root thickness on both sides of the canal space).

Root form ——————————————————————————————
Favorable Unfavorable

A wide neck on the coronal root
surface is most favorable estheti-
cally. The potential impact on fi-
nal esthetics increases as the root
form becomes more narrow or
tapered (especially in the zone of
eruption). The tapered root will
result in a final restoration with a
narrow emergence profile.

Patient motivation ——————————————————————————
The patient must be motivated to save the tooth and appreciate the value of the natu-
ral root system. Manual dexterity for changing elastics and an understanding of the
time devoted to care are vitally important.

Table 1. Case selection criteria.
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history, lip position, and patient motiva-
tion (see Table 1).1,7,9,16,17 The most favor-
able clinical conditions for forced erup-
tion involve cases where trauma has
occurred at the cementoenamel junction
(CEJ) or at the level of the crestal bone
height. When damage occurs apical to
these points, the dentist must determine
if any violation has occurred to the
tooth’s biologic width and establish an
estimate of the future restorative margin;
these two numbers will provide prelimi-
nary estimates of the eruption distance
necessary. Biologic width includes 1.07
mm for connective tissue attachment
above crestal bone, 0.97 mm for epithelial
attachment, and an additional 0.69 mm
for the gingival sulcus, resulting in a dis-
tance of 2.73 mm for the dentogingival
complex.1,9,12

Prosthetically, at least 1.5–2.0 mm of
natural coronal tooth structure superior
to the epithelial attachment level is de-
sired.1,9,12,19,20 This amount of coronal
tooth structure is one of the most impor-
tant predictors of restorative success and
is especially critical for reducing stress
concentrations at the gingival margins of
the future crown.20 Fractures at the level
of the crestal bone require the dentist to
recapture and preserve the dentogingival
complex and adequate tooth structure
for prosthetic success through the erup-
tion process. While the literature sug-
gests that this distance should be 3.0–
4.0 mm, the minimal distance may be
closer to 4.0–5.0 mm; this variance de-
pends on sulcular depth, the establish-
ment of a ferrule effect, and whether the
final restorative margin will be at or be-
low the gingival margin height. As a re-
sult, when determining the necessary
eruption distance, the dentist should ac-
count for connective tissue attachment,
epithelial attachment, and a restorative
margin that will preserve a minimum
gingival sulcus while keeping 1.5–2.0 mm
of sound tooth structure coronal to the
future restorative margin.

As a clinical aid, tooth fragments can
be examined for evidence of the CEJ. If
the dentist can identify the CEJ on the
fragment, the amount of tooth structure
that extends apically beyond the CEJ can
be measured by a periodontal probe. The
CEJ lies approximately 2.0 mm beyond
the crestal bone height; as a result, know-
ing the fracture position in relation to the
CEJ can provide a very rapid and gross

Root health
Favorable Unfavorable

The periapical area must be free of acute or
chronic pathology. Endodontic care, in the
form of initial therapy, retreatment, or canal
preparation, may be required. A well-con-
densed canal with a quality apical seal is im-
portant for long-term success. Contraindi-
cations to forced eruption include calcified
canals or other endondontic conditions that

may make treatment more difficult or reduce longevity (resorption processes).

Adjacent teeth ————————————————————————————
Determine the health of the adjacent teeth and if they
are restored with crowns, composites, or other restora-
tions. Natural tooth surfaces on adjacent teeth provide
areas for bonding orthodontic brackets. Existing
restorations may be partially removed for anchoring
metal rods; the presence of crowns may dictate using a
removable device. Generally, fixed techniques require
two teeth on either side of the root for placement of or-
thodontic hardware.

Occlusion ——————————————————————————————
Opposing occlusion must be evaluated for overjet, overbite, and
lateral excursions, allowing dentists to assess that clearance is 
sufficient for either fixed or removable devices. Deep bites are
more challenging in anterior cases and may eliminate removable
devices from consideration.

Tooth value ————————————————————————————
The value of the tooth must be assessed with respect
to the remaining dentition. In the arch, gross perio-
dontal changes, general neglect, or other nonsalvage-
able teeth in the arch may dictate a more comprehen-
sive approach to patient care, leading to removal of
the fractured tooth.

Age, history of care, esthetic zone ————————————————————
Favorable         Unfavorable

Salvaging the root system through forced eruption is
an option that depends on the patient’s age as well as
the extent of trauma from previous dental interven-
tions. High lip lines may expose more gingiva and
teeth; in such situations, it is critical to maintain inter-
proximal bone height and preserve the papillae. Lip
position may make forced eruption a more attractive
option than implant restoration or fixed prostheses.

Table 1. Case selection criteria. (continued)
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determination of the extent of biologic
width encroachment and resulting neces-
sary eruption distance. Radiographs and
sounding also provide valuable clinical
information for determining the extent
of the encroachment and the distance re-
quired for forced eruption.

With the eruption distance estab-
lished, the anticipated clinical crown
height must be compared to the retained
root length. If the displaced crown is not
available, the missing crown height can
be measured clinically by marking the
distance between the gingival margin and
the incisal edges of the adjacent teeth;

this distance must be compared to the ra-
diographic length of the root (minus the
desired eruption distance). After erup-
tion, a crown-to-root ratio of 1:1 is pre-
ferred.9,13 This prosthetic principle will
be violated if the crown length is greater
than the projected root length after erup-
tion; as a result, long-term success will be
in doubt. Options other than forced
eruption should be considered if the
traumatic injury begins to extend into
the middle third of the remaining root.

After the eruption distance and
crown-to-root ratio are determined, the
root system conditions should be as-

sessed to evaluate the the root system’s
overall health, the root’s structural in-
tegrity, and any root morphology that
could cause esthetic concerns for the final
restoration. With respect to root health,
the periapical area and root system
should be free of acute or chronic disease;
healthy conditions would include the
area being free of resorptive processes
and having an existing well-condensed,
apically sealed root canal (or the ability to
achieve such a result).9 Bone quality and
periodontal health must not be compro-
mised; orthodontic movement in the
presence of inflammation may exacer-
bate both periodontal conditions and os-
seous defects.9 The tooth is not a candi-
date for forced eruption if clinical
conditions exist that compromise the
root health as described.

The root system’s structural integrity
and its ability to receive a post and core
also must be considered. The canal space
or internal pulp form at the level of the
fracture must be evaluated. Thin and
weakened tooth structure on the periph-
ery of the root is possible if the pulp canal
form is wide; post placement may cause
these areas to collapse and fracture or
lead to future splitting of the root. When
evaluating the root system, the “rule of
thirds” historically has been applied;
based on this rule, the canal preparation
should be no greater than one-third of
the total mesial-to-distal root width.21

Since the thickness of remaining dentin is
a determining factor of resistance to frac-
ture, dentists must use professional judg-
ment regarding the remaining root struc-
ture’s soundness as a foundation for post
and core placement.20

The root form at the point of fracture
also requires consideration, as it can have
a significant impact on both the emer-
gence profile and the final esthetics.9,12,16,18

Because root forms can be quite varied,
the root area that is to be extruded (re-
ferred to as the zone of eruption) must be
examined. In this zone, broad mesial-
distal root form affords the most esthetic
results for forced eruption cases, com-
pared to tapered or narrow root forms. A
tapered root in the zone of eruption will
produce a narrow neck on the final
crown as it emerges from the tissue, ad-
versely affecting esthetics and periodon-
tal health.9,16,18 Although crowns with 
an increased thickness of porcelain can
be fabricated to improve the emergence

Fig. 12. Left:  A fixed device utilizing orthodontic brackets and wire.1,17 Right:  A fixed device
utilizing orthodontic brackets, button, and elastics.4,7

Fig. 13. Occlusal and buccal views of a fixed device with an embedded rod, root hook, and
elastic.4,10

Fig. 14. Top:  Buccal and lingual views of an esthetic fixed device consisting of orthodontic
brackets, pontic, root hook, and elastic.18 Bottom:  Buccal and lingual views of an esthetic
fixed device consisting of a temporary bridge, root hook, and elastic.9
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profile, there is a long-term risk of chron-
ic gingival irritation or interproximal
bone height loss.12,18

If the root system is a candidate for
successful forced eruption, the adjacent
teeth and dentition should be evaluated
to determine if a fixed or removable tech-
nique can be utilized; at that time, the
prosthetic value of the root system with
respect to the remaining dentition also
should be assessed. Fixed forced erup-
tion techniques center on readily recog-
nizable orthodontic designs (Fig. 12–15).
The adjacent teeth (usually two on each
side of the root) are used as orthodontic
anchors, except in posterior areas where
a molar is equal to two anchor teeth.9

Ideally, teeth with virgin surfaces are
used for bonding the brackets or but-
tons. It is possible to bond with resin or
porcelain surfaces but removing the
bracket could damage the underlying
restoration. To produce the desired ex-
trusion, a flexible multi-stranded stain-
less steel wire typically is secured into
place while elastics are attached to the
root.9 Wire and hook designs also have
been utilized in the anterior segment
and in premolar areas.10

Selecting this type of fixed device for
premolar areas is enhanced by the pres-
ence of interproximal alloy or resin
restorations in the adjacent teeth; a thick
wire or bar can be embedded either into
the restorations that lie on each side of the
root to be extruded or on the facial sur-
faces of anterior teeth. The bar transvers-
es the space over the exposed root at a lev-
el that is not impeded by and does not
interfere with the patient’s occlusion. A
hook is placed into the root and the root
hook is engaged with an elastic that is
passed up and over the bar and back once
again to the hook. Molars rarely undergo
forced eruption and are more likely to un-
dergo crown lengthening procedures.17

For premolar areas, the typical advantages
of forced eruption may be outweighed by
anchorage difficulties, decreased esthetic
demand, and root form issues such as fur-
cations. Cases can be treated using a re-
movable device if overall oral conditions
make a fixed device unsuitable.

The literature reports the use of Haw-
ley-type devices, bruxism splints, and
modified removable partial dentures as
removable platforms for forced erup-
tion.2,5 For removable applications, a de-
vice must be stable when force is applied

and easy for the patient to place and re-
move when the dentist is absent.
Murchison and Schwartz stated that re-
movable devices are easier to clean and
allow for better oral hygiene main-
tainance during eruption procedures.5

If hooks are used, they must be
aligned over the long axis of the tooth, as
both fixed and removable techniques
seek to apply 25–30 g of eruptive force in
line with this long axis.4,6,9 If the eruptive
force is off center, a lateral shift or devia-
tion away from the tooth’s long axis may
occur in a buccolingual or mesiodistal di-
rection.6,9 Such lateral movement may
improve the alignment and esthetics for a
tooth originally out of arch alignment.6

An area of forced eruption must have suf-
ficient clearance during maxillary inter-
cuspation or lateral excursive movements
for the placement of fixed or removable
hardware. Patients are examined on a

weekly basis to assure compliance and
movement; if undesired movement is
noted, the device can be removed and the
root will intrude to its original position.

Ultimately, the design of the eruption
device (fixed or removable) depends on a
dentist’s imagination and the limitations
resulting from the existing conditions.4 It
was the authors’ experience that using a
removable device increased the amount
of time required to produce the necessary
eruption. This increase was attributed to
the use of elastics capable of generating
the required level of force, cautious exe-
cution of technique by both the dentist
and the patient, and the challenges of 24-
hour compliance with the device. Both
techniques and their applications are
summarized in Table 2.

Forced eruption therapy will not ben-
efit the patient if the total value of the
root system does not contribute to the

Fig. 15. Top:  A removable device consisting of a bite splint with an embedded button, 
a root hook, and elastic.9 Center:  A removable device consisting of an existing partial, 
an embedded rod in acrylic, a root hook, and elastic.5 Bottom:  A removable device 
consisting of a Hawley device, an embedded spring in acrylic, and a root hook.2
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overall health of the dentition or if the
patient does not exercise self-preserva-
tion. Clinical states that would detract
from the application of forced eruption
include a fractured tooth within a perio-
dontally ravaged mouth, a lone standing
tooth that could not be used for anchor-
age of a prosthodontic device, or the pres-
ence of gross neglect and active decay.

Factors that must be considered in-
clude the patient’s age, lip position, and
motivation and the root system’s dental
history. Younger patients tend to be more
ideal for this technique because their root
systems generally have not endured accu-

mulative restorative trauma or root ma-
nipulations that are more common with
aging. Dental caries, multiple endodon-
tic procedures, loss of tooth structure,
and previous restorations utilizing the
canal space for restorative anchorage all
compromise the root system, making it
more fragile structurally for undergoing
complex dental interventions.22 A younger
patient also may have the advantages of
more ideal internal canal form and bet-
ter root health, which could allow the
patient to retain the root, thereby pro-
viding a greater benefit over the course
of a lifetime.

High lip lines expose more gingival
surface and require the dentist to give
greater care and attention to the perio-
dontal architecture. Under such circum-
stances, forced eruption may provide a
more esthetic result than an implant sys-
tem in which buccal or interproximal
bone loss and a need for ancillary proce-
dures are risks.

Individuals who undergo forced erup-
tion participate actively in the therapy
(they have been described as “co-thera-
pists”) and will need enough manual
dexterity to change elastics.1,5 The esthet-
ics of the device during the eruptive
process should be a great concern for the
patient; in addition, the patient must
make a concomitant dedication to sal-
vage the root and must understand the
time involved in care (see Table 3).5

Stabilization
Once the desired amount of extrusion has
been achieved, the tooth must be stabi-
lized to allow for remodeling of the perio-
dontal apparatus and to prevent relapse
intrusion. Generally, the root system must
be stabilized four weeks for every millime-
ter of movement.4,9,14 Stabilization tech-
niques have varied as much as the design
of the eruption devices but the goal of us-
ing a temporary crown or veneer to fill the
space remains the same. It appears that es-
thetic stabilization is easier to achieve
when fixed techniques are utilized, as a
crown or veneer can be incorporated read-
ily onto the orthodontic wire. The patient
typically remains bracketed during the
stabilization processes.

Removable devices require somewhat
greater ingenuity. In the reported case, a
Maryland bridge frame was used to
maintain stabilizing force against root in-
trusion. This stabilization process was
easy, applicable, and highly esthetic, pro-
viding adequate clearance on the lingual
surface for the stabilization frame during
both maximum intercuspation and later-
al excursive movements. Fabricating the
frame will not increase the laboratory
cost of care dramatically.

Reconstruction
The last stage in forced eruption therapy
is the placement of the final restoration.
As noted previously, slow eruption caus-
es bone and soft tissue growth, resulting
in the need for realigning the biologic
width.12,18,19 Such growth was experienced

Fixed devices Removable devices
Can lead to precise and Less exacting and precise yet capable of
well-defined movements producing the desired movement

Application may be limited in Application is useful when crowns, veneers,
the presence of crowns and veneers or movable devices are present or when 

adjacent tooth anchorage is missing

Stabilization is readily achieved by virtue Stabilization will require ingenuity and 
of the design with options for placement the utilization of adjacent teeth. Stabi-
of esthetic temporary veneers/crown lization plan also must include consider-
pontic on the orthodontic wire to fill ation of temporary crown pontic 
missing tooth space placement

Arch space is not as critical, as the wire Adequate interarch space is required for 
can be bent to avoid interferences both the device and stabilization materials

Generally requires less patient dexterity; The patient must disengage the device for 
some designs may require the patient to removal and activate it upon insertion 
change elastics, thereby increasing the into the mouth
need for manual dexterity

May require posteruption periodontal May require posteruption periodontal 
surgery surgery

Table 2. Comparison of fixed and removable devices.

Stage Treatment Duration
One Examination, endodontic care as needed, Two weeks
(case selection and fabrication of eruption device
root preparation)

Two 25–30 g of force with a general goal of Four weeks
(application of 1.0 mm of extrusion per week under 
eruption force) rapid forced eruption conditions

Three One month of stabilization for every Four months
(stabilization) millimeter of extrusion. Consider 

fiberotomy prior to, during, or after 
stabilization

Four If osseous surgery is needed, allow four to Two to six weeks
(prosthetic six weeks of healing prior to restoring with 
restoration) a crown. With minor gingival recontouring,

two to four weeks of healing generally is 
needed before prosthetic care can start

Table 3. Stages of treatment and duration
for a forced extrusion of 4.0 mm.
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in the present case and is attributed to the
extended period of stabilization. With
rapid eruption, it is more common to see
only gingival growth, although some au-
thors have mentioned bone growth as
well.12,18,19 Regardless of technique, the bi-
ologic width should be checked and the
marginal gingival height should be com-
pared with that of the adjacent teeth after
stabilization.9 These findings may re-
quire some form of periodontal recon-
touring prior to final placement of the
restoration.4,9,10,12,18,19 Forced eruption
techniques are selected for maintaining a
healthy periodontium and esthetically fa-
vorable conditions. Failure to respect the
biologic width at this point voids the in-
tended objectives.

Prosthetic completion may be delayed
depending on the type of periodontal in-
tervention needed. If osseous recontour-
ing is necessary, an additional four to six
weeks of healing will be required before fi-
nal reconstruction can begin. Esthetic ar-
eas may require up to 8–10 weeks of heal-
ing. If a gingivectomy is needed, tissue
removal can occur along with fabrication
and/or seating of the post and core; this
will not delay the final restoration unduly.
Completing the case involves following
traditional prosthodontic techniques for
post and core fabrication and crown
placement.

Conclusion
Forced eruption provides both the den-
tist and the patient with another oppor-
tunity to use the natural root system and
prevent the premature sacrifice of a
tooth. It is a conservative approach that
saves the root system, maintains perio-
dontal architecture and esthetics, and
preserves adjacent tooth structure by
eliminating the restorative trauma of
FPD preparation. Forced eruption also
serves to maintain periodontal architec-
ture in a manner that is more conducive
to future implant placement.

Comparatively, the overall cost to the
patient is typically less than that of an im-
plant restoration or FPD care but more
than that of a single crown. The proce-
dure does require time (usually six to
eight months to complete), although the
amount of time depends directly on the
amount of root eruption; this distance
generally is comparable to the length of
time devoted to most two-stage implant
reconstructions.

When the rapid eruption technique is
utilized, there is a period of time (typical-
ly four to five weeks) when esthetics are
not favorable. Improved esthetics are
possible during stabilization, although
they are transitional in nature.

Forced eruption involves specific case
selection criteria and requires a fairly
motivated patient to complete. Fixed
and removable techniques have pro-
duced the desired results adequately,
providing dentists with a number of de-
sign and device options. While fixed
techniques are applied most commonly,
removable devices can be equally suc-
cessful, both in similar clinical situations
and in those where the fixed technique is
not favorable. Given the reported suc-
cess of forced eruption, the technique re-
quires greater attention from and in-
creased application by dentists.
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Reading the article and 
successfully completing this 
exercise will enable you to:

• evaluate root form and determine if re-
maining structure is adequate to perform
forced eruption;

• determine whether fixed or removable
devices are best for performing forced
eruption;

• present the risks and potential outcomes
of fixed partial denture placement, im-
plant placement, and forced eruption with
post and core placement and crown; and

• review other procedures needed after forced
eruption to achieve desired esthetics.

Exercise No. 138
Subject Code: 250
Operative Dentistry

The 15 questions for this exercise are 
based on the article, “Rapid forced erup-
tion:  A case report and review of forced
eruption techniques,” on pages 167–175.
This exercise was developed by Leslie A.
Hayes, DDS, FAGD, in association with the
General Dentistry DART Committee.

Answer form and instructions 
are on pages 177-178.

1. Compared to the loss of the natural root sys-
tem, forced eruption offers which of the fol-
lowing advantages?  

1. Adjacent tooth structure is maintained
2. Associated periodontal architecture is

preserved
3. The option for future implant placement

is retained
4. Preservation of buccal alveolar bone which

otherwise may be traumatized or lost
A. 1, 2, and 3 only
B. 2, 3, and 4 only
C. 1, 2, and 4 only
D. 1, 2, 3, and 4 

2. What ancillary procedure often is necessary for
improving esthetics after single tooth anterior
implant placement?  

A. Supercrestal fiberotomy
B. Orthodontic extrusion
C. Hard and soft tissue augmentation
D. Crown lengthening

3. As with orthodontics, the main objective of
forced eruption is to change the spatial posi-
tion of the tooth in the arch while maintaining
and preserving the root system and its healthy
biologic width.  Forced eruption can be done
over months or within a few weeks.   

A. Both statements are true.
B. The first is true; the second is false.
C. The first is false; the second is true.
D. Both statements are false.

4. Which of the following statements regarding
extrusion is false? 

A. Compensatory growth of the bone and
soft tissue will result if the root is extrud-
ed slowly.

B. Slow extrusion may require recontouring
bone and soft tissue.

C. Eruption outpaces bone growth with rap-
id extrusion.

D. Rapid eruption provides substructure for
interdental papillae.

5. Which of the following items is not one of the
four phases of forced eruption? 

A. Case selection and root amputation
B. Application of appropriate eruptive force
C. Stabilization of extruded root system
D. Prosthetic restoration of the root

6. Which of the following measurements is not
included in biologic width?   

A. 1.07 mm for connective tissue attach-
ment above crestal bone

B. 0.97 mm for epithelial attachment
C. 0.69 mm for gingival sulcus
D. 2.73 mm for coronal tooth structure

7. Which of the following conditions need not be
considered when evaluating root health?   

A. The presence of Class II bone
B. A periapical area free of disease
C. A root system free from resorptive

processes
D. A well-condensed, apically sealed root

canal

8. Fixed and removable extrusion devices both
seek to apply how many grams of eruptive
force?  

A. 5–10 C. 25–30
B. 15–20 D. 35–40

9. A tooth that has been extruded 3.0 mm must
be stabilized for how many weeks?  

A. 4 C. 12
B. 8 D. 16

10. Which of the following statements regarding
root form is false?  

A. A broad mesial-distal root form at the
point of fracture affords the most esthet-
ic results.

B. A tapered root in the zone of eruption
will produce a narrow neck on the final
crown, improving emergence profile and
esthetics.

C. A wide pulp canal form has the potential
to collapse and/or split the root upon
post placement.

D. The canal preparation should be no
greater than one-third of the total
mesial-distal root width.

11. Which of the following statements is not true
when reconstructing following forced extrusion?  

A. Biologic width must be established.
B. The final restoration may be placed im-

mediately following stabilization.
C. Tissue removal can occur along with post

and core fabrication.
D. The marginal gingival height must be

compared with that of adjacent teeth
and hard and soft tissues recontoured as
needed.

12. Forced eruption usually takes six to eight
months to complete.  This time is related di-
rectly to the length of the root. 

A. Both statements are true.
B. The first is true; the second is false.
C. The first is false; the second is true.
D. Both statements are false.

13. Which of the following effects would not be
observed if biologic width were violated?  

A. Chronic gingival inflammation
B. Lack of retention form
C. Lack of resistance strength
D. A restorative margin ending well above

the depth of the gingival sulcus

14. Forced eruption requires attention to and ap-
plication of which of the following principles?  

1. Endodontic 3. Prosthodontic
2. Periodontic 4. Esthetic

A. 1, 2, and 3 only
B. 2, 3, and 4 only
C. 1, 2, and 4 only
D. 1, 2, 3, and 4 

15. Which of the following statements is false? 
A. Younger patients tend to have root sys-

tems that have suffered fewer cumulative
traumas.

B. Following forced eruption, high lip lines
that expose more gingival surface require
less care and attention to the periodontal
architecture.

C. The patient’s age, motivation, and dental
history of the root system all must be
considered.

D. A patient must be of such a psychological
demeanor that the esthetics of the device
during the eruptive process presents
them with no great concern. 
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