DOI: 10.1051/0dfen/2018053

J Dentofacial Anom Orthod 2018;21:204
© The authors

Periodontal approach of impacted and
retained maxillary anterior teeth

N. Henner', M. Pignoly*2, A. Antezack*3, V. Monnet-Corti*4

1

2

3

Former University Hospital Assistant Periodontology — Private Practice, 30000 Nimes
University Hospital Assistant Periodontology — Private Practice, 13012 Marseille
Oral Medicine Resident, 13005 Marseille

- University Professor. Hospital practitioner. President of the French Society of Periodontology and

Oral Implantology

Public Assistant for Marseille Hospitals (Timone-AP-HM Hospital, Odontology Department,
264 rue Saint-Pierre, 13385 Marseille)

Faculty of Odontology, Aix-Marseille University (27 boulevard Jean-Moulin, 13385 Marseille)

ABSTRACT

Treatment of the impacted and retained teeth is a multidisciplinary approach involving close coopera-
tion between periodontist and orthodontist.

Clinical and radiographic examination leading subsequently to diagnosis, remain the most important
prerequisites permitting appropriate treatment.

Several surgical techniques are available to uncover impacted/retained tooth according to their position
within the osseous and dental environment.

Moreover, to access to the tooth and to bond an orthodontic anchorage, the surgical techniques used
during the surgical exposure must preserve the periodontium integrity. These surgical techniques are
based on tissue manipulations derived from periodontal plastic surgery, permitting to establish and main-
tain long-term periodontal health.
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INTRODUCTION

Atoothis considered as impacted when it
has not erupted after the physiological date
and its follicular sac does not connect with
the oral cavity. Impacted teeth can be locat-
ed in a bone crypt, more or less at the level
of the maxilla or mandible. Clinically, teeth
are deemed as impacted in the absence of

eruption 18 months after the usual date of
eruption, when the root apices are edified
and closed.

An impacted tooth must be differentiat-
ed from an enclosed tooth. The latter has
not erupted but is connected with the oral
cavity.
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Impacted teeth can be left in place
when there is still a chance they will
erupt (immature tooth with unedified
apices). Anatomical, physiological, or
pathological obstacles prevent their
eruption. If a retained tooth matures, it
becomes an impacted teeth.

A tooth is considered dystopic or ec-
topic when it is in the wrong position,
outside its eruption path.

The periodontal approach for im-
pacted and retained teeth, also called
surgical release, and involves the
management of bone, connective, and
epithelial tissues. It uses certain perio-
dontal plastic surgery techniques that
can be adapted to reach the impacted
teeth and, at the same time, to adjust
the marginal periodontium.

IMPACTED AND RETAINED TEETH

Impaction can be unilateral or bilateral.
In the order of frequency, the most
commonly impacted teeth are the third
molars, then the maxillary canines, the
maxillary central incisors, the second
mandibular premolars, the mandibular
canines, and the first molars'-18:23:40

Impactions more frequently affect
the female population (two-third of all
impactions) than men, especially for
the maxillary canines®30:34.

According to some authors, palatal im-
paction of the maxillary canine is more
frequent than vestibular inclusion (85%)
and 8% of these cases are bilateral.’.
However, a more recent study using
data obtained by cone-beam comput-
erized tomography shows that 45.2%

The objectives of surgical release are
as follows:

— direct access to the clinical crown;
— osseomucosal release sufficient
for bonding of orthodontic lock;

— tissue movement to recreate nor
mal periodontal anatomy normal
and/or compatible with preserva-
tion of periodontal health;

— emergence of the tooth in a dys-
topic site'®.

Knowledge of the validity and pres-
ence of keratinized tissue around teeth
during eruption, growth, puberty, and
orthodontic treatment leads to many
periodontal plastic surgery interven-
tions being proposed in children and
adolescents.

of the impacted maxillary canines are
vestibular, 40.5% are palatal, and 14.3%
are transalveolar®®.

The prevalence of impacted canines
is 1%—2% of the population'3. Finally,
90% of the impactions are covered

mainly with soft tissues?*.

Etiology

Numerousetiologicalfactors, whether
general, regional, or local, may explain
the impaction of certain teeth from the
anterior sector of the maxilla. They are
related to two etiological theories: ge-
netic theory and guiding theory.

The etiology of inclusions is multifac-
torial.#
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Primary causes

e Genetic®*

There seems to be family predispo-
sitions to impaction. In fact, families
were found in which the prevalence
of an impacted maxillary canine was
4.9%, which is 2.5 times greater than
in the general population.

Major syndromes such as Gardner'’s
syndrome, cleidocranial dysostosis,
Down syndrome, Crouzon's syndrome,
labioalveolopalatal clefts, and Yunis—
Varon syndrome are usually associated
with multiple inclusions.

e Endocrine deficiency

Certain disorders such as hypothy-
roidism and vitamin A, C, D deficien-
cies cause growth disruption and may
be the cause of dental retention and
impaction?®.
e |[rradiation
e |abiopalatal cleft®

Dental root development abnormality
and isolated dysmorphia can affect the
coronal or root part of the tooth, thus
compromising its eruption. It can be
congenital as a result of a temporary
tooth trauma.

e Supernumerary teeth and odonto-
ma (Fig. 1)

PERIODONTAL APPROACH OF IMPACTED AND RETAINED MAXILLARY ANTERIOR TEETH

A supernumerary teeth are formed
from an aberrant bud arising from a
proliferation of the tooth or a bud split-
ting into two halves that evolve sepa-
rately. The supernumerary tooth can be
distinguished from normal (eumorphic)
or abnormal (dysmorphic: conical, rice-
shaped) forms. Only 25% of them erupt
in the oral cavity. In 80% cases, super
numerary teeth have a median position
between the maxillary central incisors:
they are then called “mesiodens.”

Odontoma is a benign odontogenic tu-
mor composed of tissues involved in od-
ontogenesis. A compound odontoma is
an amalgamation of small odontoid struc-
tures conforming to normal odontogen-
esis. Complex odontoma associates
anarchically aggregated dental tissues.
Its clinical manifestation is very discreet
because it is painless to the touch and
there is no cortical deformation. It is
often only discovered by chance. Its loca-
tion is maxillary in 60% cases, and more
frequently in the anterior region®’.

Whether for odontomas or supernu-
merary teeth, the absence of symp-
toms makes it impossible to suspect
their presence. They are diagnosed
through systematic and radiological
screening. Rapid management often
helps to remove these obstacles that
immobilize permanent teeth or diverts
them from their eruption path.

Figure 1
Presence of an odontoma leading to a delayed eruption of 11 and a delayed rhizalysis of 51.
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e Dentomaxillary disharmony (rather
for vestibular inclusions)

A lack of space available on the arch
can result from a primary etiology, either
skeletal (brachygnathia) or dental (mac-
rodontia). Because of the lack of avail-
able space, associated with or without
dental congestion, the tooth remains im-
pacted in a more or less distant position
from the occlusion plane, inducing risks
of root resorptions for adjacent teeth.

e Delay or absence of root formation
of the tooth

e Differential growth between pre-
maxillary and maxillary (for the
maxillary canine)

e Maxillary brachygnathia

e Transverse deficiency of the anteri-
or maxillary region®

Secondary causes

e |oss of guidance via agenesis of
the lateral incisor'#3638,

Proximal tooth agenesis sometimes
induces a dental impaction via the
loss of the role of eruption guide; this
is called the “guidance theory,” as op-
position to the “genetic theory.”38 In-
deed, during the eruption of maxillary
canines, the contact is established,
through the dental follicle, between
the mesial side of the canines and the
distal surface of the root of the lateral
incisors. The intimate relationship be-
tween the canines and the root of the
incisors suggests that the latter repre-
sents a guide that allows the canines
to straighten up as they approach the
occlusal plane and for the incisors to
establish good proximal contacts.

It may be possible to establish a link
between the frequency of impaction
of maxillary canines—the second most
frequently impacted tooth—and the
agenesis frequency of the maxillary
lateral incisors—the second most fre-
guent cause of agenesis.

In case of agenesis of the lateral
incisors, the impaction of the ipsilat-
eral canine is usually palatal. Indeed,
a palatal trajectory of the eruption of
the maxillary canines coincides more
with an excessive amount of develop-
mental space or a lack of guidance of
the lateral root rather than a lack of
space®’.

e Trauma (maxillary deciduous inci-
sors cause 15% cases of central
maxillary incisor impactions)

e Decrease in the perimeter of the
arch

Premature extraction of deciduous
teeth causes the adjacent teeth to mi-
grate and may block the path of the un-
derlying germ, preventing its eruption
and placement on the arch.

Root malformation

Pathology of the pericoronal sac
Ectopic position of the germ
Fibrous thickening'’

The thickness of the scar tissue
formed following the avulsion of decid-
uous teeth or gingival surgery may con-
stitute a fibrous obstacle hindering the
emergence of the permanent teeth.

This very thick fioromucosa is found in
patients with a labioalveolopalatal cleft
that has been operated on several oc-
casions. This very dense scar tissue can
be an obstacle to the physiological erup-
tion of some teeth adjacent to the cleft.
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e The mesiodistal dimension of the
nasal fossae and the architecture of
the nasal fossae determines the lo-
cation of the maxillary canine germs
and conditions their eruption path
in the transverse direction®. The
intercanine distance is therefore a
function of the width of the nasal
fossae. In the presence of large na-
sal fossae, the intercanine distance
is large and the convergence of the
incisor roots is not very marked.
Conversely, if the nasal fossae are
narrow, the intercanine distance
is then decreased and the conver
gence of the incisor roots is more
marked (“ugly duckling” stage).

A relationship has therefore been es-
tablished between the narrowness of
the nasal fossae and a vestibular dys-
topia of the maxillary canine disturbing
its eruption and may lead to impaction.

The width of the nasal fossae is relat-
ed to the type of breathing. Therefore,
children who are mouth breathers will
have a lack of premaxillary and maxil-
lary expansion that will cause dental
congestion that may lead to canine
impaction33.

Diagnosis

The patient never attends the den-
tal office for consultation with an im-
pacted tooth but complains about the
consequences of the impaction. These
include the impact on the aesthetics
of their smile (45.5%), functional prob-
lems (39.4%), a combination of the
two (14.8%), or various complications
(infectious, mechanical, etc.) related to
the impaction in 0.3%?’.

The clinical diagnosis is made through a
medical questionnaire, a clinical intraoral

PERIODONTAL APPROACH OF IMPACTED AND RETAINED MAXILLARY ANTERIOR TEETH

examination, including a visual inspec-
tion and palpation (palatal or vestibular
palatal cleft), and additional radiographic
examinations.

Clinical examination

Practitioners should pay particular at-
tention to the periodontal context they
should be dealing with. Examining
the quality of the periodontium allows
them to anticipate the risks and the
final result of a possible surgical—
orthodontic treatment. Therefore, they
verify at the level of the edentulous
ridge the possibilities of lifting a flap, by
evaluating the height of the keratinized
tissue band.

The depth of the vestibule is meas-
ured to because it favors a good height
of attached gingiva. The presence of a
labial frenulum must also be taken into
account. Indeed, if it is large, thick, or
is attached near the alveolar ridge, it
may hinder the healing that follows the
extraction by creating too strong tis-
sue tension. A frenectomy can then be
considered, together with the release.

Finally, the location of the emergence
point®’ plays a key role in the periodon-
tal prognosis of the impacted tooth
pulled on the arch, and directs the or
thodontist to optimize the periodontal
environment. In fact, the position of
the emergence point will depend on
supporting tissue thickness, bone mor
phology and thickness, and gingival
contours. It is defined by its situation
related to the mucogingival line. In the
case of a high and vestibular impac-
tion, the pulled tooth can emerge in
the alveolar mucosa and be deprived of
attached gingiva. Preorthodontic per
iodontal plastic surgery optimizes the
periodontal environment. It can also be
used a posterioriin case of discomfort,
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need for repair, and to return to good
periodontal health.

Special attention must be given to
the delicate and fragile periodontium
known as “at risk.”

Preoperative radiographic
examination

The first step in periodontal surgery
is to identify the location of the tooth.

Although some 2D X-ray images, or
their combination, allows us to find its
location in the anteroposterior direction,
it is more and more common to perform
imaging in sections, with cone-beam
computerized tomography (Fig 2).

This 3D imaging technique can only
be indicated provided that it provides

essential information that is not ob-
tained by conventional techniques.

The 3D image provides 1:1 scale
reconstructions, without distortion or
overlay, and provides reliable informa-
tion about:

e The location and orientation of the
retained germs, in three dimen-
sions, or in the form of volume re-
construction™.

e The location of the obstacles to
eruption and their relationship with
the impacted tooth.

e The external and internal anatomy
of the impacted tooth.

e The vestibular and palatal bone
thicknesses.

Figure 2
3D imaging (cone beam) that allows us to see a high and vestibular position of 23 and
choose the appropriate approach.
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Possible resorptions of the teeth ad-
jacent to the impacted tooth. 3D tech-
niques can accurately diagnose root
resorptions of teeth adjacent to the im-
pacted tooth. Therefore, in the case of
a maxillary canine impaction, one can
note up to 27.2% root resorption in the
lateral incisors and 23.4% in the cen-
tral incisors®9.

e The root resorptions of the impact-
ed tooth itself, which may lead to
the indication of avulsion rather
than surgical release.

e The situation of the maxillary cen-
tral incisor with respect to the naso-
palatine canal and the nasal fossae,
and of the mandibular canine rela-
tive to the inferior alveolar nerve.

e The presence or absence of radiolu-
cent line spacing continues between
the root of the impacted tooth and
the bone, indicating ankylosis'™.

SURGICAL TECHNIQUES®

Maxillary canines will serve as a
model for the description of each sur
gical approach. These techniques can
be applied to other teeth, with some
variations related to the anatomical sit-
uation of each.

First, sufficient space should be cre-
ated or maintained on the arch before
undergoing any orthodontic treatment.
The receiving site must be arranged
with an excess of space of 2 mm be-
cause the tooth often rotates in space,
which increases the space required
for its movements?6. The layout of the
space also makes it possible to vali-
date the feasibility of the treatment

PERIODONTAL APPROACH OF IMPACTED AND RETAINED MAXILLARY ANTERIOR TEETH

By obtaining precise anatomical data,
this examination makes it possible to
choose the best approach for a minor
surgical procedure, and therefore pre-
serve the periodontal tissues.

The surgical practitioner has, through
this examination, a precise idea of the
orientation of the impacted tooth and
may consider the positioning of the
attached fastener according to this ori-
entation and the traction forces to be
applied.

3D imaging is more than ever indi-
cated to precisely locate the impacted
tooth and the intimate relationships
that it may have with adjacent struc-
tures despite it having more radiation
risk than conventional X-rays, and its
cost is not negligible. By simulating the
surgical procedure while anticipating
the movement of the impacted tooth,
it allows for a minimally invasive sur

gery.

and to avoid resorption phenomena by
the early movements of an impacted
tooth, whose eruptive corridor has not
been fully established.

Extraction of the deciduous teeth or
premolars should be considered (es-
pecially in adults) only when the tooth
has begun to move and there is no ev-
idence of ankylosis.

The preservation of the decidu-
ous tooth is motivated by aesthetic
demands on the part of the patient
(adolescent and adult) and for biome-
chanical reasons (maintenance of the
mesiodistal space and the vestibulo-
palatal width of the alveolar ridge).

J Dentofacial Anom Orthod 2018:21:204
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However, it may be necessary to ex
tract the tooth, to leave enough space
to allow it to realize its natural eruption
and its orthodontic positioning, and to
have a zone of keratinized tissue trans-
posable by a apically positioned flap or
laterally and apically positioned flap.

The different techniques for surgical
release of an impacted tooth are:

e vestibular:

— gingivectomy;

— therepositioned vestibular flap;

— the apically positioned flap;

— the flap positioned laterally and
apically;

e palatine:

— the palatal flap repositioned,
fenestrated or not

The indication of each vestibular tech-
nique is based on four criteria®® :

Criterion 1: The vertical position of
the impacted tooth relative to the
mucogingival line. If the tooth is posi-
tioned very apical to this line, the repo-
sitioned flap is indicated. Indeed, the
gingivectomy would induce a signifi-
cant vestibular recession and the api-
cally displaced flap would cause risks
of reintrusion or recurrence after ortho-
dontic treatment, as well as aesthetic
sequelae related to the formation of
aesthetically damaging scarring.

Criterion 2: The vestibular or transal-
veolar position of the crown of the
impacted tooth. While a crown with
a vestibular position may indicate the
four surgical technigues, a crown with
a transalveolar position should indicate
the repositioned flap.

Criterion 3: The amount of keratinized
tissue around the impacted tooth. If it
is weak, the flap should be moved api-
cally to retain the keratinized tissue at
the neck of the impacted tooth, unlike
what is done Iin gingivectomy.

Criterion 4: The mesiodistal position
of the crown of the impacted tooth.
It is the displaced lateral flap which is
indicated in this case. Indeed, the gingi-
vectomy would jeopardize the marginal
periodontium of the adjacent teeth.

Gingivectomy

Gingivectomy is indicated if high
vestibular keratinized tissue height is
observed opposite the tooth to be re-
leased and a crown of the impacted
tooth is found to be in in the coronal po-
sition relative to the mucogingival line.?°

A simple excision of the vestibular
gingiva can reveal half or one-third of
the crown, provided that >3 mm of
marginal gingiva is left in place at the
neck of the tooth.

Performing a single buttonhole tech-
nique in the alveolar mucosa®' is a
poorly indicated technique on the peri-
odontal plane.

Repositioned vestibular flap
(Fig. 3)

It is indicated for certain teeth impact-
ed in particular positions'6:21:3246 - \when
the tooth is in a high, very apical position,
with respect to the mucogingival line or
very high compared to this line (close
to the nasal spine). It is also indicated
when the impacted tooth is positioned
in the middle of the alveolus. It will be
technically impossible in these cases to

position the tissues apically.
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Figure 3
Vestibular flap repositioned because of the high position of 23 (see Figure 1).
(a) and (b) mesiodistal space built on the arch before extraction of 63 and surgical release
from 23 after 1 month. (c) and (d) Scarring of the flap at 2 months postoperatively.

Apically positioned flap (Fig. 4)

The apically positioned flap release
is the first choice in many situations. It
aims to create or maintain keratinized
tissue around the tooth to be released,
by apical displacement of the existing
keratinized tissue through:

— the creation of a mucosal flap (or
half-thickness flap or partial thick-
ness flap);

— the preservation of the existing
keratinized tissue by moving it to a
more apical position and immobiliz-
ing it with a suture to the periosteum
left in place;

— access to the tooth through a total
thickness flap.

When bone still covers the crown, it
is necessary to use a bone chisel, or a

round bur mounted on a contra-angle
handpiece working under physiological
saline irrigation. Sometimes the tip of
the stripper is sufficient to remove the
bone shell and access the pericoronal
sac. It is carefully trimmed to expose
the crown, avoiding the total elimina-

tion of the tissue?®.

Apically and laterally positioned
flap (Fig. 5)

The indications for an apically and lat-
erally positioned flap are the same as
for an apically positioned flap except
that the position of the tooth is later-
al to the available keratinized tissue on
the edentulous ridge or around an adja-
cent tooth. The route of the incisions of
this flap therefore aims to clear the cor
onal part of the impacted tooth and by
detaching/dissecting to transpose the
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Figure 4
Release with a apically positioned flap. (a) Analysis of the environment of the impacted
tooth: the thin periodontium, the small amount of keratinized tissue and the vertical
position of the impacted tooth relative to the mucogingival line indicate the achievement
of an apically positioned flap. (b) Part of the keratinized tissue of the edentulous ridge is
positioned apically.

Figure 5
Release by apically and laterally positioned flap.

Preoperative situation: development of the mesiodistal space on the arch. (b) Exposing
the crown and bonding the orthodontic attachment. (c) Monofilament sutures (6.0): part of
the keratinized tissue of the edentulous ridge is positioned laterally and apically. The area
of periosteal bone left bare is protected by Surgicel®.

keratinized tissue apically to the crown
of the impacted tooth.

The area of exposed periosteal bone
can be protected using a surgical
dressing, it heals by second intention.

Repositioned palatal flap (Fig. 6)

This is the recommended technique

. . a b
in the presence of palatal impac-
tion1-39, Figure 6
Direct access to the tooth by cutting Release by repositioned palatal flap.

(a) 23 is impacted in the palatal position, the
deciduous canine is preserved. (b) The bone
is removed using a bone chisel and part of the
sac is excised.

a mucosal window directly is not rec-
ommended because the situation and
dimensions of this window are very
difficult to determine with precision,
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bone release is delicate and the bleed-
ing is difficult to control for bonding.
The palatine impacted canine can be
located in three different positions rela-
tive to the alveolus.
It may be:

— in a horizontal and apical position
with respect to the central and later-
al incisors;

— near the edentulous and mesial ridge
to the lateral incisor;

— in a vertical position at the edentu-
lous ridge.

No discharge incision is made. The
detachment is full thickness. The tooth
is visible because of the cortical curva-
ture most of the time.

Crown release via osteotomy is more
frequently associated with palatal os-
teotomy than vestibular osteotomy.
During this bone release, care must
be taken to respect the integrity of the
roots of the adjacent teeth.

The flap is replaced, and a window is
fitted through the flap.

The mucosal window should be larg-
er than necessary because the con-
nective budding of its edges tends to
close the wound quickly and a 3-mm
band of marginal gingiva must be en-
sured at the palatal neck of the teeth
near the window. The arrangement of
a mucosal window has many advan-
tages. Indeed, even if the bonding is
immediate, the attachment is not al-
ways ideally positioned but rather in a
quasi-random situation that depends
on the “presentation” of the clinical
crown. It is common for the orthodon-
tist to need to move the position of the
fastener, or even to attach a second
fastener to apply the forces best suit-
ed to the required movements. It also

allows the practitioner to postpone the
bonding of the clip, after removal of
the surgical dressing, the area being
dry and easily accessible®. In this win-
dow, the eruption appears to be accel-
erated and there is no evidence of loss
of attachment, ankylosis, or resorption
is ever observed®.

Important: the decision of whether
the flap should be fenestrated depends
on the position of the canine:

- ashallow tooth is released by a repo-
sitioned flap with window and intra-
operative or delayed attachment of
the fastener (made by the orthodon-
tist);

- a deep tooth is released using a
repositioned flap without a window
and intraoperative bonding of the at-
tachment.

Caution: the use of the electric scal-
pel is contraindicated.

The flap is sutured in its original po-
sition using sutures suspended in the
palatal papillae.

The traction wire connected to the
attachment exits the incision line (in
the case of a nonwindowed flap) or the
window (in the case of a windowed
flap) and is passively attached to the
orthodontic device while waiting to be
activated by the orthodontist.

Attachment bonding

The fasteners indicated in this treat-
ment are mainly orthodontic buttons
and locks.

The surface of the released crown
must be polished. This action elimi-
nates organic debris adhering to the
tooth, which generally impedes the

PERIODONTAL APPROACH OF IMPACTED AND RETAINED MAXILLARY ANTERIOR TEETH
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bonding of the attachment. For optimal
bonding, the release must also allow
access to a coronal surface of =6 mm?
and preferably 9 mm? where possible??.
Obtaining a hemostasis allows bonding
in good conditions remains the main
challenge of the intervention. Although
simple compression may be sufficient,
stopping bleeding is sometimes more

RESULTS

The successful procedure on impact-
ed teeth is based on good access to
the clinical crown by respecting the ce-
mentoenamel junction, the presence
of healthy and good-quality support tis-
sues and, finally, on a good positioning
on the arch.

Important: the results are predict-
able if certain fundamental principles
are respected:

a precise dissection without perfora-

tion;

- sufficient and limited bone and con-
nective tissue release;

— in vestibular cases, an immobiliza-
tion of the flap attached to the per
iosteum, itself adhered to the bone
and tooth neck;

- in palatine cases, a wider release

to avoid reoperation and per

formed with immense precision
to not damage the surrounding
structures.

Clearing of the clinical crown

All the techniques described above
allow good access to the clinical crown

difficult to achieve, especially in the case
of deep impactions.

If bleeding is from the flap, suction
is ineffective, and it will be useful to
use collagen powder*" or a Surgicel®
compress. If bleeding comes from the
pericoronal sac, compression will be
sufficient.

and the possible bonding of an ortho-
dontic attachment at least during the
procedure.

Quality of the periodontium
around the tooth (Fig. 7)

Some studies have investigated the
effects of maxillary canine alignment
on periodontal status and showed the
presence of gingival recessions for
vestibular inclusions.*® and a loss of at-
tachment for palatal inclusions®2°.

Clinical experience shows that the
marginal periodontal tissue recreated
by plastic surgery techniques resists
probing and is stable over time.

According to Korbendau and Guyo-
mard?8, the attached gingiva follows
the tooth in its movements. It is locat-
ed at the same level as the neighboring
teeth, has no change in height, and re-
tains comparable thickness and quality.

Caminiti et al.® out of 82 canines,
there was never any infection, eruption
failure, ankylosis, resorption, or perio-
dontal injury. Only two teeth (9% cases)
in the vestibular area showed <3 mm
of attached gingiva.

12
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Setting up the tooth on the arch

Figure 7
Quality and stability of the periodontium around the cleared tooth.
(a) Performance of a apically positioned flap. (b) and (c) Vestibular view and lateral view
after 3 years.

In some cases, the tooth is immobile.
This may be because of insufficient
bone release, inadequate orthodontic

traction, or ankylosis.
Fleury et al.'®found 28% of ankylose

d

teeth out of 224 maxillary impacted ca-
nines. However, 77% of these teeth

were treated after the age of 21 years.

Caminiti et al.? studied 82 maxillary
canines cleared by vestibular or palatal

flaps in 54 patients. Between 18 an

d

30 months after surgery, all the teeth

were positioned on the arch.

The goal of the orthodontist is to
achieve eruption without distortion of

the occlusal plane or marginal tissu
recession.

Treatment complications

Benign complications are represen

e

t-

ed by failures of intraoperative bonding,
detachment after dressing removal,

and during orthodontic traction.
Reoperation, gingival recessions, an

d

bone loss are considered more severe

complications*2.

The problem of gingival recession is
more relevant to the canines impacted
in the vestibular position and the cen-
tral incisors. Indeed, the surgical-
orthodontic treatment of canines
impacted in the palatal position rarely
leads to these types of complications.

To avoid this kind of aesthetic incon-
venience to the patient, the orthodon-
tic traction forces must be gentle and
progressive. A dental eruption is usu-
ally done with forces between 20 and
30 g. However, an impacted tooth re-
quires, for its placement on the arch,
associated movements of rotation,
egression, version, translation, and
torque. The magnitude of the forces
must not exceed 150 g.

Other such severe complications can
also be observed such as coronal re-
sorption or internal resorption®'?, root
resorptions of adjacent teeth (especial-
ly the central and lateral incisors), '3 38
and ankylosis (in only 2% cases)°.

When a surgical-orthodontic treat-
ment is applied, the impacted tooth
must be moved away from adjacent
teeth to avoid resorptions of their roots.
The distal movements of the canine

PERIODONTAL APPROACH OF IMPACTED AND RETAINED MAXILLARY ANTERIOR TEETH
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impacted in the palatal position are
therefore essential for the prevention
of such phenomena involving the prog-
nosis of adjacent teeth on the arch?2.

It may also happen that, despite rig-
orous surgical-orthodontic treatment,
no movement of the impacted tooth is
observed after activation of orthodon-
tic traction.

This immobility can be explained in
different ways:

- insufficient osteotomy;

- orthodontic force directions not ap-
propriate because of the angulation of
the impacted tooth;

- detachment of the orthodontic attach-
ment preventing effective traction of
the impacted tooth20;

CONCLUSION

To optimize the medium-term and
long-term results of the different per
iodontal approaches of the maxillary
anterior teeth, both impacted and re-
tained, the practitioner must respect
certain principles. :

- prevention: an early diagnosis
can immediately be managed,
particularly by interceptive therapies
(preventive guidance, conductive al-
veolectomy, directional osteotomy)
and therefore increase the chances
of a successful treatment;

- the establishment of a difficulty index:
It helps the practitioner to choose the
right treatment to apply, according
to specific indications and their own
skills;

- the establishment of a comprehen-
sive therapeutic protocol in which the

ankylosis of the impacted tooth.
Although it can be diagnosed dur
ing preoperative examinations, it can
sometimes be induced by the release
surgery, which jeopardizes the future
success of the orthodontic traction
treatment of the tooth.

Although some authors propose
a slight dislocation of the impacted
tooth during its release to support or
refute a hypothetical ankylosis, others
recommend avoiding this technique
which could itself be the cause of the
ankylosis®!.

practitioner and the orthodontist work
in a multidisciplinary context.

If the impacted or retained tooth is
not surgically cleared, there may be:

root resorption of the adjacent tooth
(12% cases');

cystic formation or infection;
periodontal injury;

recurring pain®*.

The possibility of complications (gin-
gival recession, bone loss, root resorp-
tion, etc.) argues in favor of rigorous
and close periodontal monitoring of
cases of deimpaction.

Conflict of interest: The authors declare no
conflicts of interest.
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