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Introduction: There is an increasing number of adult patients with sequelae of periodontal diseases seeking orthodontic 
treatment to improve their occlusion and quality of life. However, it is important to highlight that the patient who has 
vertical bone loss has unique needs, arising from the frequent related pathological migrations. Therefore, it requires an indi-
vidualized orthodontic treatment in terms of anchorage, biomechanics, and multidisciplinary planning, which raises doubts 
in the hierarchy of priorities and organization of the treatment plan. Objectives: It was proposed a stratified hierarchy of 
the needs of orthodontic-periodontal treatment in six levels, which were illustrated with examples of clinical cases in which 
biomechanical planning and a multidisciplinary approach made it possible to obtain a balanced occlusion, aesthetic improve-
ment and stabilization of the results. Conclusion: Orthodontic treatment of periodontal patients with a multidisciplinary 
approach is increasingly frequent and should be planned individually, considering bone losses suffered by each patient. 
Respecting some limitations, it is possible to improve the level of bone insertion, smile aesthetics and masticatory function, 
to facilitate oral hygiene through the orthodontic treatment of adult patients with little bone support. It is also important to 
highlight that there are unique aspects in the orthodontic retention in these cases.
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Introdução: É crescente o número de pacientes adultos portadores de sequelas de doenças periodontais que buscam tra-
tamento ortodôntico para melhorar sua oclusão e qualidade de vida. Contudo, é importante destacar que o paciente que 
apresenta perda óssea vertical possui necessidades únicas, advindas das frequentes migrações patológicas relacionadas. Logo, 
requer um tratamento ortodôntico individualizado quanto a quesitos de ancoragem, biomecânica e planejamento multidis-
ciplinar, o que gera dúvidas na hierarquização de prioridades e organização do plano de tratamento. Objetivos: Foi proposta 
uma hierarquização estratificada das necessidades do tratamento ortodôntico-periodontal em seis níveis, os quais foram ilus-
trados com exemplos de casos clínicos nos quais o planejamento biomecânico e a abordagem multidisciplinar possibilitaram 
a obtenção de uma oclusão equilibrada, melhora estética e estabilização dos resultados obtidos. Conclusão: O tratamento 
ortodôntico de pacientes periodontais com abordagem multidisciplinar é cada vez mais frequente e deve ser planejado de 
forma individualizada, considerando as perdas de inserção sofridas por cada paciente. Respeitando-se algumas limitações, 
é possível melhorar o nível de inserção óssea, a estética do sorriso e a função mastigatória, além de facilitar a higiene bucal, 
por meio do tratamento ortodôntico de pacientes adultos com pouco suporte ósseo. Também é importante destacar que há 
aspectos únicos na contenção ortodôntica desses casos.

Palavras-chave: Periodontite. Adultos. Ortodontia. Ancoragem.
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INTRODUCTION
With an increasing number of adult patients 

seeking orthodontic treatment, it is now common 
to treat patients who need correction of function-
al and esthetic sequelae of periodontal disease.1 
In  fact, periodontal treatment as a single therapy is 
not always able to correct and control the damage 
produced by periodontal disease and a consequent 
pathological occlusion, depending on the degree of 
tissue impairment. In these cases, orthodontic tooth 
movement is an important step when planning the 
global treatment of the patient,2 since one of the 
most important factors for periodontal balance is 
the physiological stimulation received by the tissues 
during function.3,4

Thus, recovery of the integrity and continuity of 
the dental arch, as well as balanced tooth position-
ing, is an essential step for the successful treatment 
of a patient with periodontitis and pathological mi-
gration of teeth.4 The first step in treating these pa-
tients is always the elimination of active periodontal 
disease.1,3-15 However, even after complete removal of 
the disease, the patient with pathological migration 
should not be considered completely treated.

Patients with periodontitis often have several se-
quelae, such as: 1) inadequate angulation; 2) excessive 
buccal projection; 3) extrusion of one or more incisors; 
and 4) development of single or multiple diastemas in 
anterior teeth, with progressive spacing of incisors, of-
ten fan-shaped.1,3,4,14 This spacing is the most evident 
sign of pathological change in tooth positioning, oc-
curs in a progressive manner and the most affected 
teeth are the maxillary incisors.3,4 Concomitantly, 
periodontal patients have traumatic occlusion, which 
can contribute to the development of destructive peri-
odontal disease, since secondary occlusal trauma may 
further deteriorate the supporting tissues.4,5

This occurs because it is extremely important 
that masticatory forces are transmitted in the axial 
direction of teeth, allowing the application of intense 
forces with less tension on the periodontal ligament.

When there are pathological changes in tooth 
positioning,1,3,4,13 masticatory forces start to occur in 
inclined planes, which causes dental hypermobility 
and thickening of the periodontal ligament. This is a 
secondary occlusal trauma caused by the reduced ca-
pacity of the periodontium to withstand normal oc-

clusal loads,5,16 which contributes to the progression 
of pathological migration of teeth, even in the ab-
sence of active periodontal disease.2,4,5 This type of 
trauma does not cause periodontal pocket or gingi-
vitis, nor does it increase the gingival fluid.16 How-
ever, it is essential to eliminate it to extinguish the 
inflammatory process and allow spontaneous regen-
eration of the periodontal ligament.17 In summary, 
secondary occlusal trauma is an aggravating factor 
for periodontal problems and should be eliminated 
by orthodontic correction.11

In cases of pathological migration and extrusion, 
the intrusion movement is recommended to realign 
the teeth, improve the clinical crown length and mar-
ginal bone levels.8,14,18 A study that analyzed histologi-
cal sections of animal tissues suggests that orthodon-
tic intrusion may allow the formation of new healthy 
periodontal insertion tissue.8 In fact, there is evidence 
that the combination of orthodontic intrusion with 
periodontal therapy has a noticeable effect on incisors 
that suffered pathological migration caused by peri-
odontitis.1,10,13,18 This combination can achieve several 
benefits: stabilization or recovery of alveolar bone 
height; correction of dental positions; stabilization of 
new positions by splints; and significant improvement 
in facial profiles.1,14,18

TREATMENT PLANNING – THE PYRAMID OF 
ORTHODONTIC-PERIODONTAL PLANNING

In these interdisciplinary cases, orthodontic ther-
apy should be focused on eliminating or reducing the 
severity of periodontitis sequelae. However, planning 
of orthodontic-periodontal treatment usually raises 
doubts among orthodontists, since it involves a con-
flict of priorities between the specialties involved. 
To create a way to stratify and prioritize the planning 
and treatment needs of a patient with vertical bone 
loss, the “Pyramid of Esthetics Needs of Smile”19 was 
used as reference, which stratifies the esthetic needs 
in the search for an ideal smile into four levels.

Similarly, a Pyramid of Orthodontic-Periodontal 
Planning was designed (Fig. 1), stratified into six 
stages of the sequence of individualized planning of 
the patient with periodontitis. The ascending order 
of levels in the pyramid does not determine its im-
portance;19 it is based on the sequence used by most 
orthodontic-periodontal studies.2-4,6-9,10-12,14,18,20-23
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THE SIX STAGES IN THE SEQUENCE OF ORTH-
ODONTIC-PERIODONTAL PLANNING

1) The base of the pyramid – Level 1: obtain-
ing periodontal health. The accumulation of dental 
biofilm is the most important factor in the initiation, 
progression and recurrence of periodontal disease.5 
Longitudinal studies by Re et al.6 (12 years) and Boyd 
et al.7 demonstrated that orthodontic therapy is indi-
cated for the treatment of occlusal sequelae in patients 
with controlled severe periodontitis. After controlling 
the periodontal disease, teeth with insertion loss may 
be submitted to movement. Orthodontic treatment 
can even improve bone support and the prognosis of 
stabilizing periodontal results in the long term.1,2,4,6 
However, the periodontium only responds favorably 
to orthodontic movement if it is healthy. Therefore, 
the first step in treating a patient with bone loss is to 
check whether periodontitis has been properly con-
trolled by a periodontist.3-15,20 Orthodontic movement 
can only be initiated after obtaining control of inflam-
mation and dental biofilm, with excellent cooperation 
from the patient regarding oral hygiene techniques. 
This stage can last from 3 to 9 months, depending on 
the severity of the problem.6,7,11

Intensive periodontal treatment involves instruc-
tions for oral hygiene, removal of biofilm retentive 
factors, and scaling and root planing, which may in-
clude flap surgery and/or antibiotic prescription.13,18 
Before the onset of orthodontic treatment, peri-
odontal disease must be controlled. In principle, in 
the initial treatment stage, only teeth with very se-
vere conditions that preclude the control of inflam-
mation10,12,13,20 should be extracted. If a tooth has a 
prognosis of extraction due to marked insertion loss, 
yet it presents inflammation under control, it can be 
maintained during orthodontic treatment, since it 
facilitates anchorage and provides greater comfort to 
the patient.10,11,20

In addition to the periodontal disease control, it 
is also essential to maintain the results obtained by 
periodic control by the periodontist, at intervals of 
1 to 4 months. This time interval depends on the 
quality of biofilm control obtained by the patient. 
These periodontal maintenance consultations are 
essential for the periodontist to evaluate and control 
sites that may have recurrence of the inflammatory 
process, to maintain periodontal health7-9,11,21 and 
also to reinforce the hygiene instructions.

Figure 1 - Pyramid of Orthodontic-Periodontal 
Planning.
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The appliances used in the orthodontic treatment 
of these patients should not favor the accumulation 
of dental biofilm. The use of metal ligatures or self-
ligating brackets and careful removal of excess resin 
around the brackets are recommended.22

In the initial planning, in this first stage, all bio-
mechanical and anchorage needs inherent to the case 
are not always identified. It is common to observe 
that, after reestablishment of periodontal health, the 
problems at the pyramid base are eliminated, and the 
demands of higher levels become more important.

2) Level 2 – anchorage planning: The plan-
ning of movement anchorage is critical in patients 
with controlled periodontitis. It is difficult to ob-
tain adequate anchorage for orthodontic movement 
in patients with partial edentulism and reduced al-
veolar bone support.23 As in most cases, there is a 
need for intrusion and retraction of the extruded 
and projected incisors, with diastemas and chang-
es in angulation.1,3,4,15 It is mandatory to analyze 
if the posterior teeth of the patient have enough 
periodontal insertion to allow them to anchor the 
movement. It should also be considered that there is 
an increase in the extrusive component of posterior 
teeth with bone loss, which represents an additional 
component that must be considered in anchorage 
planning.8,22-25 As previously described, the anchor-
age must be reevaluated after achieving periodontal 
health, so that the condition of posterior teeth is ac-
curately diagnosed.

When the posterior teeth are healthy and did not 
suffer significant insertion losses, they can be used 
for anchorage control in vertical and anteroposte-
rior directions,8,24,25 by the use of high-pull head-
gear8 or other devices that reduce extrusion and 
mesial displacement of posterior teeth, such as the 
rigid transpalatal bar,8,24 the Nance button25 or a Bite 
Block25. However, if several posterior teeth are absent 
or have an unfavorable prognosis, it should be reas-
sessed whether there is indication of extraction of the 
affected teeth after periodontal health is achieved.

In this case, in the absence of posterior teeth, be-
fore starting orthodontic treatment, dental implants 
with provisional crowns must be placed to provide 
anchorage. If it is not possible to use the posterior 
teeth as anchorage units, but there is also no indi-
cation for their extraction, absolute anchorage can 

be used with the aid of temporary anchoring de-
vices (TADs).24 The use of absolute anchorage with 
TADs is highly applicable in these cases, since it pro-
vides greater safety for movement and has become a 
clinical reality.21,23 Using molars with insertion loss 
greater than 4mm as anchorage units may compro-
mise their viability in the oral cavity.23

It is important to highlight that, in cases of se-
vere bone loss in the anterior or posterior segments, 
the use of intermaxillary elastics with Class II or III 
direction promotes greater extrusion of these teeth, 
which can harm the occlusion, besides having a 
deleterious effect in the increase of vertical dimen-
sion.24 Therefore, the use of elastics should be care-
fully considered; it is recommended to use extra-al-
veolar mini-implants for sagittal corrections when-
ever possible. In cases in which elastics are essential, 
the entire posterior extent of arches must be used 
to reduce the extrusive component and follow the 
patient in intervals shorter than four weeks.11

3) Level 3 – biomechanical planning: The great-
est limitation in the treatment of patients with con-
trolled periodontitis is the reduction in vertical height 
of the alveolar bone, which alters the biomechanics 
of movement.26,27 With bone loss, the crown-root re-
lationship is altered: the lower the bone height, the 
more the fulcrum of movement moves to the root 
apex.7,15,18,26 Therefore, many problems in planning 
the force system to be applied must be analyzed. 
Some important points are the following:

a) The force magnitude must be reduced pro-
portionally to the amount of alveolar bone height 
of teeth to be moved.15,18 In the initial stage of 
orthodontic treatment for adults with no loss or 
minimal vertical bone loss, a force of 20-30g per 
tooth is recommended. Thereafter, the force can 
be increased to 30-50g (tilt movement) and 50-
80g (body movement), depending on the degree of 
marginal bone loss and the quality of remaining al-
veolar bone.28 According to Melsen et al.,8 the ideal 
intrusion force in teeth with bone loss is between 5 
and 10g per tooth.

b) With the change in positioning of the Center 
of Resistance (CRes), which becomes more apical as 
the alveolar bone height is reduced, there is a change 
in the moment/force ratio (M/F).15,26 Therefore, it 
is suggested to bond the orthodontic accessories as 
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cervically as possible, provided it does not interfere 
with hygiene procedures. In addition, the most fre-
quent occurrence of uncontrolled inclination move-
ments and the greatest difficulty in achieving body 
movements should be highlighted.15,26

It is agreed that the mean perpendicular dis-
tance from the CRes to the line of action of forces 
that will be applied to the brackets is approximately 
10 mm29,30 in teeth with a healthy periodontium. 
The application of force to the bracket 10 mm distant 
from the CRes of a tooth causes a moment resulting 
from the force and the tooth tilts, rotating around its 
center of rotation (CRot), whose location is usually 
slightly above the CRes, being altered depending on 
the relationship between the force action line and 
the CRes.31 Therefore, when there is alveolar bone 
loss, the CRes is apically displaced proportionally to 
the amount of bone height present, thus becoming 
proportionally more distant than the conventional 
10 mm in relation to the bracket. Therefore, the mo-
ment (the rotation that occurred) will be greater.15,26

This type of movement, in which the crown 
moves in the direction of force and the apex moves 
in opposite direction to a lesser extent, is called un-
controlled inclination.31 Clinically, this movement 
occurs in patients with intact periodontium, dur-
ing the retraction stage in the continuous archwire 
mechanics, when there is a gap at the wire/brack-
et interface.31 With the apical displacement of the 
CRes, this inclination becomes frequent even with 
the force application by thicker archwires. For this 
reason, the use of continuous archwires to perform 
intrusion and retraction movements and the use of 
thin, round archwires for alignment and leveling 
should be avoided in the treatment of periodontal 
patients. To obtain body movements, in these cases, 
the use of lever arms and segmented mechanics di-
rected to the CRes of teeth to be moved is an im-
portant resource.24

The movement of continuous alignment and lev-
eling with flexible round archwires will produce a 
greater tendency of projection of incisors with loss 
of alveolar bone height, which can be increased in 
the presence of a marked Spee curve. In these cases, 
the “relative” leveling achieved by the extrusion of 
posterior teeth and projection of anterior teeth32 will 
result in a greater uncontrolled inclination in the an-

terior region and greater posterior extrusion,24 de-
pending on the magnitude of bone loss that occurred 
in that region, which leads to an uncontrolled force 
system and undesirable effects. For these reasons, it 
should be avoided.

c) There is a greater risk of tissue damage if a 
greater amount of displacement is performed.27 
With the apical displacement of the CRes, the un-
controlled inclination becomes more frequent and 
generates higher pressures in the periodontium than 
the controlled inclination.27 In addition, the force 
will be dissipated in a smaller area of periodontium. 
This combination will greatly alter the dental an-
gulations and generate unnecessary movements of 
the root apices, concentrating a lot of pressure in the 
apical region.18,33

With this overload of force in the apical region, 
the risk of resorption increases.11,14,34 This informa-
tion must be considered together with the root anat-
omy and trauma history30 for planning more exten-
sive movements, in which the risk of root resorption 
is greater. Shen et al.,14 in studies on patients with 
bone loss due to periodontal reasons, demonstrated 
that there is higher rate of external root resorption 
in lower and upper incisors, due to intrusion and 
retraction movement, usually performed on these 
teeth for correction of pathological migrations. 
The authors observed that the alveolar bone loss fur-
ther concentrated the forces in the apical region of 
these teeth, which was confirmed by the finite tooth 
study by Choi et al.15 Therefore, it is essential to use 
light forces and adequate biomechanics in the treat-
ment of patients with controlled periodontitis.

Similarly, the treatment must be as short and 
simple as possible: it is necessary to evaluate which 
orthodontic movements will benefit the periodon-
tium, if conventional orthodontic objectives are 
applicable to each case or if there is an individual 
physiological limit.

d) The extrusion movement has been advocat-
ed as an effective method for: handling of one- and 
two-wall infrabony defects; reducing the probing 
depth of periodontal pockets; increasing the area 
of attached adhered gingiva; bone development for 
implant placement; and the position of the gingival 
margin, being considered a beneficial movement in 
the planning of periodontal repair.35,36
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4) Level 4 – planning the intrusion 
movement

The orthodontic intrusion of teeth extruded by 
pathological migration is frequent in patients with 
vertical bone loss.14 Some biomechanical proto-
cols can be proposed for intrusion and retraction of 
over-projected incisors due to severe loss of peri-
odontal insertion. Ideally, the retraction forces should 
be directed, combined with an intrusive component, 
as close as possible to the center of resistance of the 
teeth affected by the loss of periodontal insertion. 
Thus, the movement becomes more effective and the 
results will be obtained more quickly, with low force 
intensity. A minimum force intensity, compatible 
with the intrusion movement in teeth with compro-
mised insertion, should be used, with a maximum of 
10 g per tooth.8 It is essential to measure the force at 
each orthodontic maintenance consultation, which 
must be performed at intervals of six weeks, to allow 
for a longer period of tissue repair.8

To achieve intrusion in teeth with a marked ten-
dency to uncontrolled inclination (due to loss of in-
sertion), the force must be directed to the CRes of 
the tooth8,9,10,13,15,18,21 or group of teeth that should 
be moved. Thus, in the case of intrusion of anterior 
lower dental blocks, the CRes of the movement unit 
should be located29 and its apical alteration should 
be estimated according to the amount of bone loss.15 
In case of individual tooth movements, this must be 
done for each tooth.15,24,29,31

The orthodontic intrusion can displace the supra-
gingival plaque to the subgingival region and result 
in the formation of infrabony periodontal pockets.5 
However, in the absence of biofilm due to excel-
lent oral hygiene, orthodontic intrusion associated 
with adequate periodontal treatment has improved 
the health of the reduced periodontium,20,21 increas-
ing the level of periodontal insertion,18,37 especial-
ly in anterior teeth.18 Therefore, the possibility of 
strict scaling and root planing in the patient should 
be analyzed with the periodontist, to eliminate the 
presence of dental biofilm and granulation inflam-
matory tissue, ten days7 before the onset of active 
orthodontic movement. There is evidence that this 
procedure (which may be surgical or not) can im-
prove the likelihood of increased periodontal inser-
tion. When an exposed area of the root cementum is 

moved towards the bone, local proliferation of cells 
of the periodontal ligament can occur.7-9,21

If this procedure is not indicated, strict control of 
the patient's hygiene should be maintained during 
the intrusion movement, with monthly consulta-
tions for periodontal control.

5) Level 5 – black triangles and gingival 
recessions

Periodontitis can cause loss of interdental papil-
lae, also called “black triangles” or black spaces.38 
Besides resulting in images without esthetic harmo-
ny19 and causing phonetic changes, such losses con-
tribute to the retention of food debris, affecting the 
health of periodontal tissues.38 Very often, after the 
closure of diastemas resulting from the pathological 
migration of incisors, tooth alignment is completed 
with the presence of one or more black triangles, 
due to deficient bone crest height. The distance 
between the bone crest and the base of the contact 
point is the main indicator of the complete presence 
or absence of interdental papillae, even though it is 
affected by other factors, such as coronal morphol-
ogy and root distance and divergence.39

Reconstruction of the interdental papilla is a 
challenging and unpredictable problem;31 however, 
the predictability in these cases has been increased 
by multidisciplinary treatment. This fact must be 
shared with the patient to assist in decision making 
regarding the best treatment protocol. Depending 
on the dental proportions and gingival conditions, 
orthodontics can act in the repositioning of teeth 
and closing the diastemas, creating a contact point 
and reducing the distance between the contact 
point and the alveolar bone crest by the intrusion 
movement, and by proximal stripping and space 
closure.38 Other options such as filling with hy-
aluronic acid,41 reshaping with composite resins31 
or subepithelial connective tissue graft42 should be 
considered in combination or as an alternative to 
orthodontic options.

During orthodontic movement, a progression of 
preexisting gingival recessions may occur; therefore, 
root coverage should be performed after orthodon-
tic treatment.43 However, in patients with thin gin-
gival biotype or who require expansion or projec-
tion movements, it may be necessary to perform a 
mucogingival graft before orthodontic treatment.44 
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However, it should be noted that such movements 
should be avoided in patients with a history of alveo-
lar bone loss.44

6) Level 6 – retention
During the retention period, periodontal and orth-

odontic supervision should be maintained. The in-
terval of consultations can vary for each individual, 
according to the risk of periodontitis recurrence.22 
After completion of orthodontic treatment, teeth 
with insertion loss usually have mobility, and the 
maintenance of their positions should be considered 
with caution.

Due to the presence of mobility, many profes-
sionals question whether the new positions will be 
stable, even if they are ideal for maintaining peri-
odontal health after removal of all secondary trau-
ma.11 Basically, two primary factors are involved 
in the balance that determines the final position of 
the tooth.45 These are: 1) the pressure caused by the 
tongue, lips and cheeks in their rest positions; and 
2)  forces produced by the metabolic activity in the 
periodontal ligament. When the periodontium is in-
tact, the unbalanced forces of the lips and tongue are 
normally compensated by the periodontal ligament. 
However, when the periodontium is compromised, 
these forces are no longer counterbalanced, and the 
teeth begin the migration process. Therefore, since 
bone loss persists after tooth movement, definitive 
retention of these teeth must be performed, to pre-
serve their stability in new positions.11

If the patient has a clenching or bruxism habit, 
it is recommended to make an acrylic interocclu-
sal plate to protect the teeth and periodontium from 
excessive occlusal forces. Definitive retentions in 
these cases are also at greater risk of fractures and 
should be reinforced.

There is evidence that periodontal disease can-
not be cured, but it can be controlled.13,18 Therefore, 
patients with periodontitis must be monitored and 
controlled throughout their lives by a periodon-
tist.8,11,13,20,21,24 However, when these patients are also 
submitted to orthodontic treatment, it is essential 
to maintain follow-up consultations. Periodontal 
recurrence can further reduce bone insertion levels 
and generate additional tooth loss.43

With such changes, the occlusal balance is al-
tered and should be reestablished. Occlusal adjust-

ments, prosthetic rehabilitation, modifications or 
extensions of retainers may be necessary, and in-
terocclusal stabilization plates may be indicated. 
Instability in the periodontal condition can gener-
ate occlusal instability,45 thus annual or semiannual 
orthodontic follow-up becomes essential through-
out the patient’s life.

CASE REPORTS 
The priorities of orthodontic treatment of a pa-

tient with insertion loss are:
• Try to correct or reduce bone defects.
• Improve the esthetic aspect, with benefit to the 

patient's self-esteem.
• Correct the tooth positioning to facilitate bio-

film control by the patient and periodontist.
• Establish a balanced occlusion, with adequate 

cusp-fossa contacts, without interference or occlusal 
trauma.

• Obtain the six keys of occlusion, whenever fea-
sible.1,8-11

The biological limits must be considered in these 
cases,1,11 and it is often not possible to achieve the 
ideal occlusion. However, achieving occlusal bal-
ance and eliminating interference should always be 
considered the main objective, since the repair of 
connective attachment will only be possible after the 
elimination of occlusal trauma.17

It is also important to consider that, in cases of 
inadequate oral hygiene, smoking, unsatisfactory re-
sponse to periodontal treatment and uncompensated 
diabetes mellitus, the treatment may be contraindi-
cated.40 Likewise, in cases of advanced bone loss, 
presence of furcation lesions, intense dental mo-
bility, teeth with thin bone and gingival tissue and 
root prominence, there is greater risk of recurrence 
of periodontal disease40 and periodontal follow-up 
during and after orthodontic treatment should be 
performed at closer intervals.

There is a considerable risk of relapse of periodon-
tal disease, mainly due to the difficult cleaning result-
ing from the presence of the appliance and orthodon-
tic accessories.40 In case of recurrence, the orthodontic 
therapy must be stopped immediately: passive arch-
wires should be placed and orthodontic forces must 
be removed, but the appliance does not need to be 
removed, so that the orthodontist’s work is not lost. 
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Periodontal treatment should be started and priori-
tized and, as soon as the patient returns to health, the 
orthodontic treatment should be activated again.40

Case 1 – Patient with Class II malocclusion 
with increased overjet, marked curve of Spee 
and pathological migration of incisors 

The patient was a young adult (25 years old) pre-
senting Class II division 1 malocclusion, deep overbite, 
overjet of 7.2 mm, marked lower curve of Spee and path-
ological migration of the upper incisors, which showed 
excessive projection, extrusion and diastemas (Fig  2). 
Chronic periodontal disease also caused significant in-
sertion loss and mobility in the maxillary and mandib-
ular incisors. Significant bone loss was detected at the 
following sites: 32 (M), 31 (MD), 41 (MD), 42 (MD), 
46  (D), 36 (D and bifurcation), 12 (MD), 11  (MD), 
21 (MD), 22 (MD), 23 (M), 16 (D), 17 (M), 18 (M) and 
27 (M). Marked pneumatization of the maxillary sinus 
was observed in the mesial aspect of tooth 27, which 
was mesially inclined (Fig. 3). The  periodontal diag-
nosis identified a variation of 4 to 9 mm in the probing 
depths and presence of gingival recession in the labial and 
lingual surfaces of lower incisors, particularly in tooth 31.

The chief complaint of the patient was the projec-
tion and spacing of maxillary incisors. Facial photo-

graphs (Fig. 4) showed a convex facial profile, with 
incompetent lip sealing and satisfactory chin, with 
slight deviation to the right. The cephalogram con-
firmed the extrusion and interposition of maxillary 
incisors between the lips, marked projection of the 
maxillary and mandibular incisors, skeletal Class  II 
and brachycephalic pattern (Fig. 5, Tab. 1).

As a first step, intensive periodontal treatment 
was conducted until the disease was controlled and 
the patient acquired the ability to maintain excel-
lent oral hygiene. After six months of periodontal 
treatment, the patient was ready to start orthodontic 
treatment and continued to be supervised quarterly 
by the periodontist throughout the treatment.

The first orthodontic strategy proposed was to 
use a modified palatal arch to intrude and retract the 
upper incisors with indirect anchorage on mini-im-
plants. However, the patient did not accept the use 
of mini-implants for indirect reinforcement of mo-
lar anchorage. Therefore, the alternative was to use 
a high-pull headgear (HPH) to maintain anchorage 
and correct the Class II malocclusion. This anchor-
age option can only be considered after obtaining 
periodontal health and assessing, with the periodon-
tist, the viability of molars to receive the required 
load magnitude.

Figure 2 - Pre-treatment intraoral photographs 
of Case 1.
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Figure 3 - Pre-treatment radiographs of Case 1.

Figure 4 - Pre-treatment facial photographs of Case 1.

Table 1 - Cephalometric measurements of Case 1.

Measurements Pretreatment Post-treatment Retention

SNA 86.8° 87.2° 87.2°

SNB 81.9° 83.1° 83.2°

ANB 5.7° 4.1° 3.9°

1.NA 41.4° 23.8° 23.5°

1-NA 10.5 mm 6.0 mm 6.2 mm

1.NB 36.3° 30.1° 30.0°

1-NB 7.2 mm 5.5 mm 5.5 mm

IMPA 107.3° 100.9° 101.2°

Interincisal angle 93.2° 119.0° 118.6°

FMA 18.3° 19.5° 19.2°

SN.Go-Me 25.8° 26.7° 26.2°

PLO (Go-Gn.Ocl) 21.4° 14.9° 15.2°

LAFH (ANS-Me) 69.7 mm 70.0 mm 70.1 mm
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Figure 5 - Pre-treatment lateral cephalogram of Case 1.

Figure 6 - Diagnostic set-up of Case 1.

A diagnostic set-up was performed to assess the 
viability of the proposed treatment plan (Fig. 6). 
The set-up showed that acceptable overjet and over-
bite could be obtained if:

• tooth 18 was extracted;
• tooth 16 was distalized by 4.0 mm;
• teeth 26, 36 and 46 were kept in position, 

without anchorage loss; 

• the lower incisors underwent 2.5 mm of intru-
sion and 1.0 mm of retraction; and the upper inci-
sors, 2.5 mm of intrusion and 5.0 mm of retraction.

Specific biomechanical planning was necessary to 
meet the requirements of the amount of movement 
and the force magnitude used, considering the level 
of bone insertion of incisors. The set-up demonstrat-
ed that, even after intrusion and retraction of upper 
incisors, there would still be an overjet of 2.5 mm, 
with black triangles present in the regions between 
13-23 and 33-43, especially between 11 and 21. To 
finalize the reduction of overjet, proximal stripping 
was required in regions between 13-23 (3.0 mm) 
and between 33-43 (1.8 mm). The intercanine and 
intermolar distances remained unchanged, and the 
midlines were coincident.

Modified palatal arch
Due to pathological migrations, biomechanical 

planning for periodontal cases often involves the in-
trusion and retraction of maxillary incisors with ver-
tical alveolar bone loss — i.e., teeth with a center of 
resistance positioned more apically, according to the 
magnitude of bone loss. This phenomenon increases 
the tendency of uncontrolled inclination,15,18 which 
impairs the intrusion and retraction in these cases.
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To help the orthodontist to adapt the biome-
chanics of each orthodontic-periodontal case that 
requires retraction and intrusion, a modified pala-
tal arch was developed, which allows simultaneous 
accomplishment of both movements. The design of 
this arch depends on: number of teeth to be moved; 
anchorage availability; and amount and direction of 
movement required. When this arch is used as an 
aid, the maxillary incisors can be retracted with con-
trolled inclination without the use of orthodontic 
wires, since the applied force is directed to the cen-
ter of resistance of each tooth. The direction of re-
traction can be modified, favoring the movements of 
intrusion, retraction or retroclination, by the differ-
ential positioning of brackets bonded on the palatal 
surface and connectors soldered to the palatal arch 
to which NiTi springs will be connected.

In cases with bone loss and pathological migra-
tion of incisors (with extrusion, projection and 
diastemas18), palatal brackets should be bonded as 
cervically as possible, to reduce the tendency of ret-
roclination inherent to the movement, increased by 
the presence of bone loss.15

The magnitude of bone loss of maxillary incisors 
must be previously assessed on the periapical and 
cephalometric radiographs to determine the ap-
proximate position of the CRes of each tooth that 
will be moved, according to the amount of remain-
ing bone. The system must be designed so that the 
force applied by the NiTi springs is as close as pos-
sible to the CRes. It is important to highlight that, 
as the alveolar bone migrates apically, the center of 
resistance of the tooth also changes, and its distance 
from the alveolar crest (analyzed on the periapical 
radiograph) decreases. This distance in teeth with 
a healthy periodontium is approximately 5.5 mm in 
relation to the bone crest, and is reduced to 1.6 mm 
in teeth with bone loss of 8 mm.19

When planning the movement, it must be consid-
ered that the change in CRes also makes the incisors 
more prone to inclination than to body retraction, 
when traditional orthodontic mechanics with con-
tinuous archwires are used.2 This also occurs when 
the palatal arch mechanics is applied. Therefore, it 
is important to bond the palatal brackets as cervi-
cally as possible, and that the direction of springs 
balances the horizontal vector with the amount of 

remaining bone in teeth to be moved. It is essential 
to use light forces, not exceeding 10g/tooth, which 
can be reduced according to the amount of bone loss 
diagnosed in the moved teeth. The force can be con-
trolled by changing the length of NiTi springs, and 
not by the position in which they will be connected 
to the palatal arch, which must be planned according 
to the biomechanics of movement.

The accomplishment of this treatment protocol 
also depends on the control of vertical dimension, 
by the preparation of anchorage to obtain an effec-
tive intrusion of incisors. In the clinical Case 1, the 
anchorage was obtained with passive thick segment-
ed archwires between the canines and the second 
upper molars, associated with the use of high-pull 
HPH with light forces for more than 15 hours/day. 
This  modality was selected according to the peri-
odontal condition of the maxillary premolars and 
molars. In cases of posterior teeth with very deterio-
rated periodontal conditions or patients who are not 
willing to cooperate with the use of HPH, direct or 
indirect anchorage with TADs can be used. Direct 
anchorage secures the palatal arch to the mini-im-
plants placed on the palate.

Treatment performed in Case 1
Initially, tooth 18 was extracted to allow distaliza-

tion. The treatment started with the use of high-pull 
HPH for at least 15 hours/day, with a force of 150g/
side. A standard-edgewise 0.022 x 0.028-in appli-
ance was bonded only to teeth 23-28 and 13-17; and 
a 0.017 x 0.025-in passive segmented archwire was 
used to complete the anchorage system. The intru-
sion was planned with a modified palatal arch placed 
in the same period, cemented in teeth 17 and 28.

This palatal arch had compressed nickel-titanium 
(NiTi) springs tied to standard edgewise brackets, 
which were bonded as cervically as possible to the pal-
atal surface of upper incisors (Fig. 7) to direct the force 
as close as possible to the center of resistance of inci-
sors, to perform the intrusion and retraction simulta-
neously. Ten days before the onset of intrusion with 
the modified palatal arch, periodontal surgery was per-
formed with scaling and root planing.13 After surgery, 
orthodontic intrusion became a more reliable thera-
peutic treatment, which improved the esthetics, peri-
odontal health and bone levels of intruded teeth.13

Figure 6 - Diagnostic set-up of Case 1.
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The retraction and intrusion of these teeth were 
initiated with a 12-mm NiTi compressed spring tied 
to each of the four incisors, with the line of force 
action passing close to the center of resistance, dis-
placed apically, due to the bone loss of these teeth 
(Fig. 8), which generated a force of 10g/tooth. Dur-
ing this period, orthodontic maintenance was per-
formed at every six weeks, and the springs were pro-

gressively replaced by smaller springs, until reaching 
the 5-mm spring, maintaining the same force of 10g 
per tooth. The intrusion and retraction of anteri-
or teeth with this system were performed for eight 
months. The interincisal angle gradually decreased 
after the first two months of retraction. The spaces 
were closed, while the posterior occlusal relation-
ship was maintained (Fig. 9). At that moment, it 

Figure 7 - A) Modified palatal arch.  B) Palatal arch 
with activation.

Figure 8 - A-C) Periapical radiographs of the acti-
vated palatal arch in the patient. D) Panoramic ra-
diograph of the activated palatal arch in the patient.

A

A
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B C
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was possible to observe the black triangles and plan 
the proximal stripping after joint evaluation with 
the periodontist: the incisors showed a subtle im-
provement in the clinical insertion levels (with re-
duction of probing depth), absence of inflammation 
and bleeding sites, and mobility compatible with the 
movement performed.

Subsequently, the palatal brackets were removed, 
and a standard Edgewise 0.022 x 0.028-in appliance 
was bonded to both arches. The HPH was maintained 
to achieve the Class I molar relationship. The initial 
0.012-in stainless steel wire was used in the upper 
arch. For uprighting of the third mandibular molars, 
a cantilever was made with 0.017 x 0.025-in beta ti-
tanium wire on the 0.019 x 0.025-in stainless steel 
passive base archwire.8

When there is a need to level the curve of Spee 
in patients with vertical bone loss, the intrusion of 
lower incisors should be planned considering the 
tendency of increased buccal projection of these 
teeth, due to the change in the CRes and the need 
for reduced strength. Therefore, continuous arch-
wire mechanics2 should be avoided. Whenever the 
minimum projection is desired, it is recommended 
to use the three-piece intrusion mechanics, recom-
mended by Burstone,46 fitting the beta titanium 
cantilevers (0.017 x 0.025-in) in the region compat-
ible with the distal surface of 33 and 43 in the pas-
sive base archwire (stainless steel 0.019 x 0.025-in).46 
The force magnitude can be controlled by checking 
the force applied by the cantilevers on the base arch-
wire, to use a force compatible with the level of bone 
loss in the incisors.

In this case, a magnitude of 5mg per tooth was 
calculated (20mg/side, which was measured and 
maintained with each activation). Then, the align-
ment and leveling of the lower arch was started with 
a 0.014 x 0.025-in nickel-titanium continuous arch-
wire. Sequentially, thicker rectangular stainless steel 

wires were used to level the mandibular and max-
illary arches, and the crossbite was corrected with 
symmetrical and coordinated archwires.

To correct the black spaces and normalize the re-
maining overjet, proximal stripping of 13-23 (3.4 mm) 
and 33-43 (2.0 mm) was necessary. A  0.019 x 0.025-in 
stainless steel retraction archwire with T-shaped 
spring was used to avoid the uncontrolled inclina-
tion of incisors during space closure as much as pos-
sible. The treatment was ended with ideal coordi-
nated 0.019 x 0.025-in archwires.

After 19 months of treatment, a stable occlusion 
was obtained. Root parallelism was confirmed on 
the panoramic radiograph, and all appliances were re-
moved. During orthodontic treatment, periodontal 
control was performed by a periodontist at every three 
months. The retention was made with 0.018-in stain-
less steel wire, bonded from 3-3 in the maxillary and 
mandibular arches, splinting the anterior teeth.

Posttreatment facial photographs showed that 
there was a reduction in the protrusion of incisors, 
and a well-balanced face was obtained, due to the up-
per lip retraction (Fig. 10). The cephalometric analy-
sis (Fig. 11, Tab. 1) showed a small increase in the 
FMA angle, reduction of ANB from 5.7° to 4.1° and 
intrusion and retraction of maxillary anterior teeth. 
The mandibular incisors were intruded and lingually 
inclined, and the interincisal angle was reduced to the 
normal pattern (Fig. 12). The  cephalometric super-
imposition confirmed that there was bodily retrac-
tion, retroclination and intrusion of 3.2 mm of the 
maxillary anterior teeth (Fig. 13). The maxillary pos-
terior teeth were distalized with minimal extrusion 
(almost null), due to the vertical control of the HPH. 
Thus, the lower facial height was maintained at an 
adequate proportion, without chin retrusion, which 
resulted in a harmonious facial result (Fig. 10).

The treatment results were within acceptable lim-
its, and the patient was satisfied. Periapical and pan-
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Figure 9 - Extraoral photographs after eight months of intrusion.

Figure 10 - Posttreatment facial photographs of Case 1.

Figure 11 - Posttreatment lateral cephalogram of Case 1.
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Figure 12 - Posttreatment intraoral photographs of 
Case 1.

Figure 13 - Cephalometric superimpositions of Case 1.

Figure 14 - Posttreatment radiographs of Case 1.
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Figure 15 - Intraoral retention photographs of 
Case 1.

Figure 17 - Retention radiographs of Case 1.

Figure 16 - Extraoral retention photographs of Case 1.
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oramic radiographs (Fig. 14) showed good root paral-
lelism and no noticeable root resorption. The radio-
graphs showed reduction in the dimensions of the 
angular infrabony defects in the regions of maxillary 
and mandibular molars and in the maxillary incisors.

During active orthodontic treatment, prob-
ing depths and bone levels in the anterior segment, 
radiographically assessed, were maintained at the 
levels reached after initial periodontal treatment. 
The  occlusal stability of this case was maintained 
with semiannual periodontal consultations and 
semiannual maintenance of the fixed retainers, and 

Figure 18 - Retention lateral cephalogram of Case 1.

Figure 19 - Initial intraoral photographs of Case 2.

can be observed 24 months after treatment comple-
tion, both from a clinical (Fig. 15 and 16) and radio-
graphic (Fig. 17 and 18, Tab. 1) standpoint.

Case 2 – Pathological migration of upper in-
cisors and Class II

The patient was an elderly woman (62 years old), 
with Class II division 1 malocclusion, deep overbite, 
overjet of 6.8 mm, moderate lower curve of Spee. 
She also presented pathological migration of maxil-
lary incisors (projected, extruded and with diaste-
mas), especially in tooth 11 (Fig. 19).
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Figure 20 - A) Initial radiographs of Case 2. B-D) Initial tomographic sections of areas of interest of Case 2.

Chronic periodontitis caused significant insertion 
loss and mobility in the maxillary and mandibular in-
cisors, in addition to extraction of teeth 16, 17, 47, 35 
and 36. Significant insertion loss was detected in the 
following areas: 34 (M), 33 (MD), 32 (MD), 31 (MD), 
41  (MD), 42  (MD), 43 (M), 48 (M and bifurcation), 
15  (MD), 13  (M), 12 (MD), 11 (MD), 21 (MD), 
22  (MD), 23  (M), 26  (D and furcation) and 27 (MD 

and furcation with large extension). In addition, tooth 
34 was fractured and tooth 46 had bone rarefaction in 
the healing phase (Fig. 20). The periodontal diagnosis 
detected probing depths of 3-9 mm and the presence of 
gingival recessions on the buccal and lingual surfaces of 
all present teeth, most significantly in teeth 11 and 12.

The cephalogram confirmed the extrusion of 
maxillart incisors, marked projection of the maxil-

A
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As a first step, intensive periodontal treatment 
was performed until the disease was controlled and 
the patient acquired the ability to maintain good 
oral hygiene, which was supervised monthly by 
the periodontist throughout the treatment. Sub-
sequently, due to the significant improvement in 
periodontal indices and in oral hygiene, the con-
sultations became quarterly. It is important to note 
that the frequency of periodontal consultations can 
be changed, according to the compliance with hy-
giene and tissue response of the patient throughout 
the orthodontic treatment. It is recommended to 
request a report from the periodontist confirming 
the release for orthodontic movement, as well as its 
validity (Fig. 23).

Orthodontic planning in this case also used the 
modified palatal arch with direct anchorage on 
TADs to intrude and retract the maxillary incisors. 
The palatal arch was made to be fixed to four mini-
screws (Fig.  24). We opted for the use of TADs 
because of the impossibility of using the posterior 
maxillary teeth as anchorage, due to marked inser-
tion loss and absence of tooth 16.

Due to the marked loss of insertion, it was de-
cided to extract teeth 35 and 27. Dental implants 
were planned in the regions of 16, 34 and 35. Since 
the implant placement for tooth 16 required bone 
grafting, it was not initially considered as an anchor-
age option. The implant of tooth 16 was later used as 

Figure 21 - Initial lateral cephalogram of Case 2.

Figure 22 - Initial extraoral photographs of Case 2.

lary and mandibular incisors, skeletal Class II and 
dolichocephalic pattern (Fig. 21, Tab. 2).

The chief complaints of the patient were extrusion 
of tooth 11, interincisal diastemas and missing teeth. 
The facial photographs (Fig. 22) presented a convex 
facial profile, with incompetent lip sealing and satis-
factory chin, with slight deviation to the right.
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anchorage for Class II correction, combined with an 
extra-alveolar mini-implant on the left side. How-
ever, due to the patient's age and extensive bone loss, 
this treatment had significant biological limitations. 
After correcting the pathological migration of max-
illary incisors, additional retraction was necessary, 
whose planning was performed in combination with 
the periodontist.

The interincisal black spaces, already present be-
tween the four incisors, would be increased after 
correcting the extrusion of tooth 11. To avoid this, 
proximal stripping between 11-21 (0.3 mm) and 
between 11-12 and 21-22 (0.2 mm) was planned. 
The feasibility of additional retraction of incisors 
would be reevaluated after the correction of migra-
tions, conditioned to the biological response of these 
teeth. The remaining black spaces could be closed 
with direct composite resin restorations. However, 
reshaping with resin should be limited due to the 
contraindication of creating biofilm retention sites. 

Figure 23 - Example of a periodontal report.

Figure 24 - Modified palatal arch with direct anchorage in TADs.
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Therefore, the patient was advised that black spaces 
would be reduced, but they might not be completely 
solved. The treatment limitations should be clarified 
at the planning stage, to prevent the patient from 
creating unrealistic expectations about the results, 
since biological limitations in the treatment of peri-
odontal patients are frequent.

The retraction and intrusion were initiated with 
a 12-mm compressed NiTi spring tied to the four 
maxillary incisors. The line of action of the applied 
force was close to the center of resistance of incisors 
(apically displaced due to bone loss) and generated a 
force of 10 g/tooth in teeth 21, and 22 and force of 
5 g/tooth in teeth 11 and 12. As the occlusal contact 
of tooth 21 generated a fremitus, a posterior occlusal 
stop was made to de-occlude this tooth, eliminat-
ing the secondary occlusal trauma. At first, only the 
intrusion of teeth 21 and 22 was initiated (Fig. 25).

When teeth 21 and 22 were leveled with teeth 11 
and 12, the intrusion movement became simultaneous 
in the four incisors. Orthodontic maintenance consul-
tations were performed at every six weeks. The springs 
were progressively reduced until reaching the 5-mm 
spring, maintaining the same force intensity.

The intrusion and anterior retraction were per-
formed for six months. Then, the spaces were closed, 
maintaining the occlusal relationship of posterior teeth. 

Since tooth 27 showed relapse of periodontal inflam-
mation (with worsening of insertion loss on the mesi-
al and distal surfaces), it was indicated for extraction. 
At that time, the lingual brackets were removed, and 
fixed 0.022 x 0.028-in Roth prescription orthodontic 
brackets were bonded to both arches.

At this stage, the implant in the region of tooth 16 
was placed in Class I relationship, after checking the 
quality of bone grafting performed at the site. Im-
plants in regions of teeth 35 and 36 had been previ-
ously placed. Together with the periodontist, a con-
sensus was reached that Class II correction would be 
feasible only on the right side, since additional retrac-
tion of the incisors would be possible; however, the 
movement of tooth 26 was contraindicated.

Therefore, due to the biological limitation pres-
ent, a Class I relationship was established on the 
right side and Class II was maintained on the left 
side. Proximal stripping was performed to minimize 
the black triangles, keeping the coincident midlines. 
In the laterality guides, a group function was estab-
lished on the left side and canine guidance on the 
right side. The stripping spaces were closed with a 
0.019 x 0.025-in stainless steel retraction archwire, 
with a T-shaped spring, to control the inclination 
of incisors. The treatment was completed with ideal 
coordinated 0.019 x 0.025-in archwires.

Figure 25 - Modified palatal arch in activation, in Case 2.
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Figure 26 - Final intraoral photographs of Case 2.

Figure 27 - Final extraoral photographs of Case 2.

Measurements Pretreatment Post-treatment

SNA 83.9° 84.1°

SNB 78.1° 80.0°

ANB 5.8° 4.1°

1.NA 30.3° 25.9°

1-NA 6.4 mm 4.5 mm

1.NB 31.6° 30.2°

1-NB 6.1 mm 6.3 mm

IMPA 95.8° 95.0°

Interincisal angle 113.4° 118.9°

FMA 29.7° 26.6°

SN.Go-Me 36.9° 35.4°

PLO (Go-Gn.Ocl) 21.8° 18.1°

LAFH (ANS-Me) 71.7mm 70.3mm

Table 2 - Cephalometric measurements of Case 2.
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Figure 29 - Cephalometric superimposition of Case 2.

Figure 28 - Final lateral cephalogram of Case 2.

Figure 30 - Final radiographs of Case 2.

After 24 months of treatment, a stable occlusion 
was obtained. Root parallelism was confirmed on 
the panoramic radiograph, and the appliances were 
removed. The patient chose not to reshape the re-
maining black triangles with composite resins, as 
they were not visible in the smile and because she did 
not want to impair her hygiene. During the treat-
ment period, periodontal control was performed by 
a periodontist at every three months. The retention 
was made with 0.018-in stainless steel wire, bond-
ed on 3-3 in the maxillary and mandibular arches, 
splinting the anterior teeth.

The posttreatment intraoral photographs showed 
leveling of incisors, reduction of extrusion and pro-
trusion, achieving adequate overbite and overjet and 
rehabilitation of edentulous areas (Fig. 26). The face 
was well balanced, due to the intrusion and retrac-
tion of incisors, with consequent upper lip retrac-
tion and obtaining passive lip sealing (Fig. 27).
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The cephalometric analysis (Fig. 28, Tab. 2) showed 
a small increase in the FMA angle, reduction in 
ANB (from 5.7° to 4.1°), intrusion and retraction 
of maxillary incisors. Analysis of the cephalometric 
superimposition confirmed that there was bodily 
retraction and retroclination of upper incisors, and 
an intrusion of 3.8 mm from the apex of tooth 11 
(Fig.  29). The treatment results were clinically ac-
ceptable, and the patient was satisfied.

The periapical and panoramic radiographs (Fig. 30) 
showed good root parallelism, absence of root re-
sorption and reduction of angular infrabony defects 
in the regions of maxillary and mandibular molars 
and maxillary incisors. The stability of the case was 
maintained with periodontal consultations at every 
four months, with orthodontic maintenance of the 
fixed retention bars, and can be verified 12 months 
after treatment completion (Figs 31 and 32).

Case 3 – atypical pathological migration of 
mandibular incisors

The patient was an adult (50 years old), with Class I 
malocclusion, anterior crossbite, negative protrusion 
of -2.3 mm, bilateral posterior crossbite and diaste-
mas between the maxillary and mandibular incisors. 
Significant pathological migration in incisors gener-
ated 5.6 mm of diastema in the mandibular arch and 
2.9 mm in the maxillary arch. The mandibular arch 
still had a marked curve of Spee and the maxillary 
arch presented a reverse curve of Spee (Fig. 33). The 
patient also had nocturnal bruxism, with significant 
occlusal wear, especially in the canines.

Chronic periodontal disease also caused insertion 
loss, mobility in all incisors and loss of teeth 14, 17, 36, 
45 and 46. Significant bone loss was detected in the fol-
lowing areas: 31 (MD), 41 (MD), 34 (D), 35 (MD), 37 
(M), 47 (M), 11 (MD), 12 (D), 13 (M), 15 (M), 21 (M), 

Figure 31 - Intraoral photographs of the retention phase of Case 2.

Figure 32 - Extraoral photographs of the retention phase of Case 2.
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Figure 33 - Initial intraoral photographs of Case 3.

Figure 35 - Initial extraoral photographs of Case 3.

Figure 34 - Initial radiographs of Case 3.
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24 (D), 25 (MD), 26 (MD) and 27  (M) (Fig.  34). 
The probing depths varied from 4 to 10 mm. Gingival 
recessions were observed on the labial and lingual sur-
faces of lower incisors, particularly in tooth 31.

The chief complaints of the patient were negative 
overjet, missing teeth and lower and upper interinci-
sal diastemas. In facial photographs (Fig. 35), a con-
vex facial profile was observed, with competent lips 
and satisfactory chin. The cephalogram confirmed 
the marked projection and protraction of the man-
dibular incisors, skeletal Class II and brachycephalic 
pattern (Fig. 36, Tab. 3).

As a first step, intensive periodontal treatment 
was performed until periodontitis was controlled 
and the patient acquired the ability to maintain good 
oral hygiene. The initial planning was to perform 
periodontal control on a quarterly basis; however, 
during the intrusion of mandibular incisors, the fre-
quency of these consultations became monthly, due 
to the large accumulation of calculus in this region, 
due to the patient’s difficulty with oral hygiene. 

Figure 36 - Initial lateral cephalogram of Case 3.

During the intrusion movement, this control is even 
more important, due to the risk of displacing su-
pragingival biofilm to the subgingival region, wors-
ening the formation of infrabony periodontal pock-
ets.5 In some cases, periodontal consultations may 
be monthly until completion of the intrusion move-
ment, so that it is possible to maintain and even im-
prove the health of the reduced periodontium.20,21

The diagnostic set-up showed that the correction 
of overjet required intrusion of 3.6 mm of the man-
dibular incisors. Since these teeth had vertical alveolar 
bone loss, the three-piece intrusion mechanics of Bur-
stone46 associated with dental implants was planned, 
which were immediately placed to provide adequate 
anchorage for the cantilevers of this technique.

Since it was planned to place dental implants in 
the regions of teeth 14, 25, 26, 36, 46 and 47, and 
to extract the tooth 37 (condemned by the perio-
dontist), the diagnostic set-up was used to create a 
guide to the surgical positioning of implants using 
addition silicone. To make this guide, it is necessary 
to make retentions in the initial study model of the 
patient (Fig. 37A) and then duplicate it with guides 
for the set-up preparation (Fig. 37B). After complet-
ing the set-up, the crowns of future implants are po-
sitioned on the model and then the silicone guide 
is made, which can be transferred to the patient's 
initial study model (Fig. 37C, D and E).

A standard Edgewise 0.022 x 0.028-in appliance 
was bonded to the maxillary and mandibular den-
tal arches. The  initial alignment and leveling was 
performed with multiloop 0.012-in stainless steel 
archwire with tieback, to avoid the projection of 
incisors. Immediately after the initial alignment, 
the intrusion mechanics was started, with a passive 
0.019 x 0.025-in stainless steel base archwire in the 
region of mandibular incisors with a projection of 
3 mm to the distal surface of canines. This planning 
allowed the line of force action to pass as close as 
possible to the center of resistance of the mandibu-
lar incisors block (displaced distally to the canines, 
due to bone loss).45 The cantilevers were made from 
0.017 x 0.025-in beta titanium archwire, activated 
at every five weeks, applying an intrusion force of 
20 mg per side (5mg on each tooth) for six months.

During the six months of intrusion, the patient 
attended monthly consultations with the periodon-
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Figure 37 -  A) Retentions made in the initial model of 
the patient. B) Set-up made in the duplicated model 
with retentions. C-E) Making and transferring the sili-
cone guides.
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E
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mandibular arch, to avoid proximal stripping on 
the incisors, due to the unfavorable anatomy, and 
to minimize their movement. The patient chose 
not to reshape the region with composite resins. 
The treatment was completed with ideal coordinat-
ed 0.019 x 0.025-in stainless steel archwires.

After 30 months of treatment, a stable occlusion 
was obtained. Root parallelism was confirmed on 
the panoramic radiograph, and the appliances were 
removed. The orthodontic retainer splinted the an-
terior teeth with 0.020-in stainless steel wire bonded 
on  4-4 in the mandibular arch and 0.018-in stain-
less steel wire bonded on 3-3 in the maxillary arch. 

Figure 38 - Deficient hygiene during the intrusion 
movement.

Figure 39 - Final intraoral photographs of Case 3.

tist for scaling and root planing, due to poor hygiene 
in the region (Fig.  38). In fact, during the intru-
sion movement, monthly periodontal control can be 
indicated.40 After completion of intrusion, consul-
tations with the periodontist became quarterly and 
a 0.016-in lower multiloop stainless steel archwire 
with tieback was used to align and level the teeth. A se-
quence of progressively thicker archwires was used to 
obtain proper alignment and leveling, until the use of a 
0.019 x 0.025-in stainless steel archwire with T-spring 
to close the maxillary and mandibular spaces.

After the spaces were closed, it was decided 
to maintain the remaining black triangles in the 
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Figure 40 - Final extraoral photographs of Case 3.

Figure 41 - Final lateral cephalogram of Case 3.

A  bite  plate was installed to distribute the forces 
equally in the posterior region and protect the an-
terior region, leaving it without contact. The post-
treatment intraoral photographs show the leveling of 
maxillary and mandibular incisors, and the closure of 
diastemas, as well as reduction of extrusion and pro-
trusion of mandibular incisors, obtaining adequate 
overbite and overjet, and the prosthetic rehabilitation 
of edentulous areas (Fig. 39).

Posttreatment facial photographs showed reduced 
incisor protrusion, and a youthful and well-balanced 
face, due to lip retraction (Fig. 40). The cephalomet-
ric analysis (Tab. 3, Fig. 41) showed a small increase 
in the FMA angle, reduction in ANB (from 5.7° to 
4.1°), intrusion and retraction of maxillary incisors. 

Figure 42 - Cephalometric superimposition of Case 3.
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Figure 45 - Extraoral retention photographs of Case 3.

Figure 44 - Intraoral retention photographs of 
Case 3.

Figure 43 - Final radiographs of Case 3.
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Figure 46 - Retention radiographs of Case 3.

Measurements Pretreatment Post-treatment

SNA 83.6° 82.2°

SNB 77.9° 80.1°

ANB 6.7° 2.1°

1.NA 25.5° 28.8°

1-NA 1.9 mm 4.7 mm

1.NB 42.9° 30.0°

1-NB 13.2 mm 5.6 mm

IMPA 108.4° 96.5°

Interincisal angle 104.5° 118.5°

FMA 22.2° 19.5°

SN.Go-Me 23.6° 22.7°

PLO (Go-Gn-Ocl) 17.9° 20.5°

LAFH (ANS-Me) 65.2 mm 66.1 mm

Table 3 - Cephalometric measurements of Case 3.

The mandibular incisors were intruded and lin-
gually inclined, with improvement in the interinci-
sal angle, which was reduced to normal values. The 
cephalometric superimposition confirmed the bodi-
ly retraction, retroclination and intrusion of 3.2 mm 
of the mandibular incisor apices (Fig. 42).

The treatment results were within acceptable 
limits, and the patient was satisfied. Periapical and 
panoramic radiographs (Fig. 43) showed good root 
parallelism and mild root resorption in the maxillary 
and mandibular incisors. The radiographs showed re-
duction in the dimensions of angular infrabony defects 
in the regions of maxillary and mandibular incisors.

During the active orthodontic treatment, prob-
ing depths and bone levels in the anterior region (ra-

diographically assessed) were maintained at the levels 
reached after initial periodontal treatment. The stabil-
ity of this case was maintained with semiannual peri-
odontal consultations and orthodontic maintenance 
of retainers and the bite plate, which can be clinically 
(Fig. 44 and 45) and radiographically (Fig.  46) ob-
served 30 months after treatment completion.

Case 4 – Alveolar bone loss in maxillary inci-
sors in biprotrusive patient

The patient was an elderly man (68 years), with 
Class I malocclusion, biprotrusive incisors, overjet 
of 4.2 mm, diastemas between the maxillary cen-
tral incisors and moderate anterior lower crowd-
ing (-5.1 mm). Pathological migration generated 



© 2020 Dental Press Journal of Orthodontics Dental Press J Orthod. 2020 Nov-Dec;25(6):79-116110

Orthodontic treatment of periodontal patients: challenges and solutions, from planning to retentionspecial article

Figure 48 - Initial radiographs of Case 4.

Figure 47 - Initial intraoral photographs of Case 4.

Figure 49 - Initial extraoral photographs of Case 4.
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significant protrusion in the maxillary incisors and 
2.3 mm of upper midline diastema. The mandibular 
arch had a marked curve of Spee and the maxillary 
arch had a reverse curve of Spee (Fig. 47).

Chronic periodontitis caused mobility and sig-
nificant insertion loss in the maxillary incisors at the 
following sites: 11 (MD), 12 (M), 21 (MD), 22 (M). 
The periodontal diagnosis showed that the probing 
depths varied from 4 to 7 mm and that gingival reces-
sion was observed on the labial surfaces of maxillary 
central incisors and mandibular canines. Tooth 36, 
which had a bulky metallic pin, was condemned due 
to the presence of root fracture (Fig. 48). The patient 
also had daytime tooth clenching (centric bruxism).

The chief complaints of the patient were the 
midline diastema and the difficulty in lip sealing. 
Facial photographs (Fig. 49) showed a convex facial 
profile, with competent lips and a satisfactory chin. 
The cephalogram confirmed biprotrusion of inci-
sors, skeletal Class I and a brachycephalic pattern 
(Fig. 50, Tab. 4).

As a first step, intensive periodontal treatment 
was performed until the disease was controlled and 
the patient was trained to maintain excellent oral hy-
giene. Periodontal control was performed quarterly 

throughout the treatment and the patient cooper-
ated with a good standard of hygiene.

After this step, tooth 36 was replaced by a den-
tal implant with a provisional crown. Then, a 
0.022 x 0.028-in Roth prescription fixed orthodon-
tic appliance was bonded to both arches. The space 
to dissolve the anterior lower crowding was obtained 
by proximal stripping, performed since insertion of 
the first archwire, to avoid further projection of the 
mandibular incisors. Alignment was performed with 
0.012-in braided stainless steel archwires with tied 
omegas and a step up fold in the incisors region, to 
avoid the use of continuous leveling. The alignment 
evolved with 0.014-in, 0.016-in and 0.018-in braid-
ed stainless steel archwires, always with tied omegas 
and the step up in the incisors region.

After alignment, the intrusion was planned using 
three-piece intrusion mechanics of Burstone46 in the 
mandibular arch, to correct the marked curve of Spee 
and provide sufficient overjet to enable the retraction 
of maxillary teeth (to subsequently correct the protru-
sion). The mandibular molars did not present vertical 
bone loss and thus were considered an adequate an-
chorage for the use of cantilevers in this mechanics.

The intrusion mechanics was initiated by plac-
ing the 0.019 x 0.025-in passive stainless steel base 
archwire in the region of mandibular incisors, with 
a projection that coincided with the distal surface 
of canines, so that the line of force action passed as 
close as possible to the center of resistance of the 
mandibular incisors block. Since there was no bone 
loss in the mandibular incisors, it was not necessary 
to make a entension beyond the distal of canines.45 
The  0.017 x 0.025-in beta titanium wire cantilevers 
were activated at every five weeks and applied an in-
trusion force of 40 mg per side (10 mg on each tooth) 
for five months. After completion of intrusion, a 
0.017 x 0.025-in lower braided steel archwire with tied 
omegas was used to finalize the alignment and level-
ing. In the maxillary arch, alignment and leveling were 
performed concomitantly and also used progressively 
thicker braided and steel wires with tied omegas.

The retraction of maxillary incisors was per-
formed with a 0.019 x 0.025-in stainless steel retrac-
tion archwire with a T-spring and a bend accentu-
ating the Gable effect on the T-spring to prevent 
the extrusion of incisors during retraction (Fig. 51). 

Figure 50 - Initial lateral cephalogram of Case 4.
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This closed the midline diastema and also the spaces 
of proximal stripping of 0.2 mm/surface on all ante-
rior teeth, between the mesial aspects of teeth 14 and 
24. Since there was a need to correct the excessive 
protrusion of maxillary incisors and the upper re-
verse curve of Spee, it would be possible to consider 
the retraction with continuous wires; however, the 
presence of marked alveolar bone loss always contra-
indicates this type of mechanics. Due to the apical 
migration of the CRes, if retraction with continu-
ous archwires was used, there would be uncontrolled 

inclination from the apex of incisors to the buccal 
side, the malocclusion would not be corrected and 
this might generate side effects, such as root resorp-
tion. Due to the proximal stripping made, after the 
spaces were closed, there were no remaining black 
triangles. The treatment was completed with ideal 
0.019 x 0.025-in coordinated archwires.

After 22 months of treatment, a stable occlusion 
was obtained. Root parallelism was confirmed on the 
panoramic radiograph, and the devices were removed. 
The 0.018-in stainless steel wire retainer was bonded 
on 3-3 to the mandibular arch, complemented by a 
removable rigid acetate plate for daytime use, which 
also aided in clenching control, as a reminder for the 
patient. Due to centric bruxism, a nighttime bite 
plate was also installed, which equally distributed the 
forces in the posterior region and protected the ante-
rior region, leaving it without contact. The posttreat-
ment intraoral photographs showed that the leveling 
of incisors, closure of the diastema, rehabilitation of 
the edentulous area and correction of biprotrusion, 
overbite and overjet were achieved (Fig. 52).

The posttreatment facial photographs showed that 
the reduction of protrusion of incisors contributed 
positively both to the reduction in chin tension and to 
improve the lip seal and the smile esthetics, with good 
exposure of maxillary incisors (Fig. 53). The cephalo-
metric analysis (Tab. 4, Fig. 54) showed a small increase 
in the FMA angle, reduction in the ANB (from 5.7° 
to 4.1°), intrusion and retraction of maxillary incisors. 

Figure 51 - Illustration of the T-shaped spring and bend, accentuating the Gable 
effect on the T-spring, to prevent the extrusion of incisors during retraction.

Figure 52 - Final intraoral photographs of Case 4.
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The mandibular incisors were intruded and lingually 
inclined, with improvement in the interincisal angle, 
which was reduced to normal values. The cephalomet-
ric superimposition confirmed that there was bodily 
retraction and retroclination of the maxillary and man-
dibular incisors, and also that there was no extrusion of 
posterior teeth, used as anchorage (Fig. 55).

The treatment results were within acceptable 
limits, and the patient was satisfied. Periapical and 
panoramic radiographs (Fig. 56) showed good root 
parallelism and absence of noticeable root resorp-
tion. The radiographs showed a significant reduc-
tion in the dimensions of the angular infrabony de-
fects in the maxillary incisors region. During active 
orthodontic treatment, the probing depths and bone 
levels in the anterior segment, radiographically as-
sessed, were maintained at the levels reached after 
initial periodontal treatment.

Figure 53 - Final extraoral photographs of Case 4.

Figure 54 - Final lateral cephalogram of Case 4.

Table 4 - Cephalometric measurements of Case 4.

Measurements Pretreatment Post-treatment

SNA 85.0° 85.9°

SNB 82.9° 83.9°

ANB 2.1° 2.0°

1.NA 39.2° 29.8°

1-NA 11.2 mm 7.4 mm

1.NB 40.7° 36.0°

1-NB 10.2 mm 8.8 mm

IMPA 108.4° 103.5°

Interincisal angle 107.7° 100.5°

FMA 19.8° 20.5°

SN.Go-Me 30.1° 29.8°

PLO (Go-Gn-Ocl) 18.0° 15.5°

LAFH (ANS-Me) 69.3 mm 69.1 mm



© 2020 Dental Press Journal of Orthodontics Dental Press J Orthod. 2020 Nov-Dec;25(6):79-116114

Orthodontic treatment of periodontal patients: challenges and solutions, from planning to retentionspecial article

Figure 55 - Cephalometric superimposition of Case 4.

Figure 56 - Final radiographs of Case 4.

During the retention control of this patient, 
there was a great need for speech therapy, due to 
the atypical tongue posture during rest and speech. 
It is important to note that, in patients with loss of 
periodontal support, speech-language disorders can 
be critical to the stability of treatment and should al-
ways be evaluated. The joint performance of Speech 
Therapy and Periodontics provides these patients 
with the benefit of interaction between shape and 
function, since the maladjustments of the static and 
dynamic structures generate compensations in the 
performance of oral functions,47 which should then 
be normalized after orthodontic correction. Orth-
odontic treatment will reestablish a stable position 

of bones and teeth, to achieve the balance of these 
structures, while speech therapy directly meets the 
functional demands resulting from this structural 
imbalance, interfering with the dynamic structures, 
thus restoring the functions of the stomatognathic 
system47,48 and contributing to the stability, since it 
will adapt the active and passive functions affected 
by periodontal disease, which should be adjusted to 
the new positions achieved after orthodontic treat-
ment. In this patient, speech therapy was performed 
for eight months, until the articulation of phonemes 
and the tongue posture at rest were readjusted to the 
new occlusal arrangement, without generating un-
desirable forces on the dental structures.
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CONCLUSION
Orthodontic treatment in patients with vertical 

alveolar bone loss and history of periodontal disease 
should be planned according to the individual char-
acteristics of each patient, such as: insertion level of 
teeth that need to be moved; patient's oral hygiene; 
control obtained from periodontal disease; numbers 
of missing and/or compromised teeth; and types of 
pathological migrations present.

However, regardless of the particularities of each 
case, the sequence of six steps described in the Pyramid 
of Orthodontic-Periodontal Planning should be used 
to guide the planning and accomplishment of interdis-
ciplinary treatment focused on malocclusions and the 
needs of patients with a history of periodontitis.

As described in the presented cases, the levels of 
the pyramid must be staged and individualized for 
each patient:

1) Achievement of periodontal health: this should 
always be the first step. However, the duration of 
this treatment, the need for periodontal surgery or 
not, and the frequency of periodontal maintenance 
depend on each case and will be defined by the 
periodontist. It should be noted that the frequency 
of periodontal maintenance can be changed during 
orthodontic treatment, especially during intrusion 
movements. Ideally, the periodontist should send a 
report indicating the date of the next follow-up ap-
pointment, so that the treatment may be safely con-
ducted, dividing the responsibilities.

2) Anchorage planning: anchorage is critical in the 
movement of teeth with insertion loss. It should be 
checked whether the bone levels of posterior teeth al-
low their use as anchorage units or not. If not, the use 
of direct or indirect anchorage with TADs may be indi-
cated. If there is severe bone loss in posterior teeth, the 
tendency to extrusion and anchorage loss will increase.

3) Biomechanical planning: with the loss of alveo-
lar insertion, there is apical displacement of the CRes, 
which induces an increase in the tendency of uncon-
trolled inclinations in the accomplishment of orthodon-
tic movements. Therefore, orthodontic forces must be 
reduced, proportionally to the severity of bone loss.

4) Planning the intrusion movement: this is a very 
frequent movement in these patients due to patho-
logical migrations. However, it must be planned so 
that the force falls close to the CRes of the tooth or 
group of teeth to be moved.

5) Black triangles: they are also frequent in these 
patients, due to vertical alveolar bone loss. Usu-
ally, they become even more apparent after intru-
sion movements. The possibilities and limitations of 
correction must be presented and discussed with the 
patient during planning.

6) Retention: due to bone loss, the stability of 
results is critical. To maintain long-term results, it 
is essential to splint the anterior teeth with fixed re-
tainers (sometimes even premolars), identify whether 
there is a need to install interocclusal plates (in cases 
of possible parafunctions), speech therapy treatment 
and follow-up, and maintain routine periodontal and 
orthodontic consultations.

The realignment of teeth associated with the cor-
rection of traumatic occlusion facilitates the patient's 
oral hygiene and increases the chances of maintain-
ing the health of the supporting periodontium, even 
if reduced. It is widely demonstrated by the litera-
ture that patients with periodontitis must be moni-
tored and controlled by the periodontist for life. 
However, after orthodontic-periodontal treatment, 
regular control by the orthodontist also becomes 
essential to maintain the occlusion of this patient, 
since changes in the periodontal health condition 
may occur, with possible additional bone and dental 
losses. Therefore, the orthodontist will contribute 
to the periodontist to maintain the patients' peri-
odontal and occlusal balance, despite the countless 
potential changes that may occur.



© 2020 Dental Press Journal of Orthodontics Dental Press J Orthod. 2020 Nov-Dec;25(6):79-116116

Orthodontic treatment of periodontal patients: challenges and solutions, from planning to retentionspecial article

1. Zhong H, Jiang HJ, Pan YZ. Aesthetic effect of orthodontics treatment 

combined with periodontal splint in the treatment of fan-shaped displace-

ment of anterior teeth caused by periodontitis. Shanghai Kou Qiang Yi Xue. 

2019 Aug;28(4):417-21.

2. Thilander B. The role of the orthodontist in the multidisciplinary approach 

to periodontal therapy. Int Dent J. 1986 Mar;36(1):12-7.

3. Williams S, Melsen B, Agerbaek N, Asboe V. The orthodontic treatment of 

malocclusion in patients with previous periodontal disease. Br J Orthod. 

1982 Oct;9(4):178-84.

4. Wagenberg BD, Eskow RN. Langer B. Orthodontic procedures that improve 

the periodontal prognosis. J Am Dent Assoc. 1980 Mar;100(3):370-3.

5. Ericsson I, Thilander B. Orthodontic forces and recurrence of peri-

odontal disease: an experimental study in the dog. Am J Orthod. 1978 

July;74(1):41-50.

6. Re S, Corrente G, Abundo R, Cardaropoli D. Orthodontic treatment in 

periodontally compromised patients: 12-year report. Int J Periodontics 

Restorative Dent. 2000 Feb;20(1):31-9.

7. Boyd RL, Leggott PJ, Quinn RS, Eakle WS, Chambers D. Periodontal 

implications of orthodontic treatment in adults with reduced or normal 

periodontal tissues versus those of adolescents. Am J Orthod Dentofacial 

Orthop. 1989 Sept;96(3):191-8.

8. Melsen B, Agerbaek N, Markenstam G. Intrusion of incisors in adult 

patients with marginal bone loss. Am J Orthod Dentofacial Orthop. 1989 

Sept;96(3):232-41.

9. Melsen B, Agerbaek N, Eriksen J, Terp S. New attachment through peri-

odontal treatment and orthodontic intrusion. Am J Orthod Dentofacial 

Orthop. 1988 Aug;94(2):104-16.

10. Gkantidis N, Christou P, Topouzelis N. The orthodontic-periodontic inter-

relationship in integrated treatment challenges: a systematic review. J Oral 

Rehabil. 2010 May 1;37(5):377-90.

11. Janson M. Pergunte a um expert. Marcos Janson responde. Rev Clin Ortod 

Dental Press. 2005 Apr-May;4(2):7-21.

12. Zachrisson BU. Clinical implications of recent orthodontic-periodontic 

research findings. Semin Orthod. 1996 Mar;2(1):4-12.

13. Zasciurinskiene E, Lindsten R, Slotte C, Bjerklin K. Orthodontic treatment in 

periodontitis-susceptible subjects: a systematic literature review. Clin Exp 

Dent Res. 2016 Apr 21;2(2):162-73.

14. Shen X, Shi J, Xu L, Jiao J, Lu RF, Meng HX. Clinical evaluation of 

periodontal-orthodontic treatment in patients with aggressive periodontitis 

and malocclusion. Beijing Da Xue Bao Yi Xue Ban. 2017 Feb 18;49(1):60-6.

15. Choi SH, Kim YH, Lee KJ, Hwang CJ. Effect of labiolingual inclination of a 

maxillary central incisor and surrounding alveolar bone loss on periodontal 

stress: a finite element analysis. Korean J Orthod. 2016 May;46(3):155-62. 

16. Lindhe J, Nyman S, Ericsson L. Trauma de oclusão. In: Lindhe J. Tratado de 

periodontologia clínica. 2ª ed. Rio de Janeiro: Guanabara Koogan; 1992. 

cap. 8, p. 193-206. 

17. Amsterdam M. Periodontal prosthesis: twenty-five years in retrospect. 

Alpha Omegan. 1974 Dec;67(3):8-52.

18. Zasčiurinskienė E, Basevičienė N, Lindsten R, Slotte C, Jansson H, Bjerklin K. 

Orthodontic treatment simultaneous to or after periodontal cause-related 

treatment in periodontitis susceptible patients. Part I: Clinical outcome. A ran-

domized clinical trial. J Clin Periodontol. 2018 Feb;45(2):213-24.

19. Seixas, MR. A pirâmide das necessidades estéticas do sorriso. Rev Clín 

Ortod Dental Press. 2019 Ago-Sept;18(4):34-44.

20. Bondemark I. Interdental bone changes after orthodontic treatment: 

a 5-year longitudinal study. Am J Orthod Dentofacial Orthop. 1998 

July;114(1):25-31.

21. Cardaropoli D, Re S, Corrente G, Abundo R. Intrusion of migrated incisors 

with infrabony defects in adult periodontal patients. Am J Orthod Dentofa-

cial Orthop. 2001 Dec;120(6):671-5; quis 677.

22. Couto GMD, Soares CES, Queiroz APG, Rodrigues VB, Barbosa OLC. Tra-

tamento ortodôntico em paciente com periodonto reduzido dez anos de 

acompanhamento. Ortodontia. 2016 Sept-Oct;49(5):376-86.

23. Agarwal S, Gupta S, Chugh VK, Jain E, Valiathan A, Nanda R. Interdis-

ciplinary treatment of a periodontally compromised adult patient with 

multiple missing posterior teeth. Am J Orthod Dentofacial Orthop. 2014 

Feb;145(2):238-48. 

24. Melsen B. Limitations in adult orthodontics. In: Melsen B, editor. Current 

controversies in orthodontics. Chicago: Quintessence; 1991. p. 147-79.

25. Pearson LE. Vertical control in fully-banded orthodontic treatment. Angle 

Orthod. 1986 July;56(3):205-24.

REFERENCES

26. Geramy A. Alveolar bone resorption and the center of resistance modifica-

tion (3-D analysis by means of the finite element method). Am J Orthod 

Dentofacial Orthop 2000 Apr;117(4):399-405.

27. Zasčiurinskienė E, Lund H, Lindsten R, Jansson H, Bjerklin K. Outcome 

of orthodontic treatment in subjects with periodontal disease. Part III: 

a CBCT study of external apical root resorption. Eur J Orthod. 2019 Nov 

15;41(6):575-82.

28. Tore K, Knut M. Movimento dentário ortodôntico na terapia periodontal. 

In: Lindhe J. Tratado de periodontologia clínica. 2ª ed. Rio de Janeiro: 

Guanabara Koogan; 1992. p. 470-86.

29. Burstone CJ, Pryputniewicz RJ. Holographic determination of cen-

ters of rotation produced by orthodontic forces. Am J Orthod. 1980 

Apr;77(4):396-409.

30. Tanne K, Koenig HA, Burstone CJ. Moment to force ratios and the center 

of rotation. Am J Orthod Dentofacial Orthop. 1988 Nov;94(5):426-31.

31. Martins RP. Por que eu preciso saber o que é a proporção Momento-For-

ça. Rev Clín Ortod Dental Press. 2017 Feb-Mar;16(1):38-45.

32. Bernstein RL, Preston CB, Lampasso J. Leveling the curve of Spee with a 

continuous archwire technique: a long term cephalometric study. Am J 

Orthod Dentofacial Orthop. 2007 Mar;131(3):363-71.

33. Cattaneo PM, Dalstra M, Melsen B. Moment-to-force ratio, center of rota-

tion, and force level: a finite element study predicting their interdependen-

cy for simulated orthodontic loading regimens. Am J Orthod Dentofacial 

Orthop. 2008 May;133(5):681-9.

34. Malmgren O, Levander E. Minimizing orthodontically induced root resorp-

tion: guidelines based on a review of clinical studies. World J Orthod. 

2003;4(1):19-30.

35. de Barros, LAB, Cardoso MA, de Avila ED, de Molon RS, Siqueira DF, 

Mollo-Junior FA, et al. Six-year follow-up of maxillary anterior rehabilita-

tion with forced orthodontic extrusion: achieving esthetic excellence 

with a multidisciplinary approach. Am J Orthod Dentofacial Orthop. 2013 

Oct;144(4):607-15. 

36. Pikdoken L, Erkan M, Usumez S. Gingival response to mandibular incisor 

extrusion. Am J Orthod Dentofacial Orthop. 2009 Apr;135(4):432.e1-6; 

discussion 432-3.

37. Corrente G, Abundo R, Re S, Cardaropoli D, Cardaropoli G. Orthodon-

tic movement into infrabony defects in patients with advanced peri-

odontal disease: a clinical and radiological study. J Periodontol. 2003 

Aug;74(8):1104-9.

38. Ziahosseini P, Hussain F, Millar BJ. Management of gingival black triangles. 

Br Dent J. 2014 Nov;217(10):559-63. 

39. Chen MC, Liao YF, Chan CP, Ku YC, Pan WL, Tu YK. Factors influencing the 

presence of interproximal dental papillae between maxillary anterior teeth. 

J Periodontol. 2010 Feb;81(2):318-24.

40. Cirelli JA, Nogueira AVB, Lopes BMV, Sakima MT. Associação da ortodontia 

com a periodontia no manejo da periodontite crônica. In: Romito GA, Hol-

zhausen M, Saraiva L, Pannuti CM, Villar CC. Estratégias terapêuticas atuais 

no manejo da doença periodontal e peri-implantar. São Paulo: Napoleão; 

2017. p. 200-15.

41. Awartani FA, Tatakis DN. Interdental papilla loss: treatment by hy-

aluronic acid gel injection: a case series. Clin Oral Investig. 2016 

Sept;20(7):1775-80. 

42. Sharma E, Sharma A, Singh K. The role of subepithelial connective tissue 

graft for reconstruction of interdental papilla: clinical study. Singapore 

Dent J. 2017 Dec;38:27-38. 

43. Nibali L, Sun C, Akcali A, Meng X, Tu YK, Donos N. A retrospective study 

on periodontal disease progression in private practice. J Clin Periodontol. 

2017 Mar;44(3):290-7.

44. Kloukos D, Eliades T, Sculean A, Katsaros C. Indication and timing of soft 

tissue augmentation at maxillary and mandibular incisors in orthodontic 

patients. A systematic review. Eur J Orthod. 2014 Aug;36(4):442-9. 

45. Proffit WR. Equilibrium theory revisited: factors influencing position of 

teeth. Angle Orthod. 1978 July;48(3):175-86.

46. Burstone CJ, Koenig HA. Force systems from an ideal arch. Am J Orthod. 

1974 Mar;65(3):270-89.

47. Campos LCS, Reis FKW, Buarque APFC, Guedes JBR, Cunha DA, da 

Silva HJ. A interferência das doenças periodontais na fala: relato de caso 

clínico. Int J Dent. 2010 Jan-Mar;9(1):52-6.

48. da Silva TR, Canto GL. Integração odontologia-fonoaudiologia: a im-

portância da formação de equipes interdisciplinares. Rev CEFAC. 2014 

Mar-Apr;16(2):598-603.


