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Forced orthodontic extrusion for an apparently hopeless
anterior tooth by using a simplified approach
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Restoring teeth with limited
coronal tooth structure and de-
fects at the subcrestal level is
challenging.1 Caries, sub-
gingival tooth preparation, root
perforation, resorption, or a
fracture that penetrates the
gingival sulcus is typically asso-
ciated with nonrestorable teeth
unless the restoration margins
are prevented from encroaching on the biologic width
(BW).2,3 The supracrestal tissue attachment (STA), which
recently replaced the term BW, has been defined as the
histological structure of the junctional epithelium and su-
pracrestal connective tissue attachment.4 There is a broad
consensus that the STAmust be left intact regardless of the
type of restoration performed.5 Invasion of the STA may
produce gingivitis or periodontitis, attachment loss, peri-
odontal pockets, bleeding, suppuration, swelling, and
gingival recession.6-8

Unlike traditional prosthetic restorations, adhesives
and composite resins allow a more conservative approach
to managing severely compromised teeth by reducing
invasiveness. Nevertheless, a minimum distance between
the restoration margin and the bone level should be
maintained, specifically at the level of the junctional
epithelium.9-11 A distance of at least 3 mm has been
recommended to avoid impingement on the coronal
attachment of the periodontal connective tissue.12-15 In
the absence of tooth structure coronal to the alveolar

bone, a ferrule can be provided by using surgical crown
lengthening, intra-alveolar transplantation, or ortho-
dontic extrusion.16,17

Orthodontic extrusion, also known as forced ortho-
dontic extrusion, has been defined as the forcedmovement
of teeth in the axial plane to modify the tooth position and/
or induce changes in the surrounding alveolar bone and soft
tissue.18This versatile andminimally invasive techniquecan
be used as an alternative to surgical crown lengthening and
intra-alveolar transplantation.18,19 In 1973, Heithersay20

proposed using orthodontic extrusion for a therapeutic
end other than orthodontic tooth alignment, and
Ingber21,22 described the use of orthodontic extrusion to
treat insufficient clinical crown length for adequate ferrule,
which otherwise would require either surgical crown
lengthening or extraction as the definitive treatment. This
crown lengthening technique was improved by Pontoriero
et al23 with the introduction of supracrestal fiberotomy to
impede the simultaneous migration of the periodontium
and the extruded tooth.
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ABSTRACT
When restoring severely compromised teeth, respecting the supracrestal tissue attachment and
retaining the most coronal and radicular tooth structure is essential to achieving a sufficient
ferrule. Forced orthodontic extrusion is a minimally invasive method that allows hard- and soft-
tissue conservation. This article describes the treatment of a severely damaged maxillary central
incisor that was managed by using a simplified orthodontic extrusion method with intracoronal
elastic and metal ligatures applied through a palatal bar and followed by the biologically
oriented preparation technique (BOPT). This orthodontic procedure reduces a forward clockwise
advance during vertical extrusion, thus maintaining the buccal bone plate. (J Prosthet Dent
2022;-:---)

THE JOURNAL OF PROSTHETIC DENTISTRY 1

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname


This clinical report presents the treatment of a
severely damaged maxillary central incisor managed by
using a simplified orthodontic extrusion method with
intracoronal elastic and metal ligatures applied through a
palatal bar and followed by a biologically oriented
preparation technique (BOPT).

CLINICAL REPORT

A 55-year-old woman was referred to a private practice
for the treatment of a maxillary left central incisor. She
reported multiple debondings of a zirconia crown on the
tooth (Fig. 1A). Her medical history was noncontributory,
and she was not a smoker. The remaining tooth had a
subgingival carious lesion and insufficient ferrule
(Fig. 1B). Pathologic mobility was not observed, and
probing depth ranged between 1.5 and 2 mm. The tooth
was asymptomatic to percussion and palpation, and the
gingival margin of the tooth was at the same level as the
maxillary right central incisor. Endodontic retreatment

was not indicated despite possible coronal leakage, as the
radiographic examination showed a well-obturated root
canal and no periapical lesion (Fig. 2A). After discussing
various treatment options, an interdisciplinary approach
based on forced orthodontic extrusion was planned.

Under local anesthesia, the carious dentin was
removed with a tungsten carbide bur (H1.204.014;
Komet). The operative field was isolated with the aid of a
barrier (OptraDam; Ivoclar AG) and polytetrafluoro-
ethylene (PTFE) tape placed as a displacement cord
within the sulcus (Fig. 2B). A fiber post (Blue X-Post #3;
Dentsply Sirona) was marked, reduced to an appropriate
length with a high-speed diamond rotary instrument
under water-cooling, and airborne-particle abraded
(AquaCare TWIN; Velopex) with 29-mm aluminum-oxide
(Al2O3) particles (AquaAbrasion; Velopex) for 5 seconds
(Fig. 2C). Particles were removed with an air syringe for 5
seconds, and the post surface was cleaned with 95%
isopropyl alcohol and wetted with a modeling liquid (GC
Corp) (Fig. 2D). A layer of glycerin gel (K-Y lubricant gel;
Johnson & Johnson) was placed inside the root canal to
prevent to prevent retention of the individualized post
with composite ( Ceram.x Spectra ST. LV-A2; Dentsply
Sirona). Following a 10-second light-polymerizing cycle
(SmartLite Pro; Dentsply Sirona), the post was removed,
and composite polymerization was completed outside
the mouth (Figs. 2E, 3A). The root canal dentin walls
were airborne-particle abraded for a further 10 seconds
with 50-mm Al2O3 (AquaCare; Velopex) and then
cleaned with water for 20 seconds. The root walls were
dried with absorbent paper points prior to bonding. The
Prime&Bond active (Dentsply Sirona) in self-etch mode
with Self Cure Activator (Dentsply Sirona) was applied
inside the root canal walls for 20 seconds. Adhesive
excess was removed with absorbent paper points, and
the solvent was evaporated by a gentle air stream for 5
seconds. The composite resin surface of the post was
then reactivated with the same protocol used previously
but substituting the composite resin for the dentin ad-
hesive applied to the tooth. Fiber post cementation and
core buildup were done in 1 step by applying a dual-
polymerizing composite resin (Core-X Flow; Dentsply
Sirona) directly onto the surface of the fiber post and into
the root canal (Fig. 3B-H).

Subsequently, the cervical region of the core buildup
was transversely perforated with a high-speed diamond
rotary instrument (859-010; Intensiv AS), taking care not
to damage the fiber post (Fig. 4). Intracoronal elastic and
metal ligatures were placed through the orifice created
and were changed every week for 3 weeks.24 A 1.5-mm-
thick metal bar was adapted to the palatal surfaces of the
anterior teeth to anchor the orthodontic traction and was
cemented in maxillary canines and first premolars with a
bulk-fill composite resin (SDR Flow; Dentsply Sirona)
(Fig. 5). At each weekly appointment during the active

Figure 1. Debonding of zirconia crown on maxillary left central incisor
from retention loss. A, Clinical detail of restorative failure. B, Preoperative
clinical situation. Note extension of subgingival carious lesion and lack of
adequate ferrule.
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extrusion period, circumferential supracrestal fiberotomy
was performed to prevent coronal displacement of the
gingival margin. An Essix-type removable retainer with a
composite resin laminate veneer was fabricated as an
interim restoration (Fig. 6A, 6B).

During the extrusion phase, periapical radiographs
were made periodically to determine the extent of cor-
onal displacement and the condition of the periodontal
ligament. The procedure concluded when the root
surface was sufficiently exposed to ensure an optimal

ferrule for the prosthesis. This orthodontic technique
provided a 2.0-mm extrusion, achieving a ferrule of
about 3.0 mm buccally and palatally and 2.5 mm
interproximally (Fig. 6C, 6D). After 6 weeks of retention,
the tooth was vertically prepared by following the BOPT
technique (Fig. 6E-H).25 A computer-aided design and
computer-aided manufacturing (CAD-CAM) composite
resin crown (Structur CAD; VOCO GmbH) was relined
and adapted to model the soft tissues and was seated
with interim cement for 3 months to achieve a gingival

A

B

C

D

E

Figure 2. Step-by-step customization of glass fiber post. A, Initial periapical radiograph of nonrestorable tooth. B, Polytetrafluoroethylene (PTFE) tape
placed as displacement cord within sulcus. C, Clinical evaluation of fiber post. D, Wetting of fiber post with modeling liquid (GC Corp). E, Placement of
post into root canal by applying small quantity of universal composite resin.
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Figure 3. Fabrication of post-and-core foundation. A, B, Removal and polymerization of post extraorally. C, Verification of post-and-core structure.
D, Airborne-particle abrasion of intracanal dentin with 50-mm Al2O3 (AquaCare; Velopex). E-H, Tooth preparation and placement of interim crown.
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contour similar to that of the adjacent tooth (Fig. 6G).
The definitive zirconia restoration (Zirlux) layered with
feldspathic porcelain was cemented with a self-adhesive
universal resin cement (Calibra Universal bleach;
Dentsply Sirona) (Fig. 7). A 0.5-mm band of polished
zirconia was left in contact with the emergence profile.
The patient was recalled at 4 weeks and then at 6, 12,
and 24 months. Two years after the treatment, the
restorative margin remained stable in relation to the
gingival margin (Fig. 8). The patient was asymptomatic,
and the periapical radiograph showed no signs of
resorption or endodontic failure.

DISCUSSION

Restoring a compromised tooth to ensure lasting
periodontal health may require crown lengthening
when it involves the STA. Margin restoration place-
ment on a sound tooth structure is essential for long-
term stability.26,27 A 1.5- to 2-mm ferrule is deemed
necessary to enhance the biomechanical function of
the tooth.15 The ferrule for a post-and-core retained
crown is critical for preventing tooth or root fracture,
possibly making the ferrule more important than the
post material or the post’s adhesion to the radicular
dentin.26 In addition, an extensive post space prepa-
ration was avoided by customizing the fiber glass
post, thus preserving tooth structure, particularly in
the pericervical region.

Surgical crown lengthening is the standard option for
increasing clinical crown height. However, it involves
several risks, such as sound periodontal attachment loss,
concavities and molar furcation exposure, dentin hyper-
sensitivity development, poor crown-to-root ratio, and
an undesired nonesthetic gingival design.19 Hence, bone
resection may not always be feasible, particularly in
anterior teeth where esthetic demands are an overriding
factor.28

Surgical extrusion, or intra-alveolar transplantation,
offers an alternative to improve restorability and rees-
tablish the STA and entails intentionally displacing the
remaining root more coronally within the socket.29

However, the success of this technically sensitive pro-
cedure depends on atraumatic extraction while mini-
mizing damage to the cementoblast layer and avoiding
root fracture.29 Orthodontic extrusion is effective for
crown lengthening while restoring the STA, maintaining
the alveolar bone, and achieving good esthetics.18 Or-
thodontic extrusion may also be helpful for implant site
development, eliminating or reducing periodontal
infrabony defects and esthetic gingival margins.30

Among the orthodontic appliances used for forced
orthodontic extrusion, fixed appliances are the standard
treatment option24; however, both treatment and
stabilization are long. This simplified approach with

Figure 4. Post-and-core perforation. A, Transverse perforation of post-
and-core structure with high-speed diamond rotary instrument.
B, Circumferential supracrestal fiberotomy. C, Periapical radiograph.
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intracoronal elastic and metal ligatures shortens the
procedure, minimizes forward clockwise movements
during vertical extrusion, and preserves the buccal bone
plate.31 Once the tooth is coronal, the supracrestal
structure is narrower in relation to the alveolus and the
neighboring teeth. This problem and the lack of sym-
metry with the adjacent teeth were managed by pre-
paring the tooth with the BOPT technique. This approach
increases the volume of the coronal soft tissue by trans-
forming the cervical part of the interim crown and does
not weaken the horizontal preparation.32

Even though forced eruption is not routinely used,
many clinicians recognize the relevance of clinical crown
height in the long-term success of restorations and the
amount of available hard and soft tissue for future
implant placement. In addition, this versatile and mini-
mally invasive technique offers a great deal of latitude
and high predictability in managing both routine and
complex multidisciplinary cases. However, evidence-
based guidelines are lacking for case selection and
management, and research regarding its possible com-
plications is limited.

SUMMARY

Forced orthodontic extrusion combined with the BOPT
technique can be used to manage compromised teeth to
provide a sound tissue margin for the definitive restora-
tion. Furthermore, restoration after orthodontic eruption
may be less invasive than prosthetic restoration after
extraction.
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Figure 8. Two years after treatment. A, B, Clinical and radiographic views
showing normal gingival architecture, no marginal bone loss, or
periapical pathology.
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