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Introduction
In contemporary interdisciplinary treatment planning, forced eruption [1–3] is a valid therapeutic option [4] to correct osseous and
gingival levels in a compromised environment and to prevent postextraction ridge deﬁciency [5]. Forced eruption of single-rooted
teeth is considered predictable even in those cases when active
periodontal disease is present [6]. For multirooted teeth, though not
sufﬁciently reported in the literature, our experience is highly
positive. The outcome of pre-extractive orthodontic therapy is a
more favorable ridge for dental implant placement [7] and for the
pontic area as well [8]. Hopeless but not “useless” [5] teeth can be
used to ﬁll bone defects, extend gingival surfaces, and improve the
extraction site, overbuilding it to compensate for post-extraction
remodeling (Figure 5.1).
Sometimes an implant can be effective from an “osseointegration” standpoint (Figure 5.2) but a failure from an esthetic point of
view (Figure 5.3). Most of the time, what makes the difference is the
lack or the presence of an adequate tissue surrounding the crown.
How can we prevent this kind of failure?
(a) Surgical options.
(b) Orthodontic implant site development (OISD) [9] (Figure 5.4).

What is orthodontic forced eruption?
It is the therapeutic induction of a natural phenomenon, starting
with the permanent teeth appearance in the mouth until a stable
occlusal contact is established and continuing through life to
compensate for grinding and occlusal abrasion. Light and uniform [10] extrusive forces stretch gingival ﬁbers during eruption so
that tension is applied to the bone surrounding the tooth, stimulating bone apposition at the alveolar crest. The entire alveolar bone
housing follows the tooth in its movement [11].
Orthodontic treatment can also treat some clinical difﬁculties
that cannot be solved by surgery alone, improving the whole
scenario around the implant site: the mesiodistal dimension of
the edentulous space, root proximity, positions and periodontal
topography of the teeth adjacent to the edentulous area and the
occlusal scheme [4].

Description of the technique
Treatment protocol [12]
• Diagnosis of the defect (Figure 5.5).
• Endodontic treatment.
• Periodontal therapy.
• Orthodontic appliance application.
• Two weeks perio and occlusal checks.
• Two/three months stabilization.
• Immediate implant placement ﬂapless.
• Immediate provisional crown insertion.
Thetreatmentstartsbycollectingclinicaldata(X-rays,probingchart,
pictures,andstonemodels)inordertomakeadiagnosisofafailingtooth
suitable for orthodontic extrusion(seeFigures 5.6 to5.14). The ﬁrst step
is root canal therapy to eliminate any sensitivity following periodontal
treatment or occlusal reduction.Teeth with pocket depths ranging
between 1 mm and 5 mm are treated with scaling and root planning
in combination with topical antibacterial treatment (chlorhexidine
0.2% rinse three times daily). In the case of teeth with pockets that
are 5 mm or deeper the treatment is followed 1 month later by an open
ﬂap debridement (modiﬁed Widman ﬂap) in combination with
topical antibacterial treatment (chlorhexidine 0.2% three times daily
for 2 weeks). Immediately after periodontal treatment, orthodontic
brackets are applied and tooth alignment, if needed, is obtained with a
0.016 inch heat-activated nickel–titanium archwire.
The OISD technique is deﬁned as the “Slow Rate Biologic
Technique”. It starts with this initial “periodontal activation” [13],
after which a 0.018 inch stainless steel archwire is placed. A verticalforward step of 1 mm is bent to obtain 1 mm of extrusion along the
tooth’s long axis and is increased by the same amount monthly.
Therefore a very light force (“interrupted continuous forces”) [13]
will produce a bone apposition in accordance with the same rate of
1 mm per month described in the literature.
Alternatively, a 0.019 inch × 0.025 inch beta-titanium archwire
with a 1 mm vertical step and palatal root torque can be used. The
bends are deepened at each appointment at 1 month intervals.
The very key to treatment success can be compressed in this
statement: the tooth during its movement must follow its long
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Figure 5.1 Pre-extractive orthodontic extrusion improves the future
implant site. Overbuilding is necessary to compensate for post-extraction
remodeling.
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axis [12] (Figure 5.15). This can be achieved by putting a step down
and forward in the orthodontic arch in order to keep the root away
from the buccal cortical plate. It is important to point out that
strong contact between the root and the buccal cortical plate could
cause bone dehiscence. In that respect, it is the authors’ conviction
that most failures in obtaining bone augmentation are likely to be
related to improper biomechanics.
It is assumed that the amount of extrusion would be equal to the
total millimeters of activation; at each visit, the incisal edge and any
occlusal contact area of the extruding tooth is ground with a
diamond bur (1 or 2 mm each time), and the amount of shortening
should also correspond to the tooth extrusion. Patients are monitored every other week to ensure that the extruded tooth is kept out
of occlusion and to conﬁrm good hygienic conditions in the area to
prevent inﬂammation. The alveolar bone coronal movement is
monitored by periodic periapical radiographs. The goal is to exceed

Figure 5.2 Osseointegration is obtained.

Figure 5.3 Esthetic failure due to inadequate hard and soft

tissue.

Figure 5.4 Role of orthodontics in
improving implant sites: (A) soft tissue
proﬁle improvement, (B) hard tissue
volume increase, (C) space distribution.
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Figure 5.5 Treatment protocol.

Figure 5.9 Orthodontic application.

Figure 5.10 Two weeks of perio and occlusal monitoring.
Figure 5.6 Diagnosis of the defect.

Figure 5.7 Endodontic treatment.

Figure 5.11 Two months stabilization.

Figure 5.12 Tooth extraction.
Figure 5.8 Periodontal therapy.
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Figure 5.14 Immediate temporary crown placement.
Figure 5.13 Immediate implant placement (ﬂapless, if possible).

Figure 5.15 Extrusion must occur along the

long axis of the tooth.

Figure 5.16 Pre-treatment radiographs.
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Figure 5.17 Radiographs at the completion

of orthodontic treatment.

by at least 2 mm the bone level of the contralateral tooth, which acts
as a reference. At this point, extrusion is ended and a period of 2 to
3 months of orthodontic stabilization is applied to allow mineralization of the newly formed bone matrix. Two days before implant
placement a ﬁnal, rapid extrusion is applied. This helps to widen the
periodontal ligament space and makes extraction easier and less
traumatic.
The patient is prescribed antibiotic prophylaxis (amoxicillin
tablets, 1 g every 12 hours) and antibacterial mouth rinse (chlorhexidine 0.2%) starting 24 hours before surgery.
The implants are inserted preferably ﬂapless, the provisional
abutments are connected, and the screw-retained provisional

crowns must be placed out of occlusion. Although there is ample
evidence that insertion of an implant into a fresh extraction socket
does not prevent alveolar bone resorption [14–16], regardless of
whether a crown is placed immediately or after a delay [17], the
immediate placement and provisionalization helps in supporting
and maintaining soft tissues, especially papillae [18].
Posterior teeth
OISD is effective on molars and premolars too (Figures 5.16 to
5.18). As described for front teeth, it is possible to improve bone
width and height with a ticker and higher attached gingiva. On
multirooted teeth a “guided bone regenerative effect” is shown

Figure 5.18 Radiographs at the completion

of the entire treatment.
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Figure 5.19 Orthodontic “guided bone
regenerative effect” in interradicular area.

(Figure 5.19) since not only the attachment apparatus follows the
root in their eruptive movement but also the inter-rooted area is
ﬁlled with new formed bone that makes the implant positioning
easy and safe.

3D bone remodeling [19]
In a very advanced case where the buccal bone crest is completely
gone and a deep pocket (>8 mm) is present, it is still possible to
utilize OISD effectively using medial, distal, and especially palatal
bone to ﬁll the defect completely (Figures 5.20 to 5.28). The ﬁrst
steps of treatment are the usual extrusion protocol previously
described, but open-ﬂap debridement is chosen to treat the active
pocket (Figure 5.29).
When forced extrusion is completed, a buccal root torque is
activated, using a 019 × 025 B-titanium wire, to pursue the ﬁlling of
the alveolus, thanks to the residual palatal bone (Figure 5.30).

Discussion

Figure 5.20 Pre-treatment clinical situation.

Results
In interdisciplinary treatment plans, orthodontics plays an effective
role in achieving success and the desired esthetic outcome. As far as
it concerns implant site development by orthodontic forced extraction, early clinical results are highly promising (Table 5.1).
A signiﬁcant increase in quantity and quality of hard and soft
tissue is possible to achieve, provided that the operator uses the
proper technique and is aware of contraindications and limitations.
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Figure 5.21 Pre-operative and intraoperative clinical photos demonstrating deep pockets (probing >10 mm) with the buccal bone completely missing up

to the apex. A full-thickness ﬂap is raised and an accurate debridement is accomplished before initiation of the orthodontic treatment.

Figure 5.22 The extrusive movement of the left central

incisor that ﬁlls the bone defect vertically.

Figure 5.23 The tooth movement is completed (with a

buccal root torque) that ﬁlls the defect horizontally. The
root apex is buccally positioned and perforates the soft
tissue. It appears in front of the buccal crest on the
computed tomography (CT) axial image.

Figure 5.24 The CT scan slice shows the amount of newly

formed bone palatal to the root apex.
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Figure 5.25 Post-extraction alveolus is very small, which is ideal for the

implant placement.

Figure 5.26 Immediate temporary emergence proﬁle is checked out of the

mouth to determine the soft tissue shape.

Figure 5.27 Temporary crown is inserted on the same day as the implant

placement (ﬂapless) to maintain or improve the soft tissue contour.

Figure 5.28 Final crown placement.

Figure 5.29 The ﬁrst orthodontic phase consists of extrusive movement.
The tooth must be shortened in advance to avoid traumatic contacts.
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Figure 5.30 The second phase consists of the buccal root torque.

Table 5.1 Summary of the clinically relevant results from the Amato et al. article [12].

Figure 5.31 Contraindications to extrusive tooth

movement: (A) occlusal traumatic contacts have to be
avoided to achieve bone apposition, (B) periapical lesions
can become larger during the extrusion, (C) active
periodontal pockets must be treated before initiation of the
orthodontic treatment.

Contraindications
During the whole extrusive movement the tooth must avoid any
occlusal contact against the opposite tooth, both static and dynamic
(see Figure 5.31). This kind of traumatic contact, contrary to the
tooth movement, would prevent the new apposition of bone that
usually occurs during extrusive movements. To prevent any contact,

the extruding tooth will be shortened by 1 mm incisally and at the
cingulum at every appointment.
When a periapical endo lesion is present, the extrusion of the
affected tooth will enlarge it dramatically. However, on the coronal
side, there will be gingival and bone augmentation with esthetic
improvement even in the presence of a wider periodical lesion that
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Table 5.2 Main clinical advantages of the OISD technique.
Measurement

Mean

SD

Range

OE

6.2

1.4

3 to 10

BA

4

1.4

0.6 to 8

KGA

1.8

1.1

1.5 to 3.8

MGJM

2.1

1.3

0.4 to 5.0

GA

3.9

1.5

1.7 to 7.7

R

1.8

1.2

0.2 to 5.7

GTA

0.7

0.4

0.2 to 1.7

PDR

1.8

0.9

0 to 4

BA/OE%

68.9

17.3

10 to 97

GA/OE%

65.2

19.9

28 to 100

BA/GA%

115.3

50.0

22.2 to 285.7

SD = standard deviation; OE = orthodontic extrusion; BA = bone augmentation;
KGA = keratinized gingival augmentation; MGJM = mucogingival junction movement; GA = gingival augmentation; R = recession; GTA = gingival thickness augmentation on the facial side; PDR = pocket depth reduction; BA/OE% = bone
augmentation/amount of orthodontic movement ratio (efﬁcacy); GA/OE% = gingival augmentation/amount of orthodontic movement ratio (efﬁcacy); BA/GA
% = bone augmentation/gingival margin ratio.

may be completely ﬁlled spontaneously after the extraction. If
possible, endo treatment or retreatment or, if necessary, apicectomy
are the treatments of choice before starting orthodontics.
Periodontal lesions should not be active (no bleeding and no
suppuration). Plaque control is recommended. Mobility is not a
factor, except for patient discomfort. Control of inﬂammation is
accomplished immediately prior to beginning the orthodontic
treatment by means of surgical or non-surgical debridement.

Figure 5.32 Main mechanical advantages for the implant treatment of an

orthodontically developed site are: (A) greater amount of basal bone useful
for primary implant stability, (B) reduced implant–alveolar gap at the head
of the implant, (C) increased buccal ridge thickness to avoid complete
post-extractive resorption.

due to progressive shortening of the tooth and enhancement of pink
tissue, is the main discomfort.
Advantages
As described in the literature by other authors [11] there are many
good reasons to utilize the OISD technique. Table 5.2 and Figure
5.32 demonstrate the main clinical advantages of the OISD technique and Table 5.3 shows a complete OISD data analysed by the
authors of this chapter.

Conclusion
Limitations
OISD allows a favorable pre-implant edentulous site to be obtained
eventually, but the positive result is deﬁnitely technique-sensitive.
Plaque control has to be constantly perceived. Treatment protocol
must be followed carefully. It consists of multiple visits and frequent
monitoring, so the patient’s compliance is needed.The overall
treatment before implant placement can be long (6–9 months).
Some minor toothache can be present as in any adult orthodontic
treatment. The “along the treatment” esthetic compromising aspect,
Table 5.3 Complete data [12].

In selected cases and using the proper technique, forced extrusion
represents a valid alternative to surgical techniques. The obtained
results show stability along the years. (Fig 5.33–5.36) Although few
questions still remain opened (bone quality and its stability in time,
which is the orthodontic extrusion rate that assures the most
predictable results, and what is the best timing for implant placement after orthodontic treatment), OISD technique might be a
valuable treatment option to regenerate hard tissue for implant site
development in many patients.
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Figure 5.33 The left central incisor is not

restorable and must be extracted. The OISD
technique is performed to improve hard and
soft tissues in anticipation of post-extraction
remodeling.

Figure 5.34 Osseointegration is achieved and implant

platform switching helps in maintaining the bone level:
(A) day of insertion: a temporary abutment is used,
(B) 6 months later: the gingival contour is established
and a zirconia abutment is chosen.

Figure 5.35 Final restoration: a ceramozirconia crown is

cemented on the zirconia abutment of the implant and a
laminate restoration is cemented on the other central
incisor.
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Figure 5.36 The result is long-lasting. The

gingival and bone levels are the same at the
initial placement, 3 years later, and 7 years
post-treatment.
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