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Introduction

Julia Harfin

This atlas was written taking into consideration the most 
common problems that are frequently encountered in young 
children.

Interceptive treatment is intervening in the developing 
dentition to allow it to achieve the best occlusion possible or 
to make subsequent treatment as simple and short as possible 
(DiBiase 2002).

There is no doubt that early treatment can be justified if it 
provides additional benefits to the patient.

The question of when, how, and why is answered in depth 
in all the clinical cases contained in this atlas. The goal is to 
focus on functional and skeletal rather than dental correction.

Knowing the diagnosis criteria and which type of cases 
should be treated early, will permit the clinician to offer the 
most efficient solution for each individual patient. In general 
the first phase of treatment in the early mixed dentition has to 
be followed by a second phase in the permanent dentition.

When and how much growth will occur is unpredictable 
in some patients, but the direction of growth can be managed 
(Sureh). However, it is important for the clinician to be able 
to diagnose and intercept certain developing problems 
through early treatment.

Many other cases should be supervised, but not treated 
until the permanent teeth are in place. We must base our 
decision on a correct diagnosis taking into account that the 
correction of functional and skeletal imbalances is funda-
mental before the eruption of all the permanent teeth.

One of the most important advantages to begin the treat-
ment early is to take advantage that in early mixed dentition, 
the skeletal growth pattern can be modified to a certain point. 
Other doctors with different protocols suggest that the treat-
ment has to begin after the eruption of the second molars 
(Behrents 2006). At this time growth modification will be 
limited.

Specific indications for early treatment include class II or 
class III malocclusion, with maxillary midface deficiency 
anterior and posterior crossbite (unilateral and bilateral), 
midline discrepancies due to early loss of deciduous teeth 
with a midline shift, severe anterior open bite, severe deep 
bite with palatal impingement, finger-sucking habits, crowd-
ing resulting in ectopic positioning of permanent teeth, etc. 
(Dugoni 1998).

But not all the circumstances are black or white; each 
patient is unique.

For example, the most appropriate timing for the treat-
ment of class II malocclusion is controversial (Cozzani et al. 
2013). Some clinicians advocate starting a first phase in 
mixed or temporary dentition, but others prefer to wait until 
the second molars were erupted.

Also, the timing of treatment interventions can be influ-
enced by the severity of the malocclusion, the age, and matu-
rity of the patient at the time the treatment begins.

It is important to emphasize that different types of brack-
ets and wires were used by the authors to treat the patients 
since there isn’t a single type of bracket or wire that performs 
a correct diagnosis in each clinical case, until now.

The role of the orthodontist is to manage the problem in 
the most efficient way for a better diagnosis. It is fully recog-
nized that some malocclusions are best treated early for bio-
logical, functional, and social reasons.

Different alternatives for each malocclusion will be 
described step by step in each chapter.

It is evident that to design an efficient treatment plan, the 
clinician must understand the growth and development pro-
cess very clearly.

It is well known that the difference in the response of 
patients with the same orthodontic treatment is the result 
of variability in the direction and rate of craniofacial 
growth.

It is impossible to decide the best time to begin the treat-
ment based solely on the chronological age since the major-
ity of the malocclusions that have to be treated during mixed 
dentition are the result of multiple factors.
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In general mixed dentition is the best time to start treat-
ment when the correction of habits with or without anterior 
or lateral transverse crossbite is indicated.

A panoramic radiograph is mandatory at age 8–10 years 
to confirm the presence or absence of agenesias, supernu-
merary teeth, cysts, mesiodens, etc.

The last chapter Controversies analyzes the most com-
mon ones in depth.

The following examples show the importance of the tim-
ing of treatment according to the initial pathology, the direc-
tion of growth, and the normalization of the functional 
problems such as nasal breathing and tongue posture at rest 
or during swallowing.

Although they were skeletal and dental class III at the 
beginning of the treatment with a similar biotype, the results 
that were achieved in the long term were completely 
different.

The parents of this 6-year-old patient asked for a second 
opinion about the best time to begin his treatment. They were 
very interested in having him treated very early and avoid the 
orthognathic procedure that was suggested. The front photo-
graphs confirmed a significant negative overjet and overbite 
that was present in the anterior region (Fig. 1.1a, b).

From the etiological point of view, it is important to con-
sider that his two older sisters had class I molar and canine, 
but two of his seven cousins were class III and were treated 
with orthognathic surgery.

The dental front and lateral photographs showed that the 
lower incisors were in contact with the upper labial gingival 
tissues, and, until then and for unknown reasons, he only ate 
soft meals.

The lateral radiograph confirmed the negative anterior 
position of the front teeth. Ricketts analysis demonstrated 
normal convexity with a retruded upper lip and everted lower 
lip. An increased facial axis was present (95°), along with a 
short lower anterior height (41°) (Fig. 1.2a, b).

The real question is when would be the best treatment 
time to begin the correction of this Class III malocclusion? Is 
it advisable to begin now or to wait until 11–12 or 18 years 
of age?

There is no doubt that the normalization of the anterior 
negative crossbite should take place as early as possible 
since it will help achieve a normal development of the max-
illa and to improve the soft tissue profile.

These were the results after 26 months with a functional 
appliance (Fig. 1.3a, b). Overjet and overbite were improved 
and midlines were almost normal. The objectives of phase I 
of treatment were accomplished. It was important to improve 
the anterior position of the tongue.

However, the most important question is if the treatment 
results will remain stable over the long term.

These were the photos 9 years after treatment. The results 
were maintained or even improved even though some gingival 

retractions were seen in the upper canine area (Fig. 1.4a, b). 
Fortunately, in this particular clinical case, a second phase of 
treatment was not necessary.

The comparison between the smile photos at the begin-
ning and 9 years after treatment was the best proof that the 
results were maintained throughout his whole childhood and 
adolescence (Fig. 1.5a, b).

As a conclusion, it is possible to affirm that the treatment 
of very young class III patients with a significant anterior 
deep overbite is more reliable than when the class III is in 
combination with a significant open bite, as it is observed in 
the second patient.

The next case is very different from the first. It was clear 
proof that although that early treatment is essential, the type 
of growth and direction of growth also determine what the 
result will be. She was only 4 years, 9 months of age. Her 
dental history showed that her parents were skeletal class III 
but not her young sister.

The front photographs showed an important dentoalveo-
lar class III with a significant open bite in the anterior region 
and crossbite in the lateral areas.

As a consequence of the lower and anterior position of the 
tongue, significant diastemas were present in the lower arch 
(Fig. 1.6a, b). The normalization of the position of the tongue 
is one of the most difficult issues and requires a lot of time 
and effort for the patients and their parents.

Although Ricketts analysis was developed for 9-year-old 
patients, the lateral radiograph confirmed that the patient had a 
dental and skeletal open bite – class III with braquifacial bio-
type. This combination has the poorest long-term prognosis.

It is very important to take into account that patients with 
class III and open bite are harder to treat than those with 
class III and deep bite. The normalization of the tongue pos-
ture at rest and in function is mandatory to avoid relapse 
(Fig. 1.7a, b).

The real question is until when it is possible to redirect 
growth in these class III patients and how to know, at an early 
age, how the mandible will develop.

Evaluation of the overall treatment and posttreatment 
changes confirm that overcorrection in this first phase of 
treatment is recommendable (Baccetti and Franchi 2006).

These are the results after 3 years of treatment with a 
rapid maxillar expander in conjunction with a face mask. 
Although most of the treatment objectives were achieved, it 
would have been better to finish this first phase of treatment 
with more overjet and overbite, but the patient and her par-
ents decided to conclude this phase for personal reasons. No 
speech therapy treatment was recorded.

At the end of this first phase, the posterior crossbite was 
not totally corrected, and midlines were not coincident. 
The change of color of the right upper central incisor was 
the result of trauma produced while riding her bicycle 
(Fig. 1.8a, b).

J. Harfin
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a b

Fig. 1.1 (a, b) Frontal and lateral pretreatment photographs. A significant negative overbite was present
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a b

Fig. 1.2 (a, b) Pretreatment lateral radiograph and Ricketts analysis

a b

Fig. 1.3 (a, b) Frontal and lateral posttreatment photographs at the end of phase I of treatment
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a b

Fig. 1.4 (a, b) Control 9 years after treatment. The results were maintained. Overjet, overbite, and midlines were improved

a b

Fig. 1.5 (a, b) Comparison of the smile photographs pre and 9 years after treatment
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a b

Fig. 1.6 (a, b) Frontal and lateral pretreatment photographs. A significant skeletal and dental class III with a considerable open bite was present 
in this 4-year, 9-month girl
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Fig. 1.7 (a, b) Lateral radiograph and Ricketts analysis at the beginning of the treatment. Class III with a significant open bite was confirmed

a b

Fig. 1.8 (a, b) Frontal and lateral photos at the end of this phase of treatment. Not all the objectives for phase 1 were completed
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The lateral radiograph at the end of the first phase of treat-
ment confirmed the clinical results (Fig. 1.9a, b).

The patient returned after 5 years without any previous 
follow-up. The parents admitted that due to some personal 
problems, they neglected her treatment. She also discontin-

ued the treatment with the speech therapist and never used 
the retainers. The results were totally unexpected.

The clinical photos clearly showed that the open bite in 
conjunction with class III molar and canine worsened more 
than expected (Fig. 1.10a, b).
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a b

Fig. 1.9 (a, b) Lateral radiographs and Ricketts cephalogram at the end of phase I of treatment. Most of the objectives were fulfilled

a b

Fig. 1.10 (a, b) Frontal and lateral photographs 5 years without follow-up. The results were worse than expected
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The cephalometric radiograph and Ricketts analysis con-
firmed the skeletal open bite – class III. The treatment plan at 
that time had to include an orthognathic surgical procedure 
when the patient was almost 20 years old (Fig. 1.11a, b).

These two clinical cases clearly demonstrated the impor-
tance of the normalization of the function and that the pos-
sibility to redirect growth is one of the major goals in this 
phase of treatment.

The difference in the response of patients with a similar 
orthodontic treatment protocol is the result of variability in 
the direction and rate of craniofacial growth as it was demon-
strated with these two young class III patients.

Integrated diagnosis is the basis that will allow us to 
determine the best treatment plan while considering the 
direction and quantity of growth.

It is important to take into consideration that maintaining 
the results for a long term depends on a number of factors: 
facial biotype, direction of growth, heredity, control of hab-
its, etc.

The early treatment of the following patient was manda-
tory not only because of his profile but also due to the posi-
tion and protrusion of the upper incisors.

The objectives of the first phase of treatment included the 
normalization of the position and inclination of the upper 
incisors to prevent any type of dental or dentoalveolar frac-
ture as a consequence of an accident at home or at school. At 
the same time, the improvement of the position of the lower 
lip was necessary (Franchi).

The consultation with the otorhinolaryngologist was also 
mandatory because it was necessary for the patient to be able 
to breathe without any problems in order to reeducate the 
position of the lips and the tongue.

The real question is what the best orthodontic treatment 
approach for this specific patient with prominent upper front 
teeth is. The answer can vary from the beginning at that time 
or waiting until all the permanent teeth erupt.

Since one of the treatment objectives was to avoid the 
fracture of the anterior upper incisors, there is no doubt that 
the treatment had to begin at that moment.

A consultation with the otorhinolaryngologist was funda-
mental since the patient had to learn how to start breathing 
through his nose.

Before selecting the best treatment plan for this patient, it 
was necessary to determine which type of class II he had.

Without knowing the etiology, it is very difficult to deter-
mine the correct, individualized treatment plan.

It is well known that functional matrix facilitates the 
lower third development in the three directions; thus, in early 
mixed dentition, the normalization of habits is fundamental 
to facilitate tooth eruption in normal position.

To complete the diagnosis protocol, the patient was sent 
to his pediatrician because he snored loudly at night. He had 
a convex profile with a closed nasolabial angle in conjunc-
tion with difficulties to close his mouth. Also, he had some 
respiratory problems along with thumb-sucking and lower 
lip interposition (Fig. 1.12a, b).

In order to determine the best and most efficient treatment 
protocol, it is necessary to consider if it is only an anteropos-
terior problem or if it is combined with a transversal one. In 
this situation, it is highly recommendable to treat the trans-
versal discrepancy first (Subtelny 2000). Also, it is advisable 
to restrain the forward displacement of the maxillary denti-
tion and its alveolar process and at the same time allow the 
normal development of the mandible.

As a consequence of all the functional problems, the man-
dibular dentition was retro-positioned with retroinclined 
mandibular incisors and total lack of space for the lower left 
canine (Fig. 1.13a, b).

The panoramic radiograph confirmed the normal path of 
eruption of the other permanent teeth. The lateral radiograph 
showed the important frontal displacement of the upper inci-
sors. He had a meso-facial biotype with a convexity of 9 mm.

The interincisal angle was 135° and his facial axis 85° 
(Fig. 1.14a, b).

The evidence suggests that providing early orthodontic 
treatment for children with prominent upper front teeth is 
more effective in reducing the incidence of incisal trauma 
than providing one course of orthodontic treatment when 
the child is in his adolescence (Thiruvenkatachari et al. 
2014).

A myofunctional appliance (Trainer) was suggested in 
order to normalize nasal breathing and the position of the 
oral muscles.

The mother and the patient were very enthusiastic about 
the treatment since other doctor suggested to wait until 
18 years of age and then correct the malocclusion with the 
help of an orthognathic procedure.

The patient was controlled by the orthodontist every 
2 months, but he went to the speech therapist twice a week 
during the first year and then only once a week.

It is advisable that the patient use the appliance 2 h during 
the day and all night.

These are the results after 3 years of treatment with a 
functional appliance that helped to normalize function and as 
a consequence redirected the position of the erupting teeth 
(Fig. 1.15a, b).

The patient continued using the appliance every night 
with a 3-month control. No brackets were bonded until that 
moment of the treatment, and the mother confirmed that the 
snoring disappeared.

1 Introduction
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a b

Fig. 1.12 (a, b) Frontal and lateral facial pretreatment photographs. Difficulties in closing his mouth were clearly visible
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Fig. 1.11 (a, b) Lateral radiographs and Ricketts analysis 5 years later. The results clearly showed the adverse direction of growth

J. Harfin



9

a b

Fig. 1.13 (a, b) Pretreatment of the right and left sides. Total lack of space for the left lower canine was confirmed along with the retroinclination 
of the lower incisors

a b

Fig. 1.14 (a, b) Pretreatment panoramic and lateral radiograph. The anterior position of the upper incisors was confirmed

a b

Fig. 1.15 (a, b) Frontal view with and without the appliance in place after 3 years of treatment

1 Introduction



10

His profile improved more than expected. No brackets 
were used during all the second phase of treatment.

Since he can breathe normally, his behavior improved not 
only at school but also at home with her brothers too (Fig. 
1.16a, b). There was an important improvement in his profile 
and in his dental anterior position.

A control 6 months later confirmed that the results were 
maintained. The incisors are normally positioned with good 
overjet and overbite. The gingival line and the occlusal plane 
were parallel (Fig. 1.17a, b).

The lateral views confirmed that the lower canines erupted 
normally although they didn’t have sufficient space at the 
beginning of the treatment (Fig. 1.18a, b).

The normalization of the upper and lower arch was the 
result of the new function of the oral muscles. Now they were 
rounded with space for all the permanent teeth (Fig. 1.19a, b).

In order to maintain the results and to control the position 
of the tongue and the width of the upper and lower arches, a 
new, more rigid (second-phase) Trainer was recommended 
(Fig. 1.20a, b).

After analyzing this type of patient, the conclusions 
would be that the early transitional dentition period seems to 
be the best time to correct these functional alterations in a 
very controlled and efficient manner.

The final photographs clearly demonstrated the normal-
ization not only of the frontal teeth but also of the soft tis-
sues. At that point, he could close his mouth without any 
muscle tension, and the nasolabial angle was within normal 
ranges (Fig. 1.21a, b).

Front and occlusal photographs 1 year after treatment. All 
the teeth erupted in normal position. Class I canine and molar 

were achieved and maintained with perfect alignment. The 
patient had good oral hygiene during the whole treatment 
(Fig. 1.22a, b).

The comparison between the two profile photographs is 
the best demonstration of the results that were achieved 
when the function is recover. No extractions were performed 
in the upper arch (Fig. 1.23a, b). The change in the nasolabial 
angle was better than expected as a consequence of the nor-
malization of the stomatognathic system.

This clinical case strongly supports the benefits of the pro-
tocol that include 2- or 3-phase treatment. An early and accu-
rate diagnosis is the most important issue, no matter the 
number of phases that the patient requires to achieve the best 
result in a more conservative manner with fewer orthognathic 
procedures.

Another malocclusion that has to be treated very early is 
the anterior deep bite since the musculature plays an impor-
tant role before, during, and after treatment during the long 
retention period. The early treatment protocol to correct the 
anterior deep bite can be divided in three big groups:  intrusion 
of the anterior teeth, extrusion of the posterior ones, or a 
combination of both.

To design the best treatment plan, a careful analysis of the 
smile at rest and during function is fundamental. The posi-
tion of the upper incisors during the smile determines if the 
upper incisors have to be intruded or not.

The next patient is a clear example. She was 9 years, 
6 months of age. Her mother, a well-known odontopediatric, 
was very disappointed since her daughter never used any 
removable functional appliances in order to correct the con-
siderable anterior deep bite.

a b

Fig. 1.16 (a, b) Frontal and profile photograph at this moment of the treatment. The normalization of the anterior occlusion and the position of 
the lips were remarkable

J. Harfin
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a b

Fig. 1.17 (a, b) Control 6 months after treatment. Midlines, overjet, and overbite were pretty normal

a b

Fig. 1.18 (a, b) Right and left lateral views. Class I molar was maintained, and at this moment, the right and left canine had enough space to erupt

a b

Fig. 1.19 (a, b) Upper and lower arch at this moment of the treatment. They had normal transverse and anteroposterior dimension

1 Introduction
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a b

Fig. 1.20 (a, b) Second-phase Trainer was recommended in order to maintain the excellent results that were achieved

a b

Fig. 1.21 (a, b) Posttreatment front and profile photographs. The lips closed without any muscular tension, and the nasolabial angle was totally 
normal

J. Harfin



13

a b

Fig. 1.22 (a, b) Frontal and occlusal view 1 year after treatment. The results improved with good oral hygiene. Midlines, overjet, and overbite 
were maintained

a b

Fig. 1.23 (a, b) Comparison pre- and posttreatment profiles. A significant improvement in the soft tissues was achieved and maintained

1 Introduction
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The front photograph confirmed an overbite of 100% in the 
central incisor region that was confirmed in the lateral radio-
graph. Dental midlines were coincident and the upper lateral 
left incisor was more extruded than the right one. The lower 
anterior height was clearly diminished (41°) (Fig. 1.24a, b).

The lateral views confirmed the significant overbite and 
the retroclination of the upper incisors. The first upper and 
lower molars were not fully erupted (Fig. 1.25a, b). The 
occlusal plane wasn’t parallel to the gingival line.

Taking into consideration that in this specific patient the 
first priority was the normalization of the anterior vertical 
dimension, four lingual brackets were bonded on the palatal 
surface of the central and lateral incisors along with a coaxial 
arch. An indirect method with an individualized setup was 
fully recommended to bond the brackets correctly. No bands 
or tubes were placed on the molars to allow their physiologi-
cal eruption and achieve a normal overbite (Fig. 1.26a, b).

As a consequence an expected lateral open bite was pres-
ent in the posterior region (Fig. 1.27a, b). Bearing in mind 
that when the molars erupt slowly, they erupt with bone, no 
other appliance was used in this phase.

A follow-up 4 months later showed a significant improve-
ment of the anterior overbite only with this fixed appliance. 
The lower incisors were clearly visible (Fig. 1.28a, b).

The extrusion on the right and left region was remarkable. 
Since this extrusion was performed very slowly, the muscles 
accompanied it and consequently relapse would be not 
expected (Fig. 1.29a, b).

The comparison pre- and posttreatment (6 months) con-
firmed that the treatment plan that was suggested was effi-
cient. Phase 1 was very important since the adaptation of the 
musculature system is very predictable. It is possible that a 
second phase of treatment would be necessary when all the 
permanent teeth erupted. Although a significant posterior 
extrusion was performed, the midlines were stable (Fig. 
1.30a, b).

The key was that the patient uses this “fixed functional 
appliance” 24 h a day, and in this way, the whole stomato-
logic system would adapt to the new vertical dimension, and 
a normal functional occlusion would be achieved. The reten-
tion plan has to include a functional appliance until all the 
permanent teeth were erupted to maintain the achieved 
results.

There is no doubt regarding all the benefits of the early 
orthodontic treatment, no matter if more than one phase of 
treatment (Bowman 1998) is necessary.

The focus has to be placed on the treatment response 
since each patient is unique.

a b

Fig. 1.24 (a, b) Frontal view and lateral radiograph of this important overbite

J. Harfin
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a b

Fig. 1.25 (a, b) Class I right and left molar and canine were observed. The anterior overbite was almost 100%, and the retroinclination of the 
upper incisors was confirmed

a b

Fig. 1.26 (a, b) Lingual brackets were bonded on the palatal surface of the upper incisors with a partial coaxial arch

a b

Fig. 1.27 (a, b) Lateral views after the indirect placement of the lingual brackets with an expected transitional lateral open bite
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a b

Fig. 1.28 (a, b) Frontal and occlusal photos after 4 months of treatment

a b

Fig. 1.29 (a, b) The extrusion in the temporary and first permanent molar region was important

a b

Fig. 1.30 (a, b) Comparison pre and after 6 months of treatment with a fixed appliance that acts as a functional appliance

J. Harfin
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Conclusions

One of the benefits of the early orthodontic treatment is 
the improvement of the self-esteem of the patients since 
personal interactions at school are very significant at this 
age. It is important to emphasize that different types of 
brackets and wires were used since there is no intelligent 
bracket that performs a correct diagnosis in each patient, 
until now.
The early normalization of the neuromuscular behavior is 
more important than simply the position of some teeth and 
as a result early treatment has a real advantage to avoid 
adverse effects.
The role of the orthodontist is to manage in the most effi-
cient way for a better diagnosis, prognosis, treatment, and 
retention plan.
It was totally demonstrated that there is not one appliance that 
fits all the patients even with a similar age and malocclusion.
In general the treatment plan was divided into one, two, or 
more phases: the first phase has to be undertaken only on the 
primary teeth or early mixed dentition to correct habits and 
alleviate functional problems before the second or third phase 
of treatment with fixed appliances in the permanent dentition.
The key question is diagnosis, timing, and efficacy of 
treatment.
The selection of the best therapy has to be based on avail-
able evidence.
It is important to remember that early treatment phase 
cannot avoid a second phase of treatment but does reduce 
its length and complications.
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The Importance of the Speech Therapist 
During the Interceptive Orthodontics 
and Myofunctional Therapy

Lic Ana Delia Vassallo

The orofacial region is a common area of different specialties. 
It was denominated stomatognathic system for a long while. 
After detailed analysis of the complex number of tissues and 
organs and after considering the totality of the anatomical and 
functional elements, researchers have reached the conclusion 
that the name stomatognathic system is insufficient. That’s 
why currently, with wider and more modern criteria, it is now 
called cranial-cervical orofacial system (Moyano).

This system is a heterogeneous group of tissues and 
organs. Anatomical or functional alterations have the capac-
ity to compensate or adapt and lead the child, youth, or adult 
to live in an unhealthy imbalance. The morphology of a sub-
ject is the result of the activity of the different muscular 
groups which throughout growth give shape to the skeleton. 
Our field of interest, orofacial, is included (Soulet 1989). 
After all, orofacial shapes are generated by osteogenesis 
which is produced by minimal pressure exerted by surround-
ing tissues. This is due to the fact that orofacial bones have 
intramembranous ossification. Its growth and development 
are associated with the force of soft tissues along with genetic 
and environmental characteristics.

Not all bone structures have the same consistency. The 
quality is related to the osseous biography of the patients. It 
is important to recognize the prenatal antecedents, the qual-
ity of food consumed by the mother during pregnancy, 
whether the gestation was normal or had problems, and what 
type of medication was taken (Moyano).

Functions carried out by the cranial-cervical orofacial 
system:

• Swallowing (sucking)
• Respiration/breathing
• Chewing

These are vital functions that are well defined and recip-
rocal among them.

Functions in relation to communication:

• Speaking/language
• Expressive mimic

2.1  Functions of the Cranial-Cervical- 
Orofacial System

2.1.1  Swallowing

Swallowing is a complex biological function; it is meant to 
transfer saliva, solids (previously chewed), liquids, and other 
substances safely from the mouth to the stomach. It is the 
beginning of the digestive process which prepares and con-
duces food so that it is later absorbed in the gastrointestinal 
tract. The purpose of these physiological habits is to produce 
energy which is needed for growth, development, and matu-
rity of the child. It also provides adults with energy for their 
daily activities.

2.1.2  Evolution of Swallowing

2.1.2.1  Swallowing in the Fetus
It is a biological and physiological process that is pro-
grammed genetically. This function begins inside the womb; 
the fetus swallows amniotic liquid and this contributes to the 
regulation of the volume of the liquid between mother and 
fetus (Moyano). The motor activity is made evident through 
the reflex of opening the mouth, the stimulation of the lip, 
and the proximity of the hand to the mouth, all of which 
show neurological maturity. Once the reflex of sucking 
appears, sucking and swallowing are associated and continue 
until birth. Its efficiency is of utmost importance for the 
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 newborn baby’s feeding. This activity reflects where all the 
motor nuclei of the brain stem participate.

2.1.2.2  Swallowing in Newborn and Nursing 
Babies

Sucking while nursing is a consequence of the stimulation of 
the upper lip or the mucosa of the premaxilla. Its efficacy is 
paramount since suction ensures swallowing because they 
are inseparable. At this stage, swallowing is still a mere 
reflex, from the mouth to the stomach. It is solely something 
that occurs as a consequence of the relationship the anatomi-
cal structures have.

The tongue is large in relation to the tissue that surrounds 
it; it is in an anterior position and rests on the gingival mam-
elons, stimulating the development of future teeth (Juri).

Nursing develops and consolidates the function of swal-
lowing. It is extremely important for the harmonious devel-
opment of the structures since propulsive movements of the 
mandible are produced along with neuromuscular orofacial 
activity that collaborates in the development of shape. 
Nursing is extremely important for the development of the 
child, not only because of the components in the milk but 
also because it consolidates the bond between the mother 
and child which ensures the psycho-affective development of 
the child. Health in this case does not only refer to physical 
well-being but also psychological. Many believe the origin 
of well-being begins when nursing.

2.1.2.3  Swallowing in Children
When teeth begin to erupt, the behavior is modified and new 
occlusal contacts begin to appear; new habits such as lateral-
ization of food in the mouth in order to chew begin to 
develop. These changes start progressively as of age 3, when 
all primary teeth are present. The orbicular shape of the lips 
meant to close firmly is no longer needed. Also, the tongue 
rests on the palate; there is molar contact and there is a 
change in the pattern of swallowing, from the anterior region 

to the posterior region. This stage of transition is consoli-
dated thanks to the growth of the anatomical structures 
involved as well as to the maturation of the central nervous 
system.

If interposition of the tongue when swallowing or at rest 
is still present between ages 3 and 5, it will affect the primary 
teeth, even more so the permanent teeth. As a consequence, 
harmonious dental-maxillary growth will be affected.

2.1.2.4  Functional or Mature Swallowing
It is the fine neuromuscular coordination that contributes to a 
balanced morphogenesis of the maxillary-mandibular arches, 
in concordance to growth, to the development of muscular 
anatomical structures, and to the level of maturity of the cen-
tral nervous system.

What characterizes it are the following:

• Contact of both lips, without muscular contraction.
• Dental occlusion.
• The tip of the tongue lies on the (lingual incisor-anterior) 

retro-incisive area.
• The back of the tongue rests against the palate.
• The base descends at an angle of 45°.

Functional swallowing is intimately associated with nasal 
breathing. Any pathology that obstructs the airway will 
cause alterations in chewing and as a consequence, in the 
behavior of the tongue when swallowing (Moyano).

2.1.3  Stages or Phases of Functional 
Swallowing

Though, here, functional swallowing has been divided into 
four stages, it is important to keep in mind that swallowing is 
a succession of motions that occur quickly and that are inter-
connected (Gardiner).

L.A.D. Vassallo
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2.1.3.1  Oral Preparative Stage
In this stage solid food is processed, semisolid food is tasted, 
and liquids are displaced. It is completely conscious. How 
long this lasts depends on personality, emotions, size and con-
sistency of food, secretion of saliva, and dental occlusion. 
Also, it is voluntary, so ingestion can be interrupted in case 
food is too hot, tastes bad, or contains odd particles (Segovia).

This is when pleasure is felt upon tasting food which is 
very associated with the sense of smell. The soft palate is in 
contact with the base of the tongue, the food stays in the 
mouth while chewing, and simultaneously breathing through 
the nostrils takes place. This enhances the ability to capture 
scents and aromas which make the experience more enjoy-
able. Sight also collaborates in this.

It begins with grip, cut, and transfer of the solid food 
toward the premolars and molars to be ground, crushed, and 
salivated. Mastication or chewing adequately prepares food 
to be swallowed (Fig. 2.1). This food processing stage 
requires muscular integrity that enables complex movements 
as well as adequate dental occlusion.

Adequate bilateral mastication which is multidirectional, 
alternate, stimulates the support structures that contribute to 
the development of the maxilla, the mandible, and the stabil-
ity of the occlusion and oral hygiene (Moyano).

Once food has been crushed and ground, aided by saliva, 
the food is moved to the back of the tongue in order to be 
pushed back and thus, the second stage begins.

2.1.3.2  Exclusively Oral Stage or Transfer
Once food has been prepared and positioned on the back of 
the tongue, transfer of the food begins thanks to peristaltic 
motion that moves food to an anteroposterior position to 
push it toward the oropharynx (Fig. 2.2). The tongue is of 
vital importance at this stage. The tip rests against the lingual 
surface of the incisors; the back is in contact with the soft 
palate, exerting pressure against the midpalatal suture. At 
this point, negative intraoral pressure is produced which 
favors the descent of the palate and multi-directional expan-
sion. There is dental occlusion. The lips and muscles are not 
in contact; the soft palate is elevated to come into contact 
with the pharynx.

Both stages (oral preparative and transfer) are conscious 
and voluntary and affect proper dentoalveolar growth and 
development.

Fig. 2.1 Oral preparative stage

Fig. 2.2 Exclusively oral stage or transfer
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2.1.3.3  Pharyngeal Stage
When the food reaches the oropharyngeal isthmus, the swal-
lowing reflex is initiated. This includes (Fig. 2.3) elevation 
and retraction of the soft palate; in order to contact the pos-
terior and lateral soft pharynx, the isthmus faucium closes. 
Elevation and closing of the larynx to stop food from moving 
into the airway and relaxation of the superior esophageal 
valve is necessary.

This stage is crucial to stop the bolus from being regurgi-
tated by the nose, returning to the mouth, or moving into the 
airway.

The sequence of motions during this pharyngeal phase 
pushes the bolus back and the intraoral pressure increases. 
This takes seconds and it is conscious and involuntary. At 
this point, respiratory apnea is produced (Segovia).

2.1.3.4  Esophageal Stage
This stage starts when food moves through the superior 
esophageal sphincter and ends when it moves into the infe-
rior esophageal sphincter (Fig. 2.4).

This is unconscious and involuntary. It takes 8–20 s.

Fig. 2.4 Esophageal stage

Fig. 2.3 Pharyngeal stage
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2.1.3.5  Dysfunctional Swallowing or Tongue 
Thrusting

It is the malposition of the tongue, at rest and while swallowing. 
This dysfunction of the tongue affects the growth and develop-
ment of the mouth. When it isn’t treated and continues, it is 
considered among the most common etiological factors that 
produce maxillofacial disharmony. It can also worsen and pro-
duce malocclusion, bearing in mind that proper function is not 
possible if the shape is not adequate. One way or another, dys-
function of the tongue must be taken into account and treated.

High position of the tongue (anterior open bite) 
(Fig. 2.5a–d).

In general this malposition of the tongue exerts pressure 
on the premaxilla, causing an open bite. Another situation is 

dysfunctional swallowing and low tongue thrust as a conse-
quence of hypertrophied tonsils (Fig. 2.6a–d).

Other patients have a combination of dysfunctional swal-
lowing or low tongue thrust with predisposition (Fig. 2.7a–d).

Other patients have dysfunctional swallowing with lip 
interposition (Fig. 2.8a–d).

It is an orofacial neuromuscular imbalance that is charac-
terized by constant lip interposition while swallowing at rest, 
while pronouncing bilabial P B M, and during mimic. This 
interposition is harmful for harmonious maxillofacial growth 
and development. Many call it the lip trap. This dysfunction 
of the lip is sometimes accompanied by tongue thrust, thus 
affecting the dental-maxillary relation even more.

Fig. 2.5 (a) High position of the tongue. (b) Poor tongue position at rest. (c) Anterior open bite. (d) Dysfunctional swallowing

a

c d

b
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Fig. 2.6 (a) Poor facial muscle balance. (b) Low tongue thrust. (c) Occlusion caused by low tongue thrust. (d) Hypertrophied tonsils

a

b

c d
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Fig. 2.7 (a) Usual position at rest. (b) Lingual dysfunction during smile. (c) Altered tooth relationship. (d) Dysfunctional swallowing with tongue 
thrust

a b

c d
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Fig. 2.8 (a) Usual position at rest. (b) Occlusion altered by labial interposition. (c) Labial interposition in swallowing. (d) Labial incompetent in 
the rest position

a

b

c d
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2.1.3.6  Etiology of Dysfunctional Swallowing

 A. Digital sucking. If this habit continues after 2 1/2–3 years 
of age, it is considered pathological and disrupts the 
dental- maxillary harmony. It is also considered a trigger-
ing factor of orofacial muscular imbalance which in turn 
causes open anterior open bite (Melsen et al. 1979, 1987) 
(Fig. 2.9a, b).

 B. Habit of tongue sucking. The upper incisors bite the back of 
the tongue during the day and night, stimulating the dis-
placement of the lower maxillary which causes the open 
bite. This habit causes great deformity and has a psycho-
logical component which must be given priority during den-
tal treatment and myofunctional therapy (Fig. 2.10a–d).

 C. Use of feeding bottle (Fig. 2.11). Prolonged use of feed-
ing bottles alters the swallowing pattern. When it contin-
ues beyond 3 years of age, the dysfunctional behavior of 
the tongue affects the dental relation.

 D. Another significant issue is the persistent use of pacifiers 
(Fig. 2.12). When it is used beyond 3 years of age, it is no 
longer physiological and becomes pathological, thus 
generating alterations in the growth and development of 
the mouth and position of the teeth.

 E. The presence of hypertrophied tonsils can cause func-
tional problems. Since they are swollen, they predispose 
the displacement of the tongue in a posterior-anterior 
direction, generating protrusion of the tongue while swal-
lowing (Fig. 2.13).

Hypertrophied adenoids cause difficulties in nasal breath-
ing, and this modifies the position of the tongue at rest. Also, 
swallowing becomes dysfunctional.

In addition, dysfunctional swallowing can be caused by 
emotional immaturity because of emotional lip movements 
and difficulty adapting.

 F. The short tongue frenum limits the mobility of the tongue 
which can’t make contact with the palate, altering its 
behavior during swallowing and talking (Fig. 2.14).

 G. When the premature loss of the incisors is present, the tip of 
the tongue can’t rest against the retro-incisive papillae while 
swallowing. It pushes forth due to the absence of teeth and 
a dental and functional open bite will be the result.

 H. Blocked noses. Whether this occurs because of a devi-
ated septum or other causes, it affects muscular balance, 
altering dental-alveolar development and causing dys-
functional swallowing (Fig. 2.15a, b).

 I. Sucking two fingers. This habit is considered pathological 
and disrupts the dental-maxillary harmony. As a result, the 
patient will have hypercontraction of the mental muscles 
or dysfunctional swallowing with lip thrust and altered 
teeth relationship as a consequence (Fig. 2.16a–d).

The causes mentioned affect malleable alveolar edges that 
are being calcified. This distortive pressure produces changes 
in facial and dental development of the child. The altered forces 
against dental arches, teeth, and soft tissues produce dental and 
functional disturbances in the stomatognathic system.

a b

Fig. 2.9 (a) Young child with digital sucking. (b) Oral facial muscle imbalance with open bite
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a b

c d

Fig. 2.10 (a) Tongue thrust into 
rest. (b) Anterior position of the 
mandible. (c) Lingual overflow in 
rest position. (d) Open bite by 
habit of tongue sucking

Fig. 2.11 Prolonged use of feeding bottle Fig. 2.12 Prolonged uses of pacifiers
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Fig. 2.13 Presence of hypertrophied tonsils Fig. 2.14 Short tongue frenum

a

b

Fig. 2.15 (a) Facial appearance caused by mouth breathing. (b) Open bite as a consequence of a dysfunctional swallowing

2 The Importance of the Speech Therapist During the Interceptive Orthodontics and Myofunctional Therapy
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c d

ba

Fig. 2.16 (a) Girl sucking two fingers. (b) Hypercontraction of the mental muscles. (c) Dysfunctional swallowing with lip thrust. (d) Altered tooth 
relationship
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2.1.4  Functions of the Respiratory System

Respiration is a chemical and biological mechanism that 
ensues an abundant supply of oxygen for the cells, eliminat-
ing carbon dioxide and controlling ventilation. The newborn 
baby activates the respiratory system when they begin to 
breathe through the nose.

The mechanical motion of air passing through the nostrils 
activates nerve endings found there, which generate 
responses. Some of the most important are the control of the 
movement of the thorax, ventilation, tridimensional develop-
ment of nostrils, the base of the upper maxilla, and the size 
of the sinuses as well as many other stimuli that are vital for 
the body.

Nasal breathing leads to the liberation of energy needed 
for growth, development, and maturation of the child and 
youth and also provides the energy adults need for both intel-
lectual and physical activities (Juri).

As air passes through the nostrils, it is conditioned. Since 
it is humidified and warmed, it is sterilized.

The motion of inhaling and exhaling through the nose is a 
morphogenetic condition produced by tension and distension 
in the area of the facial bone sutures and mouth. Since these 
bones have intramembranous ossification and are joined by 
sutures, they respond to functional stimuli. Air, especially 
when exhaled, is one of these stimuli. The maxilla is respon-
sible for transversal growth of the face. Along with sinuses, 
they contribute to the development of the top middle third of 
the face. This area is similar to a honeycomb, with many 
small cells through which exhaled warm air enters, generat-
ing pressure that causes the distention, its development, and 
even its migration.

This is why air is considered to be responsible for the 
shape of the face. Its presence contributes to the harmonious 
growth and development of the face (Moyano).

The air that is exhaled exerts pressure toward the base of 
the nostrils. Since the tongue rests upon the palate, each time 
swallowing takes place, it presses against the hard palate, 

generating negative intraoral pressure that contributes to the 
descent of the palate. Since the lips are closed, it causes the 
upper lip to traction the anterior nasal spine, contributing to 
the advancement and descent of the maxilla (Moyano).

2.1.5  Repercussions of Mouth Breathing

It is important to discard diseases in organs present in the 
respiratory system above all, those in the upper respiratory 
tract. Referral to an ear, nose, and throat specialist is recom-
mended (Fig. 2.17a–c).

Mouth breathing with lip thrust during rest and swallow-
ing causes the protrusion of the upper maxilla and the extru-
sion of the lower incisors. In concordance with a pale face, 
sad eyes and dark circles (Sabaschi) were clearly observed.

In addition mouth breathing produces dry lips in conjunc-
tion with hypertrophied gums that bleed very easily (Figs. 
2.18a–d).

Since mouth breathing alters the whole cranio-orofacial 
system, an altered posture is observed in almost all the 
patients with a tendency toward thoracic kyphosis and pro-
trusive shoulder blades (Hanson and Barrett 1988; Hanson 
and Mason 2003) (Fig. 2.19a, b).

The collaboration with the physiotherapist is so important 
in correcting posture in order to achieve normal growth in 
these children.

Myofunctional therapy is a specialty within speech ther-
apy that was designed to correct the functional alterations in 
breathing, swallowing, chewing, and language to achieve a 
muscular factorial balance which affect the dental arches.

Myofunctional therapy is a discipline that collaborates in 
orthodontics.

This specialist is familiarized with the orthodontic terms 
which allows them to work in an interdisciplinary team to 
attend different aspects of the dysfunctions present in patients 
without forgetting the biological, social, and psychological 
aspects.

2 The Importance of the Speech Therapist During the Interceptive Orthodontics and Myofunctional Therapy
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a b

c

Fig. 2.17 (a) Poor facial appearance due to mouth breathing. (b) The tongue is on the base of the mouth. (c) Dentoalveolar crossbite
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a b

c

d

Fig. 2.18 (a) Lip incompetence. (b) Labial interposition at rest and swallowing. (c) Protrusion of the upper maxilla. (d) Extrusion of the lower 
incisors
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Conclusions

The orofacial shape is caused by minimal pressure exerted 
by soft surrounding tissues. The stimuli generated by 
functions such as nasal breathing, functional swallowing, 
and efficient chewing collaborate in optimal bone growth 
and development.

When functional or anatomical alterations are present, the 
cranial-cervical orofacial system has the capacity to compen-
sate and adapt to certain cases with deformities of the struc-
tures, thus producing an increase or decrease of bone growth.

The upper maxillary is responsible for the transversal 
growth of the face. It contains the bones that compose the 
intramembranous ossification that are responsible for 
these functions.

A myofunctional therapist is a speech therapist that 
has a specialization and can evaluate, forecast, and correct 
these functional alterations, and consequently the muscu-
lar orofacial pressure interdisciplinary teams are neces-

sary to achieve treatment goals in the most efficient way 
possible. The ear, nose, and throat specialist will attend to 
and solve problems related to the high respiratory tract. 
The physiotherapist can participate in correcting posture 
in order to achieve harmony, flexibility, and the adequate 
muscle tone (Zickefoose and Zickefoose 2000).

The psychologist can provide counseling in cases 
where habits are a consequence of emotional distress.

When other disciplines are considered, the objective of 
orthodontics goes beyond mere dental relation:

1.  Making accurate etiological diagnosis, prognosis, 
and treatment plan is essential.

2. Interdisciplinary teamwork.
3. Choose order and priorities of professional team 

members that are going to intervene and make sure crite-
ria for treatment are uniform.

4. Reinstate form and function with harmony and 
balance.

a b

Fig. 2.19 (a) Tendency toward thoracic kyphosis. (b) Protrusive shoulder blades
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5. Integrate the family of the patient to ensure treat-
ment objectives.

6. Keep in mind that the main objective is the patient’s 
well-being.

The importance of an early treatment to re-establish a nor-
mal growth with integrated team members cannot be denied.
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Early Treatment of Open Bite Problems
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The normalization of functional disturbances is one of the 
main objectives that need to be achieved during early orth-
odontic treatment.

There is a close relationship between anterior open bite in 
young patients and abnormal habits that are some of the 
main etiological factors of malocclusion.

The most common habits are thumb-sucking, lip/nail bit-
ing, tongue thrusting, and mouth breathing mode.

Normally, all of these habits could cause interferences 
with the circumoral musculature and tongue pressure bal-
ance, and as a consequence, they develop unaltered maxil-
lary and mandibular arch forms.

Of course, the duration, frequency, and intensity of these 
habits play an important role, not only in the diagnosis and 
treatment plan but also during the whole retention phase.

Since there isn’t only one reason for digital sucking or the 
prolonged use of pacifiers, there isn’t only one treatment for 
all of them. It is important to control the habit after 2 years of 
age. In some patients, the help of a psychologist is valuable.

Digital sucking is responsible for causing significant 
changes in the maxilla and in the mandible during the growth 
period.

In general, the maxilla becomes narrow and V shaped, the 
mandible tends to be retrognathic, and, as a consequence, a 
significant open bite is developed with proclined upper inci-
sors and retruded lower incisors.

Due to the excessive proclination of the upper incisors, 
lips become incompetent and the tongue is placed between 
the upper and lower incisors during the swallowing process, 
worsening it.

Also, there is a significant link between the respiration 
mode, the direction of the facial growth, and the development 
of the malocclusions (posterior cross bite and anterior open 
bite), due to abnormal contraction of the cheek muscles.

Hypertrophic lymphoid tissues and nasal obstruction in 
combination with large adenoids and tonsils are the most 
common cause of nasal obstruction and mouth breathing as 
they push the tongue forward due to pain and decrease in the 
amount of posterior space for the tongue.

This atypical swallowing pattern and the anterior posture 
of the tongue at rest prevent the eruption of the incisors and 
increase the anterior open bite with lower lip interposition 
every time the patient swallows.

In general, these young patients are sent to the speech 
therapist in order to improve the pronunciation of certain 
words, but it is important to remember that the anterior open 
bite is the consequence, not the cause.

Also, orofacial and speech dysfunction could be com-
bined with problems at the TMJ that could worsen in the 
future.

In addition to TMJ problems, episodes of sleep apnea 
could be added. The child could stop breathing several times 
during the night (20–40 times per hour of sleep). As a conse-
quence, he or she would feel daytime sleepiness, headaches, 
fatigue, obesity, changes in personality, lack of attention at 
school in the morning, etc.

Since sleep apnea is a progressive disorder, the consulta-
tion with the specialist is very important from the first day in 
order to perform a multi- and interdisciplinary treatment 
plan and avoid relapse (Pascually et al.).

It is important to remember that sleepwalking in young 
children and enuresis are commonly related to open bite 
problems.

The real question is who, when, why, and how to treat.
The higher the percentage of environmental factors in 

relation to the genetic ones, the better the prognosis. Among 
the deleterious habits, the prolonged use of pacifiers, mouth 
breathing, or thumb-sucking are determinants. In some 
patients, the help of a psychologist is fundamental to control 
the habits.

Unfortunately, there isn’t only one type of appliance to 
treat all these patients. The appliance selection has to be 
related to the etiology, age of the patient, seriousness of the 
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problem, etc. The orthodontist is responsible for the appro-
priate selection.

The decision of whether to use a removable, fixed appli-
ance or a combination of both is related to the etiology and 
the skeletal maturity in order to maximize the effectiveness 
of the orthodontic treatment.

The normalization of the vertical dimension is extremely 
challenging for the orthodontist to control, especially in 
high-angle patients with mouth breathing.

If problems leading to an open bite could be identified and 
treated early, it might be possible to minimize or even elimi-
nate an undesirable pattern of growth.

According to the structures affected, anterior open bite 
can be divided into three main categories: dental, dentoalve-
olar, and skeletal.

Dental and dentoalveolar open bites develop as a result of 
prolonged mechanical blockage of the normal vertical devel-
opment of anterior teeth and alveolar process (Torres et al. 
2012).

The skeletal form, in turn, is characterized by a significant 
vertical skeletal discrepancy, with features such as counter-
clockwise rotation of the palatine process, increased lower 
anterior facial height and gonial angle, short mandibular 
ramus, and increased posterior dentoalveolar height in both 
mandible and maxilla.

3.1  Diagnosis

Medical and dental analysis
Patients’ chief complaint
Evaluation of growth
Functional analysis
Photographic and radiologic evaluation
Vertical facial pattern
Unfavorable growth pattern

The treatment goals should include the removal of the 
etiological and environmental factors to permit the normal-
ization of the anterior growth development.

Until now, no consensus has been reached to determine 
the best time to initiate the orthopedic/orthodontic treatment. 
Nonetheless, it is totally accepted that the earlier the correc-
tion of the open bite begins, the better the results will be. 
Also, early treatment helps avoid relapse.

Myofunctional therapy is the best option to normalize 
mouth breathing.

Control and reduction of the extrusion of the molars are 
fundamental to allow a counterclockwise rotation of the 
mandible to maintain the results.

Failure to control bad habits may be the most important 
reason of relapse.

The role of the otolaryngologist to improve and normalize 
nasal breathing during the diagnosis process and speech 
pathology is of prime importance.

In general, anterior open bite in temporary or early mixed 
dentition is associated with digital sucking habit and tongue 
anterior interposition.

Its correction is very important since otherwise the prob-
lem could worsen and turn into a skeletal alteration.

The size and length of the lips are also important to main-
tain a proper lip seal during day and night. Also, it is neces-
sary to normalize the position and function of the tongue.

Normally, children who breathe through their mouth have 
a narrow maxillary arch, protrusive incisors, Class II occlu-
sion, convex facial profile, bags under the eyes, an open 
mouth posture, and narrow nostrils.

The importance of the multidisciplinary treatment cannot 
be denied.

Treatment strategies are in close relationship with etiol-
ogy, facial biotype, age of the patient, and clinical 
experiences.

The management of the tongue thrust and mouth breath-
ing involves the interception of the habit. First of all, the doc-
tor has to determine that the patient can use his/her nose to 
breathe normally.

It is important to remember that mouth breathing is abnor-
mal and can affect the whole stomatognathic system, body 
posture, etc., and not only the position of the teeth.

As soon as this problem is corrected, fewer consequences 
appear.

Different appliances could be used according to the age of 
the patient and his/her medical history, in order to establish a 
new neuromuscular pattern.

According to the etiology and the importance of the prob-
lem, removable, fixed, or a combination of both types of 
appliances can be used.

The orthodontist has the final decision.
The following examples will describe each option in detail.
This 6-year, 8-month-old patient is sent to the office by 

her family dentist in search of a second opinion regarding her 
anterior open bite.

An adenoidectomy was performed 4 months earlier. 
Nonetheless, mouth breathing and tongue thrusting contin-
ued. It was difficult for her to close and maintain the lips 
sealed. She used a pacifier until 4 years of age (Fig. 3.1a, b).

Her profile was convex, and the nasolabial angle was 
reduced.

Even though she was only 6 years and 8 months of age, 
she had a double chin.
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Hyperactivity of the musculature of the lips in combina-
tion with tongue thrust with abnormal tongue posture during 
speech was observed during the clinical examination.

The front photograph showed a significant open bite in 
the anterior region in combination with a midline deviation. 
Only the central upper and lower incisors were erupting at 
that time (Fig. 3.2a, b).

No posterior cross bite was present. All day and night, the 
tongue was placed between the upper and lower incisors 
which were why they could not erupt normally. Due to the 
presence of large cavities, some stainless steel crowns were 
placed on the temporary molars (Fig. 3.3a, b).

The treatment objective (Phase I) was to normalize over-
bite and overjet, maintain Class I molar, control tongue thrust, 
improve the activity of the lips, and enhance her profile.

To achieve this objective, the use of a functional appliance 
is decided on. Of all the possible choices, a prefabricated 
functional appliance also known as Trainer System TM 

(Myofunctional Research Co. Australia) was chosen. It is 
fabricated with a special type of polyurethane and helps the 
correction and normalization of the muscular dysfunction.

The appliance is especially designed to stimulate anterior 
and lateral muscles and help to achieve normal nasal breath-
ing. Since the material is soft, no major problems of adapta-
tion are present (Fig. 3.4a, b).

It is recommendable that at the beginning, this appliance 
be used few hours during the day (2–3 h) and then all night 
(Fig. 3.5a, b).

After 9 months, a significant improvement of the maxil-
lomandibular relationship was clearly observed. The anterior 
open bite was totally closed, and midlines were almost nor-
malized (Fig. 3.6a, b).

The transverse development observed in some patients 
could be due to the buccal shields of the trainer that stimu-
lates the lateral muscles using the same principles that 
Frankel regulator does.

a b

Fig. 3.1 (a, b) Pretreatment photographs of a 6-year, 8-month-old girl with problems to keep her lips closed
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a b

Fig. 3.2 (a, b) A significant convex profile along with a significant anterior open bite was present

a b

Fig. 3.3 (a, b) Pretreatment right and left side. The upper temporary second molar had been extracted 6 months earlier
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a b

Fig. 3.4 (a, b) In order to achieve nasal breathing, a pre-orthodontic trainer was recommended. In general, it needs to be used 2–3 h during the 
day and all night

a b

Fig. 3.5 (a, b) Frontal and lateral views with the trainer appliance in place

a b

Fig. 3.6 (a, b) All the first phase treatment objectives were achieved after 9 months in treatment

3 Early Treatment of Open Bite Problems



42

The treatment goals were totally achieved without the use 
of any other appliance.

Upon analyzing the front and lateral photographs, a sig-
nificant improvement in the lower third of the face was 
achieved. The patient could close her lips without tension, 
and the tongue was located in its right position not only at 
rest but in active position too (Fig. 3.7a, b).

These were the results 18 months later. Class I canine was 
achieved and Class I molar was maintained. Overjet and 
overbite were normalized and midlines were normal. Oral 
hygiene was fairly good (Fig. 3.8a, b).

The profile and smile lateral photographs confirmed the 
results. The lips were relaxed and the double chin was 
absent. A 6-month follow-up was highly recommended 
(Fig. 3.9a, b).

It is advisable that open bites be treated as early as possi-
ble and in this way reinstate normal oral and breathing func-
tions to reduce the possibility of relapse.

The type of trainer (T4K) is a valid alternative to treat 
these open bite patients at an early age. It also helps to 

improve dental arch development during the early and late 
mixed dentition, and most importantly, this appliance helps 
normalize bad habits.

Also, other types of functional appliances can be used 
according to the orthodontist’s preferences. As always, cor-
rect diagnosis is more important than the type of the appli-
ance used.

The comparison between the pre- and posttreatment front 
dental photographs showed evidence of the normalization of 
the anterior open bite and the parallelism between the occlu-
sal and gingival planes.

No brackets were required to achieve the expected results.
Ideally an overcorrection of the overjet and overbite is 

highly recommended (Fig. 3.10a, b).
A 6-month control was recommended until all the second 

molars erupted.
Upon analyzing the lower third of the face and the nasola-

bial angle, a significant improvement was confirmed. 
Moreover, the lips were more relaxed and the double chin 
was normalized (Fig. 3.11a, b).

a b

Fig. 3.7 (a, b) Significant improvement in the lower third of the face was achieved
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a b

Fig. 3.8 (a, b) Results 18 months later. Overjet and overbite were within normal ranges

a b

Fig. 3.9 (a, b) Follow-up 18 months later
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a b

Fig. 3.10 (a, b) The comparison between the pre- and posttreatment front dental photographs showed normalization of the anterior open bite

a b

Fig. 3.11 (a, b) Comparison pre- and 18-month posttreatment
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Further studies should be conducted to analyze if the use 
of this treatment protocol would have a skeletal effect in 
patients with anterior open bite.

In general, patients with anterior open bite have a high- angle 
facial pattern and also have discrepancies in the anteroposterior 
and transverse dimensions. The retention protocol has to include 
a strict control of the position and function of the tongue.

This 9-year, 2-month-old patient was sent by her family 
dentist due to her significant midline deviation and slight 
Class III tendency.

Her profile was straight with a normal nasolabial angle. 
She snored loudly at night, very often (Fig. 3.12a, b).

The dental front photograph clearly showed the 
 anterior open bite and the important deviation of the 

 midlines (3 mm). She had a V-shaped maxilla (Fig. 
3.13a, b).

The right second temporary molars had a Class III ten-
dency, and there was a significant lateral cross bite on the left 
side that was maintained in central relation.

No TMJ symptoms were present until then, but she pre-
ferred to eat only soft food.

He dental hygiene was fairly good and no cavities were 
present (Fig. 3.14a, b).

The panoramic Rx confirmed that no agenesias 
or  supernumerary teeth were present, and the lateral 
 radiograph showed normal development according to her 
age. The anterior open bite was clearly visible (Fig. 
3.15a, b).

a b

Fig. 3.12 (a, b) Profile and smile photographs at the beginning of treatment
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a b

Fig. 3.14 (a, b) Initial lateral views. Lateral cross bite was present at the left side and a Class III tendency on the right side

a
b

Fig. 3.15 Pretreatment panoramic and lateral radiographs

a b

Fig. 3.13 (a, b) Frontal and occlusal pretreatment photographs with a noncoincident midline
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The treatment objectives were:

 1. Align and level the arches.
 2. Normalize transverse dimension.
 3. Normalize overjet and overbite.
 4. Achieve Class I molar and canine.
 5. Control tongue thrust.
 6. Long-term stability.

To achieve these objectives, the following treatment plan 
was designed:

Phase I
 1. Rapid maxillary expansion to normalize the transverse 

problems
 2. Speech therapy treatment to control tongue thrust

Phase II
If necessary, esthetic brackets, 0.22″ slot in order to nor-

malize dental positions, will be used.

To correct the transverse deficiency, a modified hyrax 
appliance was suggested. The protocol of activation was 
twice a day. The lateral arms were bonded with composite to 
the temporary molars to improve stability. After 2 weeks, the 
inter-incisal diastema between the central incisors confirmed 
that the central suture was open (Fig. 3.16a, b).

The correction of maxillary constriction is very often a 
target for treatment in open bite patients (McNamara and 
Brudon 1993).

As usual, 1 month later, the diastema closed on its own, 
and a monthly follow-up was suggested. The anterior open 
bite was totally normalized with the help of a speech thera-
pist. Midlines were almost corrected.

In these cases, it is highly recommendable that RME 
appliance be maintained in place a minimum of 6 months to 
prevent relapse (Fig. 3.17a, b).

At the end of the first phase of treatment, all the objectives 
were achieved. The overjet and overbite were normalized as 
well as the position of the first molars. A removable retainer 
used during the night was recommended to maintain the 

a b

Fig. 3.16 (a, b) Frontal and occlusal view with RME appliance in place

a b

Fig. 3.17 (a, b) Six months later. The RME acted as a retention appliance. Midlines were coincident
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 correction of the transverse dimension, until the second 
molars and upper canines erupted (Fig. 3.18a, b).

The lateral and smile posttreatment photographs confirmed 
the results that were achieved. The lips closed smoothly with-
out tension and the nasolabial angle was normal (Fig. 3.19a, b).

Twenty months later, the patient returned to the office seek-
ing improvement of the position of the canines. To achieve 

these results, esthetic bracket slot 0.022″ were bonded in con-
junction with a 0.016″ SS wire (Fig. 3.20a, b)

A nickel-titanium open-coil spring, slightly activated, 
was placed on the left side to improve the position of the first 
upper left bicuspid (Fig. 3.21a, b).

Seven months later, upper esthetic brackets were removed and 
the tongue thrusting habit was totally corrected (Fig. 3.22a, b).

a b

Fig. 3.18 (a, b) At the end of the first phase of treatment, all the objectives were achieved

a b

Fig. 3.19 (a, b) Profile and smile at the end of the Phase I
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a b

Fig. 3.20 (a, b) Esthetic preprogrammed brackets were bonded on the upper arch at the beginning of the second phase of treatment

a b

Fig. 3.22 (a, b) Frontal and occlusal view at the end of the treatment

a b

Fig. 3.21 (a, b) Lateral views with a Ni-Ti open-coil spring on the left side
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Front photographs at the end of the second phase treat-
ment. The face was symmetrical with balanced proportions 
and normal exposure of the maxillary teeth. The smile and 
tongue positions were totally normalized (Fig. 3.23a, b).

The lateral photographs confirmed the results. The patient 
was able to close her lips gently in concordance with a nice 
and pleasant profile and a passive lip seal (Fig. 3.24a, b).

The comparison pre- and posttreatment dental front pho-
tographs confirmed that the treatment objectives were totally 
achieved.

Dental midlines were corrected and overjet and overbite 
were normalized.

The gingival and occlusal plane were parallel and the oral 
hygiene was fairly good (Fig. 3.25a, b).

The importance of the normalization of the functional 
problems is clearly demonstrated when the following patient 
is analyzed.

She was 7 years, 3 months of age and was sent to the 
office by her pediatric doctor due to her loud night snoring 
that disturbed not only her sister but also her parents’ 
sleep.

She had a convex profile, difficulty to achieve lips clo-
sure, and a double chin that are typical in all mouth breathers 
in conjunction with a larger lower third face and the presence 
of circles under their eyes.

Frequently, she had colds with fever and was medicated 
with corticoids and antibiotics.

It is important to remember that abnormal tongue posture 
is associated with enlarged adenoids and tonsils in addition 
to sucking habits and tongue thrust (Fig. 3.26a, b).

The front dental photographs clearly confirmed the ante-
rior position of the tongue at rest and an important open bite 
of 7 mm at the incisor region (Fig. 3.27a, b). A significant 
cross bite was present in the right side.

a b

Fig. 3.23 (a, b) Frontal and smile photographs at the end of the second phase of treatment
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a b

Fig. 3.24 (a, b) Lateral photos at the end of treatment

a b

Fig. 3.25 (a, b) Comparison pre- and posttreatment frontal dental occlusion. Midlines were totally corrected, and overjet and overbite were within 
normal ranges

3 Early Treatment of Open Bite Problems



52

a b

Fig. 3.26 (a, b) Pretreatment profile and smile photographs. The double chin was noticeable

a b

Fig. 3.27 (a, b) A significant open bite was present along with an anterior tongue thrust

J. Harfin



53

The lateral views showed Class II molar on the right side 
and Class I molar on the left side. The temporary right 
canine, first and second molars, as well as the permanent first 
molar were in cross bite occlusion.

The oral hygiene was good and no cavities were observed 
(Fig. 3.28a, b).

The panoramic radiograph confirmed that all the perma-
nent teeth were present in different stages of development in 
accordance to her age. The open bite was confirmed on the 
lateral radiograph, and it was clearly visible that the respira-
tory airway was obstructed (Fig. 3.29a, b).

After the consultation with the pediatrician, the following 
treatment plan was decided:

 1. Normalize the mouth breathing pattern.
 2. Improve the position of the tongue at rest.
 3. Normalize the position of the right canine and molars.
 4. Achieve normal overjet and overbite.
 5. Long-term stability.

In order to correct the transverse problem, a fixed bonded 
rapid maxillary expander was suggested. The design included 
bands on the right and left temporary second molars to pro-
tect the permanent first molars.

The activation was a quarter twice a day for 2 weeks 
(Fig. 3.30a, b).

At the same time, she was sent to the speech therapist to 
normalize the position of the tongue and in this way help 
close the anterior open bite.

After 2 weeks, the expansion was completed. It is highly 
recommendable that the expander be maintained in place for 
a minimum of 6 months to have better control over relapse 
(Fig. 3.31a, b).

The speech therapist had to continue working with the 
patient until the overjet and overbite were normalized.

A follow-up 2 months later confirmed the improvement 
achieved. The inter-incisal diastema was closing normally, 
and the position of the central incisors was normalized 
(Fig. 3.32a, b).

a b

Fig. 3.28 (a, b) Lateral views at the beginning of the treatment with a significant cross bite on the right side

a b

Fig. 3.29 (a, b) Pretreatment panoramic and lateral radiograph. The respiratory airway was obstructed
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a b 

Fig. 3.30 (a, b) Frontal photographs with the rapid maxillary expansion in place

a b

Fig. 3.31 (a, b) Occlusal view with the maxillary expander after total activation in place

a b

Fig. 3.32 (a, b) Follow-up 2 months later
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Different types of RME can be used, but it is preferable to 
use those without acrylic plates not only on the palatal tis-
sues but also on the occlusal surfaces of the molars.

The protocol of activation is determined by the orthodon-
tist, but twice a day is usually sufficient.

The patient was gone for 2 years and she returned without 
the RME.

The anterior occlusion was edge to edge, and a slight 
open bite was still present. Cuspids and bicuspids had almost 
erupted (Fig. 3.33a, b).

The lateral photographs showed slight lateral open bite in 
the lateral incisor and canine region, and tongue interposi-
tion was still present in this area (Fig. 3.34a, b).

After a long conversation with the parents and the patient, 
they accepted a second phase of treatment with fixed appli-
ances in order to improve her dental occlusion and prevent 
any type of relapse of the anterior open bite (Fig. 3.35a, b).

New panoramic and lateral radiographs showed normal 
eruption of the cuspids and bicuspids with no evidence of 
root resorption.

According to Ricketts, she had a dolichofacial pat-
tern with some protrusive incisors and a moderately 
increased lower anterior facial height and gonial angle 
(Fig. 3.36a, b).

Esthetic preprogrammed 0.022″ slot brackets were 
bonded on the upper and lower teeth with SS 0.016″ wires to 
align and level the arches. No extraction of bicuspids was 
planned at that time.

Midlines are almost coincident (Fig. 3.37a, b).
No brackets were bonded on the second lower temporary 

molars. However, manual stripping was performed on the 
mesial side in order to achieve Class I canine on the left and 
right side (Fig. 3.38a, b).

The upper and lower arches showed great improvement. 
The lower second right and left temporary molars were still 
in place (Fig. 3.39a, b). The dentoalveolar changes were sig-
nificant with a greater improvement in the incisor position 
and inclination. The vertical control was very important in 
order to avoid an increase of the lower facial height, during 
the growth period.

a b

Fig. 3.33 (a, b) Frontal and occlusal photographs 2 years later without follow-up

a b

Fig. 3.34 (a, b) Open bite in the lateral areas was still present
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a b

Fig. 3.35 (a, b) Frontal and profile before second phase of treatment

a b

Fig. 3.36 (a, b) Panoramic and lateral radiograph before second phase treatment
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a b

Fig. 3.37 (a, b) Esthetic 0.022″ slot preprogrammed brackets were bonded on the upper and lower arches

a b

Fig. 3.38 (a, b) Lateral views. No brackets were bonded on the temporary molars

a b

Fig. 3.39 (a, b) A significant improvement on the upper and lower arches was visible
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These were the results 2 months after debonding. Midlines 
were coincident. Overbite and overjet were almost normal 
and the oral hygiene was fairly good (Fig. 3.40a, b).

Right and left Class I canine and molar were obtained 
with good interdigitation in the bicuspids area. The gingival 
line and the occlusal plane were parallel (Fig. 3.41a, b).

A fixed retention wire was bonded on the upper and 
lower arches to maintain the position of the incisors. Long-

term retention as well as a removable appliance were rec-
ommended to control the function of the tongue (Fig. 
3.42a, b).

The final photographs after the orthodontic treatment 
showed a significant improvement in the lower third of the 
face. She could close the lips without tension and there 
wasn’t a gingival smile. The dental midline was coincident 
with the facial one (Fig. 3.43a, b).

a b

Fig. 3.40 (a, b) Frontal photographs 2 months after debonding. Midlines were coincident

a b

Fig. 3.41 (a, b) Lateral views 2 months after debonding with Class I canine and molar
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a b

Fig. 3.42 (a, b) Upper and lower fixed retention wires were recommended for a long period of time

a b

Fig. 3.43 (a, b) Final photographs at the end of the second phase of treatment
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The profile photographs clearly showed a muscle equilib-
rium. The profile was still straight and the nasolabial angle 
was normal (Fig. 3.44a, b).

The patient returned 3 years later for follow-up of her 
retention wires.

Her smile was better than ever and the oral muscles were 
completely relaxed. In the end, she had a symmetrical face 
with balanced proportions (Fig. 3.45a, b).

The nasolabial angle was more open even though no 
extractions were performed in the upper arch nor in the 
mandible. A nice and broad smile was achieved (Fig. 
3.46a, b).

When analyzing the front photographs 3 years later, a 
slight relapse in the anterior region was observed. With this 
in mind, it was advisable to finish the case with a bigger 
overbite in order to avoid relapse (Fig. 3.47a, b).

a b

Fig. 3.44 (a, b) Final profile and smile photographs
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a b

Fig. 3.45 (a, b) A follow-up 3 years later
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a b

Fig. 3.46 (a, b) Profile and lateral smile 3 years later. The upper lip was slightly more retruded

a b

Fig. 3.47 (a, b) Slight relapse in the anterior region was present
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Class I canine and molar were maintained. A 6-month 
follow-up was highly advisable in order to maintain or 
improve the results that were achieved (Fig. 3.48a, b).

The observation of the pre- and postfrontal dental photo-
graphs showed that the treatment objectives were achieved. 
The gingival line and the occlusal plane were parallel, and 
the hygiene was very good.

This confirmed that to obtain an efficient therapeutic 
result, correct diagnosis and treatment timing are very impor-
tant (Fig. 3.49a, b).

The comparison of the pre- and postfrontal photographs 
clearly demonstrated how the soft tissues were improved as 
a consequence of the correction of the bad habits. Now, the 
patient closes her lips normally.

a ba b

Fig. 3.48 (a, b) Class I canine and molar was maintained

a b

Fig. 3.49 (a, b) Comparison pre- and posttreatment frontal occlusion
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The importance of tongue posture and tongue function 
cannot be denied (Fig. 3.50a, b).

The results were similar from the lateral side. She had a 
straight profile and closed her mouth in a normal way with 
reduction of the lip protrusion and decreased mentalis strain.

The nasolabial angle was less protrusive even though no 
bicuspid extractions were performed.

There was a significant improvement in vertical skeletal and 
dentoalveolar relationships due to the elimination of the tongue 
thrust and mouth breathing. This patient confirms the theory 
that early treatment in conjunction with the normalization of 
the functional habits prevents asymmetric alveolar bone growth 
that affects the permanent dentition (Fig. 3.51a, b).

The present clinical case clearly demonstrates that if 
proper diagnosis is obtained and orthodontic biomechanics 
are well designed, stable results can be achieved in a patient 
with severe anterior open bite.

The post-retention stability of open bite treatment is a 
controversial topic in orthodontics. Relapse is 
unpredictable.

The etiology could be tongue thrust because of its size or 
posture, respiratory problems, sucking habits, condylar 
resorption, direction of growth, etc.

Habit elimination is mandatory to prevent open bite 
relapse. How can relapse be prevented? Better diagnosis and 
an individualized treatment and retention plan.

a b

Fig. 3.50 (a, b) Frontal photos pre- and posttreatment
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Conclusions

Ideally, open bite patients should be treated as early as 
possible.

Unfortunately, there is no specific bracket or arch wire 
to help the normalization of the position of the tongue.

These three patients were treated with different appli-
ances since the etiologic reasons at the beginning were 
different: the first one used a pacifier until 4 years of age 
and had an adenoidectomy, the second one had a persis-
tent tongue thrusting habit until 9 years of age, and the 
third one was a combination of both.

The young patient has to understand that the appliance 
will help him or her to control the habit. The positive role 
of the parents to accompany the process was essential.

From a clinical point of view, early treatment with 
removable or fixed appliances is more effective and 
reduces the length of treatment in the permanent dentition 
with less surgical procedures and more stability.

It is well known that environmental and neuromuscu-
lar influences may alter the position of the teeth and the 
direction of the maxilla and mandibular growth.

It is important to determine the presence or absence 
of naso- or oropharyngeal obstructions that can alter 
the position of the tongue and the mandibular 
posture.

Dentofacial changes associated with mouth breathing 
and its relation with some types of malocclusions that 
involve the presence of long face syndrome are well rec-
ognized (Linder- Aronson and Woodside 2000).

The role of the otolaryngologist and speech therapist is 
unquestionable in the diagnosis and treatment 
procedures.

There is strong evidence that the earlier the open bite 
malocclusion is corrected, the better the prognosis will 
be, and of course, habit elimination is mandatory to pre-
vent open bite relapse.

a b

Fig. 3.51 (a, b) Changes in the profile and nasolabial angle were remarkable
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Ideally, the treatment has to begin when the children 
are 4–6 years old as most of the functional and dentofacial 
problems begin at this age, and also there is a reduction in 
the risk of trauma of the upper front teeth.

The prevention of the apnea problems is more impor-
tant than the correction of the snoring. Remember that 
snoring in children in conjunction with poor concentra-
tion at school and behavioral problems are the most typi-
cal signs of sleep apnea episodes in children.

Relapse is unpredictable since the etiology could be 
multifactorial (condylar resorption, respiratory problems, 
continuous tongue thrust, direction of growth, habits, 
etc.).

It is well known that the stability after retention of the 
open bite treatment is a controversial issue for the 
orthodontists.

The effectiveness and efficiency of an early orthope-
dic/orthodontic treatment, based on a correct, individual-
ized, and exhaustive diagnosis, are undeniable.

Long-term control is fundamental to confirm the 
achieved results (Huang 2002).

The normalization of the anterior open bite is impera-
tive taking into account the health problems that can occur 
later on.

Unfortunately, there isn’t a specific bracket or wire to 
treat all these patients nor to help in the normalization of 
the tongue position.

The parents and the young patients have to be aware 
that the earlier the correction of the dysfunctional  
habits begins, the better and more effective the results 
will be.
A complete multi- and interdisciplinary early treatment 

plan is the key to correct the anterior open bite and the func-
tional disturbances associated with it.
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Early Treatment of Periodontal 
Problems in Children

Julia Harfin

Patients with a nice and attractive smile, white teeth and nor-
mal gingivo-periodontal tissues are the gold standard for all 
orthodontists.

To obtain this goal, a complete and profound understand-
ing of the histology and physiology of the periodontal tissues 
is fundamental. It is essential to be aware of its pathology, 
especially in young patients.

The periodontium is a complex tissue that includes the 
gingiva and the gingival attachment to the tooth, the cemen-
tum, periodontal ligament, and alveolar bone.

It is important to take into account that these tissues are in 
constant changes during the growth period and its mainte-
nance in health is crucial before, during, and after all the 
orthodontic movements.

Clinical observation demonstrates that teeth in lingual 
position have wider bands of keratinized and attached gin-
giva than teeth in facial position. Labial displacement of the 
central lower incisors during eruption is more predisposed to 
having localized gingival recession and loss of periodontal 
attachment in concordance to an uneven gingival line.

A complete and exhaustive diagnosis is fundamental in 
every patient.

It is well known that gingivitis is a gingival inflammation 
without loss of connective tissue attachment (Armitage 
1995). Although it is a reversible process, it could be easily 
transformed into periodontitis with apical migration of the 
junctional epithelium and loss of the connective tissue and 
alveolar bone.

The presence of gingivitis and local recessions in the 
lower anterior region is a challenging condition. In general it 
is more prevalent in older patients than in children and fre-
quently observed more in mandibular than in in maxillary 
teeth. It also has a close relationship with alveolar bone 

dehiscences. Almost 80% of the mandibular incisors with 
recession are positioned labially (Andlin-Sobocki et al. 
1991).

It can affect negatively the smile and may cause pain and 
hypersensitivity on the affected teeth.

The prevalence of this recession ranges from 4 to 8% in 
children between 7 and 12 years old (Seehra et al. 2009). The 
etiology is multifactorial, but ectopic tooth eruption may 
play an important role in conjunction with localized gingivi-
tis in this zone. Patients with thin periodontal biotype are 
more prone to this problem than those with thick periodontal 
biotype. The central mandibular incisors are the teeth with 
highest prevalence as the lateral incisors tend to erupt more 
lingually (Vasconcelos et al. 2012).

It is important to establish the difference between true and 
pseudo-recession. True recession is an exposure of cemen-
tum with apical migration of the junctional epithelium (Song 
2013).

The predisposing factors include excessive labial position 
of the lower incisors, minor width of the attached gingiva, 
gingiva trauma, and poor oral hygiene. On the contrary lin-
gually positioned incisors have more keratinized gingival 
width and reduced crown length.

Crowding is an important factor that can accelerate this 
process, and the association with occlusal trauma can lead to 
an important gingival recession (Fig. 4.1a, b). In these cir-
cumstances, this recession never improves by itself; on the 
contrary, it worsens year after year and can lead to the loss of 
the tooth.

Careful oral hygiene plays an important role in the main-
tenance of the results, and it has to be reinforced all the time 
by giving patient leaflets as well as verbal instructions.

A close relationship between the orthodontist and the 
periodontist is crucial in order to minimize and control the 
lower incisor recession.

It was demonstrated that the normalization of the position 
of the upper and lower incisors can improve and/or normal-
ize the position and height of the gingivo-periodontal tissues 
(Seehra et al. 2009).

4

J. Harfin  
Department of Orthodontics, Maimonides University,  
Buenos Aires, Argentina
e-mail: harfinjulia@gmail.com

mailto:harfinjulia@gmail.com


68

When it is necessary, the surgical treatment choice is a 
free gingival graft, and the recommendation is that this graft 
is to be placed after the orthodontic treatment when the posi-
tion of the lower incisors is normalized. In some adult 
patients and in certain circumstances, a previous free gingi-
val graft is suggested, but it is not recommendable in young 
patients since some normalization is achieved when the posi-
tion of the teeth is corrected.

A long junctional epithelium attachment is the most com-
mon result.

Predisponent factors are the prominent anterior position 
of the lower incisors and the minor width of the gingival 
attachment. The position of the localized lower anterior 
recession in conjunction with a plaque-induced gingival 
inflammation due to the malposition of the incisors acts as 
determining factor in these patients (Parfit and Mjör 1964).

It is important to take into account that dental hygiene 
plays an important role in the maintenance and improvement 
of the gingivo-periodontal status.

Long-term observations of early correction of this condi-
tion demonstrate that the normalization of the anterior cross-
bite is maintained all lifelong. Some patients will need a 
second phase of treatment but others will not. There is no 
doubt that these problems should be treated as early as pos-
sible to avoid more complex problems.

The following two patients will clearly demonstrate these 
concepts.

The first patient is a boy who was 8 years old with a severe 
localized gingival recession in conjunction with anterior 
crossbite in the incisor region (Fig. 4.2a, b). His mother’s 
chief complain was the position of the central upper incisors. 
No relevant medical history was present.

a b

Fig. 4.1 Examples of gingival recession in labially positioned lower incisors during early mixed dentition with less width of attached gingiva

a b

Fig. 4.2 Significant lower anterior gingival recession in an 8-year-old boy along with an upper and lower mild crowding
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He also had 5 mm of crowding at the lower arch and an 
uneven upper and lower gingival line.

The lateral photographs confirmed the anterior position 
of the lower central incisor with a significant loss of peri-
odontal attachment and the absence of the right first tempo-
rary molar that was extracted due an important caries (Fig. 
4.3a, b). The oral hygiene was fairly good. Right and left 
Class I molar was present although the right one was in 
crossbite position.

After analyzing the models, rx, and photos, the following 
treatment objectives for the first phase of treatment were:

 1. Align and level de arches
 2. Maintain Class I molar
 3. Achieve Class I canine
 4. Improve gingival conditions at the lower anterior region
 5. Normalize overjet and overbite
 6. Long-term stability

In order to achieve these objectives, a utility arch (0.016″ 
× 0.016″ Elgiloy wire) was placed with preprogramed brack-
ets 0.022″ slot. No brackets were bonded on the lower arch 
during this phase of treatment (Fig. 4.4a, b).

a b

Fig. 4.3 Pretreatment lateral views. The anterior position of the right central incisor and the periodontal attachment loss were confirmed

a b

Fig. 4.4 Brackets were placed on the central upper incisors with a utility arch (0.016″ × 0,016″ Elgiloy wire) to normalize overjet and overbite

4 Early Treatment of Periodontal Problems in Children
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Seven months later, the position of the central and lateral 
upper incisors was normalized. An exhaustive dental plaque 
control was recommended with special emphasis at the 
lower anterior region, in order to improve gingival condi-
tion. No brackets were bonded on the lower arch until that 
point (Fig. 4.5a, b).

The lateral photographs confirmed the actual status. A fixed 
lower inner arch (SS 0,036″) with two mesial loops was placed 

to maintain the anteroposterior position of the first lower molars 
and to avoid the mesialization of the right first molar. An SS 
0.016″ × 0.022″ was placed on the upper arch to control the 
inclination and torque of the upper incisors (Fig. 4.6a, b).

No brackets were bonded on the lower teeth since the nor-
mal eruption of the cuspids and bicuspids was expected. For 
work-related reasons, his parents moved abroad for approxi-
mately 24 months.

a b

Fig. 4.5 After 7 months in treatment the position of the upper incisors was normalized with a 0.016″ SS archwire

a b

Fig. 4.6 Lateral views with a lower inner arch to maintain the anteroposterior position of the lower molars
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Two years after debonding, the position and inclination 
of the upper and lower incisors were almost normal. 
Midlines were coincident, the occlusal plane was parallel to 
the  gingival plane, and overjet and overbite were normal-
ized. The recovery of the gingiva in the lower central incisor 

area was noticeable. No type of gingival graft was necessary 
(Fig. 4.7a, b).

The lateral photographs confirmed that Class I molar and 
canine were achieved with acceptable overjet and overbite not 
only in the front region but also in the lateral areas (Fig. 4.8a, b).

a b

Fig. 4.7 2 years after the end of the treatment, the results were maintained or even improved. Midlines were coincident and overjet and overbite 
were within normal ranges

a b

Fig. 4.8 Lateral views at the end of the treatment Class I canine and molar was achieved
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The occlusal views confirmed the results that were 
obtained. A fixed retention wire was bonded on each tooth in 
the lower arch to prevent any kind of relapse, even though no 
brackets had been bonded on them. A long-term follow-up 
was recommended every 6 months (Fig. 4.9a, b).

The patient returned for follow-up of the retention wire after 
4 years and 9 months. The results were maintained or even 
improved. The gingival margin was still normal (Fig. 4.10a, b).

The lateral views confirmed that Class I canine and molar 
was maintained with normal overjet and overbite (Fig. 4.11a, b).

a b

Fig. 4.9 Upper and lower occlusal views 2 years after the end of the treatment

a b

Fig. 4.10 A follow-up 4 years and 9 months later. The results were maintained and the gingival tissues were totally normalized

a b

Fig. 4.11 Right and left side occlusion after 4 years and 9 months of active orthodontic treatment

J. Harfin



73

The comparison of the pre- and posttreatment front pho-
tographs clearly demonstrates the huge improvement not 
only of the left central lower incisor gingival position but 
also of the occlusion plane. Bone recession at the central 
lower incisor was self-corrected, and no further periodontal 
treatment was required. The gingival status of the upper and 
lower incisors is totally normal (Fig. 4.12a, b).

The next case is yet another good example of why it is 
important to begin treatment early. The second patient was a 
9-year and 8-month-old girl who was sent to the office by her 
pediatric dentist who wanted a second opinion regarding the 
best time to begin the correction of the palatal position of the 
upper right central incisor. Her mother was confused by the 
completely different opinions she received. Some of them 
recommended waiting for the eruption of the second molars, 

another suggested the extraction of the left central lower 
incisor to improve occlusion, another that the only way was 
the use of micro-implants, and so on (Fig. 4.13a, b).

In order to lower her mother’s anxiety, some similar clini-
cal cases were shown to her and her daughter in order to 
explain different alternatives of treatment. It was very impor-
tant that the parents understand the importance of the early 
correction of the position of the incisors to prevent more den-
tal and periodontal complications in the future.

It is essential that patients and their parents be fully aware 
that excellent oral hygiene is fundamental to achieve and 
maintain normal gingivo-periodontal tissues.

It is important to highlight that this patient had diastemas 
in the upper teeth due a positive discrepancy with an uneven 
gingival line (Fig. 4.13a, b).

a b

Fig. 4.12 Comparison pre- and posttreatment. Upper and lower midlines and gingival margins are totally normal

a b

Fig. 4.13 Pretreatment front photographs. The labial position of the central left lower incisor is clearly observed

4 Early Treatment of Periodontal Problems in Children



74

The lateral views confirmed Class I canine and molar and 
the excessive proclination of the left central lower incisor. 
Although she was a very young girl, some loss of periodontal 
attachment was seen in this area. The upper left central inci-
sor was palatinized and extruded (Fig. 4.14a, b).

The occlusal photographs showed a positive discrepancy 
of 2.5 mm in the upper arch and +2 mm in the mandible (Fig. 
4.15a, b). Oral hygiene was fairly good and no cavities were 
seen.

After analyzing the models, rx, and photos, the following 
treatment objectives for the first phase of treatment were:

 1. Normalize the position of the right upper and lower cen-
tral incisor

 2. Align and level the arches
 3. Maintain Class I canine and molar
 4. Improve gingivo-periodontal condition
 5. Long-term stability

a b

Fig. 4.14 Class I molar along with an excessive labial position of the central left lower incisor was present

a b

Fig. 4.15 Pretreatment upper and lower arches. The malposition of the lower left central incisor was confirmed
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In order to achieve these treatment objectives, 0.022″ 
esthetic preprogramed brackets were bonded on the upper 
incisors in conjunction with an SS 0.014″ wire and bands on 
the upper first molars (Fig. 4.16a, b).

The lateral views confirmed the results that were achieved 
after 5 months of treatment.

Temporary right and left molars maintained their normal 
position (Fig. 4.17a, b). Oral hygiene was checked regularly.

A figure-of-eight ligature was placed between the central 
incisors to close the anterior diastema. Overjet and overbite 
were almost normal and bicuspids were erupting normally 
(Fig. 4.18a, b).

a b

Fig. 4.16 Esthetic preprogramed brackets with a 0.016″ SS wire at the beginning of the treatment

a b

Fig. 4.17 Lateral photographs with a 0.016″ SS arch in place

a b

Fig. 4.18 A figure-of-eight ligature was placed between the central incisors to close the anterior diastema
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When all the bicuspids and the right canine erupted, 
a 0.018″ SS archwire was used to complete align-
ment and  leveling of the upper arch with an open coil spring 
to obtain sufficient space for the left canine. A NiTi 0.014″ 
wire as a double arch was suggested to level the canine with-
out alterations of the adjacent teeth (Fig. 4.19a, b).

Esthetic brackets 0.022″ slot were also bonded on the 
lower arch, and a 0.016″ SS archwire was placed to correct 
anterior crowding in the anterior region and rotations in the 
bicuspid area (Fig. 4.20a, b).

These were the results at the end of the active orthodontic 
treatment. Midlines were coincident and the gingival line 

a b

Fig. 4.19 Front and occlusal photos with an open coil spring and a NiTi 0.014″ as a double arch

a b

Fig. 4.20 Front and occlusal photographs at this stage of the treatment. The upper left canine was totally erupted
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and occlusal plane were parallel. Overjet and overbite were 
within the normal parameters (Fig. 4.21a, b).

A follow-up 18 months later showed that the results were 
maintained. Overjet and overbite in the upper and lower cen-
tral and lateral incisor region were almost normal. The oral 
hygiene was much better (Fig. 4.22a, b).

The lateral photographs confirmed that Class I canine and 
molar was maintained. The position of the incisors as well as 
the gingival recession at the left lower central incisor was 
improved (Fig. 4.23a, b).

The improvement in the position and inclination of the 
upper and lower incisors was noticeable. A long-term 

a b

Fig. 4.21 End of the active orthodontic treatment. All the treatment objectives were fulfilled

a b

Fig. 4.22 18-month follow-up. The results were maintained and the lower gingival margin continued normal

a b

Fig. 4.23 Right and left occlusion 18 months after ending the active treatment. Class I molar and canine was maintained
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fixed retention wire on the lower arch was advisable 
(Fig. 4.24a, b).

The comparison between the pre- and posttreatment with 
front photographs clearly showed the enhancement of the 
occlusion in the anterior region. All the treatment objectives 
were achieved, and the normalization of the gingivo- 
periodontal tissues was noticeable (Fig. 4.25a, b).

Similar results were achieved in this 9-year-old patient 
that had the same problem.

The comparison between the pre- and 5 years post-
treatment frontal photos was the best example after using 

the same treatment protocol without the aid of any surgi-
cal procedures. The malposition of the anterior teeth 
was normalized, and the interincisal papillae were 
totally recovered. Dental occlusion was significantly 
improved, and the gold standard was achieved only 
through the use of orthodontic movements. No signs of 
relapse were seen in a 5-year follow- up, and the gingival 
and periodontal tissues were completely normalized 
(Fig. 4.26a, b).

The normalization of the gingival tissues was 
remarkable.

a b

Fig. 4.24 A long-time fixed retention on the arch was recommended

a b

Fig. 4.25 Comparison of pre- and posttreatment front photographs. The improvement of the position of the central incisors and the gingival tis-
sues was clearly visible
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Conclusions

It is well accepted that proclined incisors have a higher 
incidence of severe labial gingival recession when com-
pared to less proclined ones.

The results showed that significant alterations in the 
widths of the keratinized and attached gingiva took place 
when the teeth changed positions in facial or lingual 
directions (Bimstein and Eidelman 1988).

The clinical cases that were presented in this chapter 
demonstrated that excellent results can be achieved using 
fixed orthodontic appliances at early age and in this way 
reverse the recession process. No reparative surgical proce-
dures are necessary before the orthodontic treatment since 
the total recovery of the gingival tissues is clearly visible.

It is advisable to normalize the proclination of the lower 
incisors as soon as possible since the improvement in their 
position helps the normalization of the gingival tissues.

A multi- and interdisciplinary treatment is the only way 
to achieve optimal results for long time. There is no doubt 
that the gold standard is to keep the gingiva as healthy as 
possible during and after the orthodontic treatment.

Strict plaque control is important to maintain and 
improve the results that are achieved as gingivo-periodon-
tal inflammation is a very important detrimental  factor 
that causes irreversible loss of periodontal attachment.

Special attention should be given to the zone of attached 
gingiva and its relationship with the proclination of the 
lower incisors since it could be an etiologic factor in the 
development of mucogingival recessions in this area.

There is no doubt about treatment efficiency (result vs 
treatment time), and the long-term results confirm this 
approach.
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Orthodontic Treatment of Atypically 
Rotated Central Incisor

Maria Florencia Mana

The aim of this chapter is to describe all the causes that affect 
the normal eruption of maxillary central incisors.

Parents and children are worried since the position of the 
upper incisors affects not only the esthetic of the smile but 
also the function. There is no doubt that it has to be corrected 
as soon as possible. Early correction is always more reliable 
and produces less relapse.

Tooth rotations are described as any displacement of at 
least 20° or more (60°, 90°, even 180°) of the tooth with 
respect to its longitudinal axis (Parisay and Boskabady 
2014).

The prevalence of tooth rotations is 2.1–5.1% (Parisay 
and Boskabady 2014).

There are numerous variables that influence occlusal 
development and tooth alignment. It was demonstrated that 
40% of upper central incisors erupt rotated at least 25°, and 
90% of the rotations were observed in the first 2 years of 
eruption (Jahanbin et al. 2010).

To make a correct diagnosis, it is very important to know 
what predisposing factors are producing that malocclusion. 
Different causes that produce a tooth rotation will be men-
tioned below.

Rotations are divided in two groups based on etiologic 
factors, rotations produced before tooth eruption and after 
tooth eruption.

Preeruptive rotations are caused in most cases by injuries 
or traumas in the premaxilla during childhood. This factor 
can cause a displacement and changes in alignment of the 
tooth germ. The presence of any kind of pathology such as a 
cyst, a tumor, an odontoma, or a supernumerary tooth can 
interfere in the eruption (Kim et al. 1961; Suresh et al. 2015).

On the other hand, the main cause that produces dental 
rotation after eruption is related to available space; rotations 
most often occur in a dental arch with crowding but can also 
appear in cases with space excess (Kim; Baccetti 1998). 
Another major cause is the path of tooth eruption; an 
improper way may interfere with tooth alignment. Finally 
certain habits, performed by the patient, such as interposing 
objects or biting nails, can produce dental rotations.

It is important to know when the ideal timing to treat any 
kind of malocclusion is. The American Orthodontic 
Association recommends that all kids should visit an ortho-
dontist at the age of 7 for early diagnosis and in this way 
prevent major difficulties and best control during the growth 
period.

It is considered ideal to start the first phase of treatment 
during early mixed dentition, more specifically when the 
upper central incisors start to erupt (Suresh et al. 2015).

This early intervention will decrease the need of a com-
plex treatment later, avoiding in some cases tooth 
extraction.

It has been proven that the best time to treat upper central 
incisor rotation is when it is diagnosed, specifically when 
incisors start erupting.

Rotated upper central incisor treatment can be done in 
many ways. The two most common options are using fixed 
or removable appliances.

After evaluating different alternatives, it was proven that 
the best one is through fixed appliances. The advantage of 
this method is that treatment effectiveness will not depend on 
patient behavior. This system works 24 h a day, so it will 
decrease treatment time, with more controlled results mak-
ing it ideal for children as it will be demonstrated.

A series of cases will be described to diagnose this kind of 
malocclusion and to identify what the best treatment plan is.

The following patient was 7 years old in her first visit. 
The upper right central incisor was rotated, and an anterior 
crossbite was present (Fig. 5.1a, b).
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Lack of space in the upper dental arch could cause tooth 
rotation of upper right central incisor and upper left lateral 
incisor as it was observed. There was atresia of the maxilla in 
the anterior area that increases the anterior crowding. After 
careful clinical observation, x-ray examination, and cast 
study, the use of a fixed appliance was chosen to treat this 
patient.

Metal preprogrammed brackets (0.022″ slot) were placed 
to start with the alignment and create the necessary space for 
the right central and upper left lateral incisor. To control 
anchorage, bands on the temporary upper secondary molars 
were bonded. A 0.016″ NiTi archwire was used with NiTi 
open coil springs that were mildly activated to gain space 
and correct the anterior crossbite (Fig. 5.2a, b).

Two months later, the space was achieved for the right cen-
tral incisor, and a bracket was bonded to start alignment. A 
NiTi 0.014″ arch with mild activated NiTi coil spring was 
placed to help the development of the upper arch (Fig. 5.3a, b).

After 4 months, the improvement was clearly evident. 
Overjet and overbite were almost normal. After the align-
ment was almost completed, the interincisal diastema was 
closed with a stainless steel ligature along with a SS 0.18″ 
arch and a mild elastomeric chain (Fig. 5.4a, b). A 4 weeks’ 
appointment control was suggested.

After 20 months, the first phase of treatment was finished. 
The occlusal views confirmed the results that were obtained. 
No fixed retention wire was bonded until now. A Hawley 
retainer was given to the patient for a long-term period. 
Follow-up was recommended every 6 months (Fig. 5.5a, b).

All the treatment objectives were fulfilled in a short period 
of time (20 months). The parents and the patient recognized 
the benefits of the early treatment and are aware that a sec-
ond phase of treatment would be possible. The efficacy of 
this protocol is interesting to take into account since it 
reduced the complications if an only phase of treatment dur-
ing the permanent dentition was decided.

a b

Fig. 5.1 (a) Pretreatment photographs frontal view of upper right central incisor rotated. (b) Occlusal pretreatment view of the arch

a b

Fig. 5.2 (a, b) Frontal and occlusal view with fixed appliances in place (slot 0.022″) along with an active open coil spring to recover the anterior 
space and correct crossbite
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The following case is a 9-year-old girl, with a 90° rotation 
of the upper left central incisor. In the picture below, suffi-
cient space can be observed compared to the tooth size 
(Fig. 5.6a, b).

After analyzing x-rays, a supernumerary tooth was 
observed between the upper central incisors. Before orthodon-
tic treatment started, the patient was sent to a dental surgeon to 
perform the supernumerary tooth extraction (Fig. 5.7a).

a b

Fig. 5.3 (a, b) After the space for the central incisor was recovered, a bracket was bonded to begin the correction of its malposition

a b

Fig. 5.4 (a) Four months after bonding, upper central incisor was almost aligned. (b) The diastema was closed and midlines were coincident

a b

Fig. 5.5 (a) Occlusal view before debonding. (b) Posttreatment view 20 months later, after deboning
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a b

Fig. 5.6 (a, b) Pretreatment frontal and occlusal views. Upper left central incisor was rotated 90°

a

b

Fig. 5.7 (a) Periapical radiographs indicated the presence of a mesiodens. (b) Digital tomography confirmed the presence of a mesiodens between 
the central incisors
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Brackets were bonded on both upper central incisors and 
upper temporary left canine along with two bands on tempo-
rary second molars with a 0.014″ stainless steel arch. The 
bracket was bonded on the distal face of the incisor to start 
derotation (Fig. 5.8a, b).

After few months, the position of the tooth started to normal-
ize, so the bracket was rebonded near the FA point (Fig. 5.9a, b).

Two months later, the brackets had to be rebonded 
again, and a SS rectangular wire (Fig. 5.10a, b) was 
placed to achieve the correct inclination and torque along 
with another NiTi coil spring to improve overjet and 
overbite.

Seven months later, the position of the central left upper 
incisor was normalized. Orthodontic treatment continued 
until the alignment was completed. To avoid the possibility 
of relapse, and decrease the possibility of a second treat-
ment, a fixed retainer 0.017″ coaxial arch wire was bonded 
(Fig. 5.11a, b). Follow-up was recommended every 
6 months.

The patient returned 9 months after debonding with the 
retainer that had broken (Fig. 5.12a, b). Frontal and occlusal 
photographs confirmed that the results were maintained. The 

position and inclination of the upper central incisor was the 
same. A new retention wire was suggested.

The next patient was 7 years old at the moment the picture 
was taken. It was a patient with mixed dentition and a 90° rota-
tion of the upper right central incisor. The treatment was planned 
to begin as soon as possible to regularize tooth position and 
create space to the upper lateral incisors to erupt (Fig. 5.13a, b).

No supernumerary teeth or agenesis was observed in the 
panoramic radiograph (Fig. 5.14).

After a careful analysis, fixed appliances were chosen to 
treat this case. Two preprogrammed 0.022″ brackets were 
bonded on the central incisors and right and left molar bands 
to start with the alignment of both central incisors with a 
0.014″ NiTi arch (Fig. 5.15a, b).

Four months later, the position of the right central incisor 
was almost normal, but the right upper lateral incisor erupted 
labially in consequence of the lack of space.

It is evident how both central incisors were aligned and 
the interincisal diastema was closed in 7 months. A labial 
bend was made in the arch to let the lateral incisor erupt  
(Fig. 5.16a, b). The individualized labial arch bend can be 
observed in frontal view with a figure of eight to close the 

a b

Fig. 5.8 (a, b) Frontal and lateral view of the left central incisor with a bracket bonded on distal face of the left central incisor

a b

Fig. 5.9 (a, b) The bracket on the upper left central incisor was rebonded near the FA point
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a b

Fig. 5.10 (a, b) Bracket was rebonded to complete alignment and leveling with a bilateral NiTi coil spring to normalize overjet and overbite

a b

Fig. 5.11 (a, b) Comparison of the occlusal upper arch pre- and posttreatment. The normalization of the left upper central incisor was 
maintained

a b

Fig. 5.12 (a, b) A control 9 months after debonding with retention wire broken. It can be observed that the position of the incisor is still correct
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a b

Fig. 5.13 (a, b) Pretreatment frontal and occlusal view. The malposition of the right central incisor was clearly visible and the lack of available 
space to let the lateral incisor erupt

Fig. 5.14 Panoramic radiograph, 
no supernumeraries or agenesis 
was observed

a b

Fig. 5.15 (a, b) Fixed appliances were bonded with a 0.014″ NiTi arch and plastic spaghettis to prevent mucosal lesions
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diastema. The occlusal view confirmed the labial bend to let 
the lateral right incisor erupt in its normal position.

After the right and left lateral incisor erupted, brackets 
were bonded along with a utility arch (Elgiloy 0.016″ × 
0,016″) (Fig. 5.17a, b).

Eighteen months later, the brackets were debonded. The 
comparison between pre- and posttreatment confirmed the 
results that were achieved. A Hawley retainer was given to 
this patient, and long-term follow-up was recommended 
every 6 months (Fig. 5.18a, b).

Patient returned 53 months later, final results were main-
tained and even improved. All the cuspids and bicuspids 
were erupted in their normal position without any orthodon-
tic treatment (Fig. 5.19a, b).

The relapse of orthodontically rotated teeth is one of the 
biggest concerns. It was demonstrated that upper central 
incisors have a high tendency to relapse once the treatment is 

finished. Recurrence of rotations is higher in cases treated 
with rapid movements.

It was proven that the main cause of this relapse is because 
of the contraction produced by periodontal fibers and supra-
crestal structures that were displaced by orthodontics. Early 
correction of tooth rotation will produce a new bunch of 
fibers in the apical zone that will prevent the relapse after 
treatment (Reitan 1959).

The most popular types of retentions are fixed, Hawley, 
and vacuum retainers. In interceptive orthodontics some 
retainers, such as vacuum, are not recommended because it 
can alter normal tooth eruption.

It has been proven that fixed retainers are reliable to avoid 
tooth relapse; they keep tooth position, but it will depend on 
patient cooperation. One of the fears of fixed retainers is the 
accumulation of plaque; however, it was proven that in most of 
the cases it doesn’t produce periodontal problems or tooth decay.

a b

Fig. 5.16 (a, b) Frontal and occlusal view after closing the inter-incisal diastema with an individualized bend to allow the normal eruption of the 
upper right lateral incisor

a b

Fig. 5.17 (a, b) A utility arch (Elgiloy 0.016″ × 0.016″) was placed to normalize overjet and overbite
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The predisposing factors to failure of fixed retainers are 
quality and width of the wire, composite type used, clinical 
management of adherence, and occlusal trauma produced in 
the arch (Schneider and Sabine 2011).

Conclusions

The most challenging and difficult task in our profession 
is to recognize the patient’s problem and have the knowl-
edge to perform a correct diagnosis of a specific pathol-
ogy knowing when the ideal timing to treat each 
malocclusion is.

After analyzing this chapter and studying each case in pro-
found, it was demonstrated that rotation of central maxillary 
incisor should be treated in the exact moment it is diagnosed. 
As it was mentioned, early treatment will decrease relapse 
and prevent future inconveniences. The relation cost/benefit 
is important in the moment to decide the best mechanother-
apy for each patient.

There are many protocols to achieve the same result. 
The use of fixed appliances was decided bearing in mind 

the importance to reduce the first phase of treatment and 
make it more comfortable and controlled for the patient.

It is considered very significant to decrease the time of 
a first phase of treatment to achieve the best results with 
the least cost possible.
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Impacted Central Incisors: Different 
Options of Treatment

Julia Harfin

According to the literature about impacted central incisors, 
the prevalence is less than 1% (Machado et al. 2015); how-
ever, for the patient, it is quite disturbing from an esthetic 
and functional point of view.

Normally, the upper incisors erupt between 6 and 10 years 
of age. However, when a lateral incisor erupts before the cen-
tral incisor, impaction of the central incisor could be a result 
(Kurol 2002).

Tooth impaction may result as a consequence of different 
conditions such as mesiodens, supernumerary teeth, ectopic 
position of the tooth bud, odontoma, cyts, local tumor, scar 
tissue, lack of space ankylosis of the primary teeth, trauma 
on the deciduous incisors, loss of or inadequate space, 
delayed resorption of the primary roots, etc.

Trauma in primary dentition, especially traumatic incisor 
intrusion, may result in the crown or root dilaceration of the 
developing permanent incisors (Uematsu et al. 2003) 
(Fig. 6.1a, b) as was shown in the following radiographs. The 
consequence will depend on the stage of development of the 
root at the moment of the trauma. The angulation between 
the crown and the root will determine the prognosis of the 
result. In general, pulp vitality is preserved but in some cases 
necrosis is the consequence.

Traumatic intrusion is a dental injury that involves the 
upper anterior teeth and is often associated with a comminu-
tion or fracture of the alveolar bone (Turley et al. 1984).

Some accidents during early childhood can have conse-
quences due to the proximity to the temporary incisor roots 
on the permanent teeth.

An early diagnosis is very important for the clinician, for 
the parents, and, above all, for the patient.

If the contralateral incisor erupts 6–8 months earlier, a 
panoramic radiograph is mandatory. Some patients require 

complementary studies such as a periapical and occlusal 
radiograph and a cone beam CT to accurately define the 
position of the incisor and its relation with the roots of the 
adjacent teeth.

A careful treatment plan is required in order to obtain a 
reasonable result. It is important to take into consideration 
the angle between the crown axis and the root.

Sometimes, one of the major problems is the recovery of 
the space for the incisor, in conjunction with the elimination 
of functional interferences that can alter the path of the 
eruption.

In general, the prognosis is the result of several factors 
such as etiology, quantity of bone, root length and shape, 
dilaceration of the crown, etc. Treatment timing plays an 
important role.

Different orthodontic techniques can be used, and in some 
cases, spontaneous eruption can be observed when the space 
is recovered (Becker 2002), but in other patients, orthodontic 
traction may be required.

In 28–60% of the cases, mesiodens and odontomas cause 
incisor impaction (Suri et al. 2004; Batra et al. 2004). Their 
extraction is necessary before initiating the extrusion pro-
cess. If an impacted incisor is associated with a cyst, a con-
servative approach is preferred in order to prevent the loss of 
the incisor. When the preservation of the tooth is desired in a 
young patient where the lesion is isolated, marsupialization 
is the treatment of choice.

When the intrusion is severe, anquilosis of the tooth could 
be the result. Orthodontic treatment to move the tooth to its 
correct position was not possible, until now. Also, the result of 
trying this is the undesirable movement of the adjacent tooth.

It is very difficult to determine the duration of the treat-
ment since it depends on a lot of circumstances such as resid-
ual eruption potential, localization of the impacted tooth, 
bone density, surgical procedures, root dilaceration, missed 
appointments, etc. The higher the position of an impacted 
incisor, the longer the duration of the orthodontic treatment 
(Tanaka et al. 2001).
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The treatment plan includes three steps: presurgical ortho-
dontics, exposure and bonding, and postsurgical 
orthodontics.

During the surgical procedure, at least 1/2 or 2/3 of the 
crown has to be uncovered.

Gingivectomy would be the most conservative procedure 
when a normal attached gingiva is present but when its width 
is compromised, an apically positioned flap is required (open 
eruption) (Vermette et al. 1995).

However, for some patients, a close eruption technique 
would be the best option. During this procedure the attached 
gingiva is raised, and after placement of a button or a bracket 
on the impacted incisor, it is fully replaced to its original 
position. Studies have shown less recession, better bone sup-
port, and superior periodontal parameters with the closed- 
eruption method (Becker 2002).

The patient has to be aware that some problems can 
appear during the surgical-orthodontic treatment, such as 
some root canal obliteration, devitalization of the tooth, or 
ankylosis (Chaushu et al. 2003).

Unfortunately, there isn’t a single and specific bracket 
available to treat all of these patients. Nonetheless, a con-
trolled and light force is highly recommendable to erupt the 
tooth with bone and normal gingivo-periodontal tissues. In 
addition, controlled oral hygiene is fundamental for this 
purpose.

The following patients are clear examples of some of 
these circumstances. The parents of this 9-year-old patient 
asked for a second opinion regarding the right upper central 
incisor that hadn’t erupted. The family dentist told them that 
they had to wait until the patient was 12 years old, but they 
were worried about waiting so long.

The left central incisor erupted 20 months earlier without 
any inconvenience, and now a mild crown mesial inclination 
was present without enough room for the right intruded inci-
sor (Fig. 6.2a, b). The occlusal view confirmed that there was 
no room for the right incisor and the buccal-palatal width 
was diminished.

Lateral views showed Class I right and left canine and 
molar with a normal path of eruption. The mesio-inclination 

a b

Fig. 6.1 (a, b) Root and crown dilaceration after primary incisors trauma
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of the left upper central incisor was clearly evident. There 
was a significant overbite in the left central incisor region 
The oral hygiene was good (Fig. 6.3a, b).

According to the studies by Becker and Chaushu, the first 
phase of treatment is to achieve sufficient mesiodistal space 
to have room for the intruded incisor. Esthetic brackets 
0.022″ were bonded on the upper laterals and the left central 
incisor along with an esthetic Ni-Ti 0.014″ archwire. In order 
to have better anchorage, brackets were also placed on the 
temporary canines (Fig. 6.4a).

The periapical Rx showed the position and inclination of 
the right central incisor and an open coil spring to recover the 
right central incisor space (Fig. 6.4b).

After 5 months of treatment, the space was achieved and 
midlines were normalized. A 0.016″ × 0.016″ Elgiloy arch-
wire was placed and a control radiograph was taken 
(Fig. 6.5a, b).

Since the intruded incisor didn’t erupt by itself, the patient 
was sent to the oral surgeon to perform a closed surgical pro-
cedure and bond a bracket at the same time. However, the 
surgeon decided to perform an open procedure. When the 
patient returned 3 weeks later, an esthetic bracket was bonded 
on the labial surface of central incisor along with a ligature 
to the main arch. The occlusal photographs confirmed that 
the space was recovered and the biomechanics that were 
used (Fig. 6.6a, b).

Taking into account that it is very important to maintain 
healthy gingivo-periodontal tissues, a controlled extrusion 
force was applied. A second Ni-Ti 0.012″ archwire was 
placed between the upper canines. An 8-week activation 
period was recommended (Frank) (Fig. 6.7a, b).

Four months later, the incisor was extruded very slowly. 
When analyzing the front photograph, a ligature-of-eight 
was placed on the left side to correct the midline to the left. 

a b

Fig. 6.2 (a, b) Impaction of the right maxillary central incisor caused by trauma on the primary incisor

a b

Fig. 6.3 (a, b) Pretreatment lateral view Class I molar was observed along with lack of space for the eruption of the right central incisor
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Also, the bracket on the right central incisor had to be repo-
sitioned to improve its alignment (Fig. 6.8a, b).

To control leveling and alignment, a 0,018″ SS archwire 
was placed. No brackets were bonded on the bicuspids until 
that point (Fig. 6.9a, b). A slight difference was still present 
on the gingival margin of the incisors along with a mild 
inflammation on the right side. The interincisal diastema had 
to be closed very smoothly to achieve complete closure with 
a normal dental papillae.

These were the results after 23 months of treatment. All 
the treatment objectives were completed: the upper right 

central incisor and midlines were corrected (Fig. 6.10a, b). 
No important root resorption was seen and the upper right 
central incisor pulp was still vital. Since there was a slight 
difference in the gingival height, no further mucogingival 
surgery was recommended.

A fixed retainer wire was recommended for a long period 
of time, in conjunction with a night vacuum maxillary 
retainer.

Bilateral Class I canine and molar relationship with nor-
mal overjet and overbite were achieved. Gingivo-periodontal 
tissues were almost normal (Fig. 6.11a, b).

a b

Fig. 6.4 (a, b) Esthetics brackets were bonded on the upper anterior teeth. Rx showed the impacted right central incisor and the coil spring to 
recover the space

a b

Fig. 6.5 (a, b) Front photograph and periapical Rx after 5 months in treatment
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a b

Fig. 6.6 (a, b) Front and occlusal photograph 1 month after the surgical incisor exposure

a b

Fig. 6.7 (a, b) A second arch (Ni-Ti 0.012″) was placed to control eruption with very low forces

a b

Fig. 6.8 (a, b) Front and occlusal photographs 4 months after the open flap surgery
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a b

Fig. 6.9 (a, b) Front and occlusal photographs at the end of the Phase I treatment

a b

Fig. 6.10 (a, b) Final records after 23 months of treatment. Upper and lower midline was almost normal and no significant root resorption was 
seen

a b

Fig. 6.11 (a, b) Lateral views at the end of the treatment. Class I molar was maintained

J. Harfin



97

The patient returned after 30 months for a control of the 
retainer. The results were almost maintained although the 
fixed retention wire was lost 1 year earlier.

The gingival tissues were normal, and a subtle relapse could 
be observed on the right upper central incisor (Fig. 6.12a, b).

A comparison between the pre- and post radiographs con-
firmed the results that were achieved. No important root 
resorption was visible (Fig. 6.13a, b).

Delayed eruption has to be monitored very closely to 
avoid major inconveniences that can produce impaction or 
anquilosis of the incisor and can have direct effects on the 
development of the occlusion.

The next case provides a visible example. A 10 years and 
10 months old girl was sent for a second opinion since her 
upper central right incisor was absent. She was in good 
health and no history of supernumerary teeth, mesiodens, or 

a b

Fig. 6.12 (a, b) A control 12 months later. The results were almost maintained

a b

Fig. 6.13 (a, b) Pre- and post periapical radiographs. No root resorption was visible
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odontoma was present. Although, she had a history of dental 
trauma when she was 4 years old, and she had the habit of 
nail biting from the age of 5.

The etiology of the impacted incisor was mainly due to 
trauma. The periapical radiograph showed the impacted inci-
sor with a short and rounded root (Fig. 6.14a, b).

Upon analyzing the lateral views, the patient had a skele-
tal Class I malocclusion with a balanced facial pattern. 
Although she was almost 11 years old, all the canines and 
bicuspids had erupted. Intraoral examination revealed Class 
I molar relationship with an overbite of 2 mm and an overjet 
of 1.5 mm. A mild diastema distal the right and left lateral 
incisors was present (Fig. 6.15a, b).

The surgeon decided on an open flap and the bracket was 
bonded 2 weeks after the surgery. Ideally, bonding has to 
take place during the surgical procedure, but if for any reason 
it is not possible, a wide exposure must be performed and a 
surgical pack may need to be placed, in order to prevent the 
closure of the wound. It is important to prevent damage to 
the cementum-enamel junction (Becker 2002). An open coil 
spring was placed to open the space and at the same time to 
hold a metallic ligature. The extrusion has to be performed 
very slowly to protect the rounded root and to obtain normal 
gingivo-periodontal tissues. Due to the high position of the 
tooth, it was very difficult for the patient to maintain good 
oral hygiene in this zone (Fig. 6.16a, b).

a b

Fig. 6.14 (a, b) Front photograph and Rx showing the right impacted incisor with a rounded and short root

a b

Fig. 6.15 (a, b) Lateral views at the beginning of the treatment. Class I molar and cuspid was present
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After 7 months, the incisor erupted but in a rotated posi-
tion. A 0.016″ × 0.016”TMA archwire with some bends was 
placed in order to normalize the position of the right incisor. 
The periapical radiograph confirmed that the extrusion was 
performed with no more root resorption (Fig. 6.17a, b).

The following photographs showed the results of orth-
odontic treatment. A slight recession was present on the gin-
gival margin of the upper central right incisor. Overjet and 
overbite were almost normal and at the end of the treatment, 
midlines were coincident (Fig. 6.18a, b).

The comparison between the pre- and post frontal photo-
graphs demonstrated that the results that were obtained were 
excellent. All the treatment objectives were achieved: extru-
sion of the impacted central right incisor, normalized overjet 
and overbite, and an occlusal plane parallel to the gingival 
plane (Fig. 6.19a, b). It is very interesting to see how the 
interincisal papillae were totally recovered with normal color 
and shape.

Also, the periodontal status of the exposed incisor after 
orthodontic treatment showed a normal gingival contour. No 
further mucogingival surgery was recommended.

The following case was a 12-year-old patient and the 
most challenging in reference to impacted incisors. He was 
worried about his smile. The temporary upper right central 
incisor had fallen 6 months earlier, and the permanent incisor 
hadn’t erupted. The panoramic radiograph confirmed the dis-
tal inclination of the crown and the lack of space. Some mild 
crowding in the lower arch was also present (Fig. 6.20a, b).

Preprogrammed brackets were bonded on the upper arch 
along with a Ni-Ti Cu 0.016″ broad arch in order to begin the 
alignment and to obtain sufficient space for the impacted 

incisor. The surgeon decided on an open flap, and the bracket 
was placed on the right central incisor in the same procedure. 
No bracket was bonded on the upper right lateral incisor to 
protect it. A wire ligature between the right central incisor 
and the left canine was placed to improve its position. An 
activation was recommended every 3 weeks (Fig. 6.21a, b).

These are the results after 6 and 9 months in treatment. A 
0.014″ Ni-Ti archwire was ligated, and light forces were 
used with the intention of extruding the incisor with bone 
and not through it (Fig. 6.22a). There were significant results 
after 3 months (Fig. 6.22b).

When the upper right central incisor reached the occlusal 
plane, a bracket was bonded on the upper right lateral incisor 
along with an open coil spring to recover enough space for 
the central and lateral incisor (Fig. 6.23a) A 0.016″ SS arch-
wire was placed to finish the leveling and alignment of the 
upper arch. At the same time, brackets were bonded on the 
lower teeth to correct the mild lower anterior crowding 
(Fig. 6.23b).

Six months later the lower anterior crowding was normal-
ized as well as midlines (Fig. 6.24a). Since the patient 
decided to continue his studies abroad, two fixed retention 
wires were bonded between the canines (Fig. 6.24b). Oral 
hygiene needed improvement.

Although the patient was 12 years old at the beginning of 
the treatment, the normalization of the position of the upper 
right central incisor was clearly demonstrated when the pre- 
and posttreatment radiographs were compared. No major 
root resorption was observed but a slight mesio-inclination 
of the root of the upper right lateral incisor was present 
(Fig. 6.25a, b).

a b

Fig. 6.16 (a, b) Front photograph and Rx 2 weeks after the open flap surgery
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a b

Fig. 6.17 (a, b) 7 months in treatment. No more root resorption was present

a b

Fig. 6.18 (a, b) Front photographs with the last archwire and at the end of the treatment

a b

Fig. 6.19 (a, b) Comparison pre- and posttreatment. The gingival line is almost normal
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a b

Fig. 6.20 (a, b) Pretreatment frontal photograph and panoramic radiograph. An important disto-inclination of the right central impacted incisor 
is visible

a b

Fig. 6.21 (a, b) A control 2 and 6 weeks postsurgery. Very low forces was recommended to move the incisor with bone

a b

Fig. 6.22 (a, b) A Ni-Ti 0.014″ was placed to extrude the incisor very slowly with bone
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a b

Fig. 6.23 (a, b) A bracket was bonded on the upper right lateral incisor when enough space was achieved with brackets on the lower arch to cor-
rect the mild crowding that was present

a b

Fig. 6.24 (a, b) Front photographs before and after debonding. Oral hygiene had to be improved

a b

Fig. 6.25 (a, b) Comparison of pre- and post panoramic radiographs. No more root resorption was present
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Conclusions

Early diagnosis is critical for the success of the 
treatment.

Each clinical case must be treated with an individual-
ized treatment plan in order to achieve the best functional 
and esthetic result.

Light and controlled extrusive forces are the most rec-
ommendable to bring the tooth down to the occlusal 
plane.

A careful soft tissue management is necessary to 
achieve a successful long-term esthetic outcome. The inci-
sor has to be extruded with a normal quantity of attached 
gingiva, and the maintenance of excellent oral hygiene is 
crucial to obtain a normal interincisal papillae.

It is important to take into consideration that the pres-
ervation of the vitality of the tooth during the surgical and 
orthodontic procedure is mandatory.

The duration of the surgical-orthodontic treatment of 
an impacted maxillary incisor varies widely since the eti-
ology could be different as well as the position and incli-
nation of the impacted incisor.

Unfortunately, there are no specific brackets or wires 
available to treat these patients. The most important issue 
to take into consideration is to apply light and continuous 
forces during the whole active treatment. It is highly rec-
ommendable that the last arch be maintained at a mini-
mum of 6 months before the finishing process begins.

A long-term fixed retention wire is also recommended 
in all the clinical cases.
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The Treatment of Class II, Division 1 
Malocclusion in Stages

Kurt Faltin Jr

Class II malocclusion has high clinical prevalence, about 
45%. It is accepted that Class II is acquired during the growth 
and development stages by general dysfunction of the neuro-
muscular dysfunction. There are several methods we can 
adopt. The treatment design and protocol must be used in the 
clinic by a therapy that really solves the problem. The treat-
ment of each stage will produce: facial harmony, corect 
implantation of the teeth and function. Our long clinical 
activity gave us the right way to treat our more than 4000 
patients.

The diagnosis carried out in three aspects:

 1. Functional analyses
 2. Orthopedic analyses
 3. Orthodontic analyses

The diagnosis and the growth stages of the patient 
(Analyses of Cervical Vertebral Maturation – Baccetti and 
Franchi) are the most important aspects to be considered for 
the organization of an efficient treatment planning.

Another very important aspect is the evaluation of the 
maxillary transverse deficiency, which is the first part of the 
treatment planning, respecting orthopedic priorities.

In regard of orthopedic treatment plan, there are four 
important aspects to determine:

 1. Class II with mandibular retrognathism
 2. Class II with maxillary prognatism
 3. Class II with fault in mandible and maxilla
 4. Class II caused by orthodontic disharmonies

Subjects with mandibular retrognathism should be treated 
with functional orthopedic appliances that promote mandibu-
lar advancement such as Balters Bionator, Franckel Functional 
Regulator, Clark Twin Block, and Sanders Double Plate.

Subjects with maxillary prognatism should be treated 
with extraoral traction.

Subjects with fault in mandible and maxilla should be 
treated first with extraoral traction and completed with func-
tional orthopedics.

In regard to the decision earlier or later treatment, it is 
definable that close to the pubertal peak, we expected that 
there is a significant increase of mandibular growth.

On the other hand, if the mandibular retrognathism is 
accentuated, it is necessary to treat the case immediately 
(mixed dentition) to achieve good orthopedic result.

The last part is the fixed orthodontic treatment resulting to 
the normal balanced occlusion.

Keep in mind: treat at the right place and right time!
Retain treatment for 6–12 months with orthopedic and 

orthodontic appliances is required.
A clinical observation should be executed until the second 

molars are erupted in normal occlusion.
For sure, our goal is the entire balanced stomatognathic 

neuromuscular system.
The purpose of this chapter is to reinforce the individual-

ized diagnosis and the corresponding treatment protocol 
indicated for each individual patient as it is demonstrated by 
the examples presented.

* There is not a unique treatment protocol to be used for 
all Class II patients.

The treatment of Class II Division I malocclusion is a 
multifactorial event whose factories should be analyzed by 
an individualized diagnostic protocol and the decision-mak-
ing stablished. It has high clinical prevalence, about 40%. 
This anomaly is considered be acquired during the growth 
and development stages by general dysfunction of the neuro-
muscular epigenetic factors (Enlow 1968; Moyers 1988; 
Korkhaus 1930).

• The orthopedic diagnosis shows the prevalent of 80% of 
mandible retrognathism and 20% of maxillary progna-
thism. The treatment protocol for both categories must be 
totally different (McNamara 1984).
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First of all, we must have very clear the priorities of the 
neuro-functional, orthopedic, and orthodontic aspects that 
are individually determined by accurate diagnosis protocols 
(Ricketts 1960; Schwarz 1961; Björk 1955).

7.1  The Mandibular Retrognathism Treatment

The most important priority, as the first stage to be consid-
ered, is the maxillary transverse deficiency. It’s absolutely 
necessary that the maxilla and upper dental arch be prepared 
to receive mandible in facial harmony, providing a normal 
Class I occlusion (Faltin et al. 2003).

The Balters Bionator is a totally functional appliance; 
there is no active component (Balters W).

It is composed by only three parts are (Fig. 7.1a, b):

 1. The acrylic body (green color) which reproduced the new 
mandibular posture obtained at the construction bite. The 
amount of forward and vertical alteration might not be 
larger than 5 mm when necessary advancement must be 
realized step by step.

The body controls the vertical eruption of the teeth and 
the occlusal plane and supports the other two parts.

 2. The lingual arch, made with 1.2 mm stainless steel a constant 
excitation for normal tongue posture. Never it is activated!

 3. The vestibular arch, 0,9 mm with two functions: in the 
posterior part avoiding the interposition of soft tissues as 
buccinator complex (buccinator arch). The same arch in 
the frontal part, from canine to canine region, is adapted 
as a trainer for leap seal, again a functional trainer, labial 
arch. The new mandibular posture, the enhance in vol-
ume and in shape, the new lingual function, the normal 
functional behavior conduct to functional adaptation, and 
total correction of form and function were achieved 
(Fig. 7.1c–e).

The first example represents a case with a pronounced man-
dible retrognathic posture without dental arches discrep-
ancies. The treatment protocol was Balters Bionator to 
normalize facial harmony in anterior and vertical direc-
tions (Balters W).

Patient 1: M.S., 9y. 3 m. At the beginning of treatment 
(Fig. 7.2a–e).

During 3y. 2 m. The patient used three Balters Bionators, 
with no use of any other fixed appliance.

In the follow-up, after finishing treatment, patient used 
the last Bionator full days during 6 months and nighttime for 
another 6 months. The results are observed at Fig. 7.3a–e).

Figure 7.4a, b illustrates a lateral cephalometric study 
before and after the treatment.

The long-term evaluation after 7 years (Fig. 7.5a–e) was 
performed and demonstrates the stability even a better situa-
tion after orthopedic mandible Class II treatment.

LINGUAL ARCH

VESTIBULAR ARCH

ACRYLIC BODY

a b

c d e

Fig. 7.1 Balters Bionator appliance
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a b

c d e

Fig. 7.2 Pre treatement frontal and lateral photographs. A convex profile is clearly observed

a b

c d e

Fig. 7.3 Post treatment frontal and lateral photographs Overbite is totally correctd and midlines are coincident

7 The Treatment of Class II, Division 1 Malocclusion in Stages
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a b

Fig. 7.4 Comparison pre and post treatment lateral cephalograms

a b

c d e

Fig. 7.5 7 years follow up. The results are maintained
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It is to be convinced that the functional orthopedic inter-
vention normalizing development factors and correcting 
neurophysiologic impute, through the central neuron system, 
promotes a very balanced and stable development and excel-
lent result (Petrovic and Stutzmann 1977).

Frankel functional regulator – RF2 – is another orthopedic 
appliance that is used in the treatment of Class II Division I 
malocclusion with mandible retrognathism, in growing pre-
pubertal period (Fig. 7.6a–c) (Frankel 1989, 2000).

Frankel appliances are located in the “vestibules orals” 
posturing the mandible, maintaining away the perioral cap-
sule pressure and stimulating the whole respiratory system.

Patient 2: P.H.L, 8y At the beginning of treatment, 
(Fig. 7.7a–e) is similar compared with the first patient, but 
this case has some orthodontic problems: crowding, upper 
arch protruded teeth, narrow maxilla arch, deep vertical bite, 
and dysfunctions.

a b c 

Fig. 7.6 Frankel functional regulator (RF2)

a b

c d e

Fig. 7.7 Pre treatment frontal and dental facial and dental photos in a Class II 8 year old patient

7 The Treatment of Class II, Division 1 Malocclusion in Stages
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The patient used three FR2 over 5 years of treatment, 
progress situation at 12y. 7 m (Fig. 7.8a–e).

Figure 7.9a–e shows the stability posttreatment over 
2 years with no retention.

Figure 7.10a, b illustrates a lateral cephalometric study 
before and after the treatment and the excellent quality of 
mandibular development.

We must consider that only few patients are treated exclu-
sively with Balters Bionator, Frankel functional regulator, or 
other functional therapies. Both therapies are similar and 
considered the only totally functional jaw orthopedic devices 
(Bishara and Ziara 1989).

The great majority of Class II Division 1 is patients with 
retrognathic mandible, transverse discrepancy of the max-
illa, upper incisors protrusion, lower dental crowding, total 
Class II distal occlusion, and general dysfunctions. They 
need to be prepared before being submitted to a functional 
orthopedic treatment like the Bionator therapy.

R.M.E is the first recommended intervention. The Schwarz 
Plate or Ricketts lower utility arch may be indicated 
(McNamara 1985).

The next step of treatment will be the functional orthope-
dic stage with Balters Bionator, respecting all aspects from 
the construction bite to the adjustment in patient’s mouth, 
instruction, and treatment control.

Unfortunately, a small percentage of cases can be treated 
only using Bionators.

After total analysis of the various, complementary exam-
inees and appropriate analysis, the diagnosis will demon-
strate upper transverse discrepancy in comparison with lower 
one, a deep bite, or an open bite, dental crowding, and respi-
ratory dysfunction (Van der Linden 1986).

The patient must be prepared before being submitted to 
functional therapy like Balters Bionator.

Patient 3: J.D.S., 9y. 3 m At the beginning of treatment 
(Fig. 7.11).

Figure 7.12 shows the sequence before Balters Bionator 
used.

Sequence of the first stage: rapid maxillary expansion and 
simultaneously lower utility arc indicated to correct the 
lower incisors implantation. This phase took 8 months.

The second stage related with the facial harmony started 
immediately and was treated by an appropriated protocol in 
vertical, latero-lateral, and anterior-posterior directions. In 
this stage, the patient used a modified Balters Bionator.

Balters Bionator was installed without removing the 
Lower Utility Arch in place. The use of Balters Bionator dur-
ing 1 year and after the treatment was finished with fixed 

a b

c d e

Fig. 7.8 Post treatment facial and dental photos : Class II is normalized as well as overjet and overbite
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a b

c d e

Fig. 7.9 2 years follow up with no retention

a b

Fig. 7.10 Pre and post lateral radiographs
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Fig. 7.11 Initial records

Fig. 7.12 RME appliance in place
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total appliance to correct teeth alignment and implantation 
and finally achieve functional normal occlusion.

The retention was upper plate and lower lingual fixed 
(Fig. 7.13 shows the final case and Fig. 7.14 shows the lat-
eral cephalometric image). Excellent facial result. Facial 
dimensions are according to Fibonacci’s divine 
proportion.

In cases like this, orthopedic and orthodontic treatment 
must be started very soon in order to be able to correct 
facial harmony, normal occlusion, and neuromuscular 
behavior.

Sander, G., 1995, developed a new appliance – Bite 
Jumping Appliance – SII. It consists of two plates, remov-

able appliances with expansion screws and the upper one 
with a metallic guide that contacts the lower plate in the 
 anterior region (Fig. 7.15a–c). Each time the patient closes 
the teeth, he or she advances the mandible and makes gym-
nastic with muscles induced by contacts on the front part as 
explained (Sander and Wichelhaus 1995) (Fig. 120).

At the same time, the SII appliance is a mandible 
 protractor with transverse expansion of the maxilla 
and uprighting of molar posterior teeth. The advantage 
of SII treatment is the possibility to enlarge the maxilla, 
correct deep bite, open space for dental orthodontic 
 treatment, and advance mandible at the same time. In 
these simultaneous cases, it is recommended to use 

Fig. 7.13 Front, profile and final dental results
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Sander jumping the bite (SII). Sander’s SII and Clark’s 
Twin Block have a similar action.

Patient 4: R.L.B.H., 12y At the beginning of treatment 
(Fig. 7.16a–e). The first stage of treatment that lasted 1 year 
and 6 months shows the evolution and complete treatment 
with SII (Sander 2001) (Fig. 7.17).

Next stage with fixed appliance including retention took 
15 months and present very stable results. Figure 7.18a–e 
presents the end of treatment.

The long-term evaluation confirms a very stable result 
(Fig. 7.19a–e).

Cases of patients with pronounced Class II Division 1 
with severe retrognathic mandible, upper protrusion, deep 
bite, and dysfunctions but without lower crowding must be 
treated immediately, even in the deciduous dentition. The 
biological reason is that the development of the dental facial 
complex under such reverse epigenetic factors will get worse 
with time (Korhaus 1940) (Fig 7.20).

Fig. 7.14 Lateral cephalometric study before and 5 years after

a b c

Fig. 7.15 Upper and lower SII appliance in place
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a b

c d e

Fig. 7.16 Pre treatment records of a 12 year patient with Class II molar and canine

a b c

Fig. 7.17 SII appliance in place after 18 months of treatment

7 The Treatment of Class II, Division 1 Malocclusion in Stages



116

a b

c d e

Fig. 7.18 Post treatment facial and dental photographs

a b

c d e

Fig. 7.19 Final results
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Fig. 7.20 Lateral cephometric measurements: before, during and after treatment

Fig. 7.21 Pre treatment photographs of a 4-year, 6-month old boy

Patient 5: L.M., 4y. 6 m At the beginning of treatment. 
The treatment will take a long time using the Balters 
Bionator during the first stage and Sanders’ double 
plates (SII) during second stage (Figs. 7.21, 7.22, 7.23, 
and 7.24).

All priorities could be normalized, facial orthopedic har-
mony, balanced occlusion, and balanced neuromuscular 
function. That is the real stimulation for normal functional 
adaptation including form, size, and shape of the masticator 
system (Faltin et al. 2003; Malta et al. 2010).

7 The Treatment of Class II, Division 1 Malocclusion in Stages
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Fig. 7.22 After using SII appliance and Bionator for Nov 2001 to March 2005

Fig. 7.23 Final results

The advanced of SII treatment is the possibility to wide 
maxilla, correct deep bite, open space for dental orthodontic 
treatment, and advance mandible.

The patient used upper expansion removable plate with 
super elastic screws, SII, and Bionator from November 2001 
to March 2005 (Fig. 7.22).

From June 2010 to June 2013, the second stage was 
treated with fixed appliance and retention (Fig. 7.23). These 
excellent results could only be obtained when the treatment 
starts at a very young age.

The SII in treatment of Class II Division I with mandible 
retrognathism is indicated when the patient is in the prepu-
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bertal stages of cervical vertebral maturation up to IV or V, 
as proposed by Franchi e Baccetti, with maxillary transverse 
deficiency and dental crowding.

In special situations of facial development, it is necessary 
to focus first on facial aesthetics.

Patient 6: K.B., 10y At the beginning of treatment (Fig. 
7.25). The patient was treated in a unique stage. The priority 
was to achieve first the facial harmony because of the poor 
vertical dimensions. In sequence she was treated with bio-
mechanics fixed therapy.

Fig. 7.24 After long-term treatment

Fig. 7.25 Pre treatment photos of a 10 year old Class II patient

7 The Treatment of Class II, Division 1 Malocclusion in Stages
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7.1.1  The treatment sequence:

Balters Bionator result (Fig. 7.26) than fixed appliance and 
quadric helix (Fig. 7.27) and the end of treatment (Fig. 7.28). 
Figure 7.29 is lateral cephalometric study: before and imme-
diately after and a long term (Balters 1964a,b).

In this case, because of the advanced stage of develop-
ment, we decided to treat first the facial harmony with Balters 
Bionator philosophy than fix appliance according to Ricketts´ 
philosophy.

Patient 7: F.A., 10y.2 m At the beginning of treatment. 
Another typical case of mandible retrognathism (Figs. 
7.30a–c and 7.31a–c).

Figure 7.32 shows the occlusion with and without the 
Balters Bionator when the class I was achieved. The patient 
used five Balters Bionator during 2 years and 3 months and 
completed the treatment using fixed appliance.

Figure 7.33 presents the end of the treatment and the total 
treatment time was 4y. 3 m.

Figure 7.34 shows the stability of the treatment in long- 
term observation 6 years after retention.

Figure 7.35 shows the lateral Rx where it is possible to 
observe very clear the development of the face and recognize 
the mandible growth.

Figure 7.36a, b are images from CBCT, before and after 
the treatment, demonstrating the functional adaptation on 
TMJs, relocating the condyles in glenoid cavities.

Fig. 7.26 1 yera in treatment with fixed appliances
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Fig. 7.27 Dental upper and lower photos with brackets in place along with an upper quad-helix

a b c

d e f

Fig. 7.28 Facial and dental post -treatment photos
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a b

Fig. 7.29 Comparison pre and post lateral radiographs

a b c

Fig. 7.30 A 10 year 2 month boy with an important retrognatic mandible at the beginning of the treatment
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a b c

Fig. 7.31 Pre treatment dental occlusion Midlines are not coincident and a significant overbite is present

Fig. 7.32 Occlusion with and without Balters Bionator appliance
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Fig. 7.33 Facial and dental photographs at the end of the treatment

Fig. 7.34 Follow up 6 years after the end of the treatment
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Fig. 7.35 Pre, Post 
and follow-up 
lateral radiographs

a b

Fig. 7.36 (a) Right condyle. (b) Left condyle
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7.2  The Maxillary Prognathism Treatment

When Class II Division I is characterized as maxillary pro-
trusion, the treatment protocol indicated is extraoral traction, 
developed by G. Sander (Fig. 7.37). This special extraoral 
traction appliance has constant cervical force of 4–5 new-
tons. The appliance needs to be used for 18 h per day.

When the individual diagnosis shows a narrow transverse 
midface and the RME is priority number one, start treatment 
with maxillary expansion is primordial.

The traction is always cervical. If the patient has a hori-
zontal growth tendency, it is necessary to associate with an 
upper anterior bite plate. If the patient has a vertical growth 
tendency, it is indicated a lower posterior bite plate.

After the orthopedic correction, the treatment is finalized 
with biomechanics fixed appliances and finally retention.

Patient 8: S.C.W., 11y The beginning of treatment (Figs. 
7.38a, b and 7.39a–c).

The first stage of treatment was maxillary expansion with upper 
removable expansion plate; treatment time is 8 m (Fig. 7.40).

The total treatment took 2 years and 11 months (Fig. 7.41).
Lateral cephalometric evaluation (Fig. 7.42) before, dur-

ing, and long-term control shows total stable situation.

Patient 9: C.P., 9y 10 m The beginning of treatment (Fig. 
7.43). This case illustrates a combined treatment of extraoral 
appliance and Balters Bionator.

The sequence was:

 1. Maxilla transverse correction
 2. Balters Bionator therapy during 2y and 10 m (Fig. 7.44).
 3. Extraoral appliance (1 year) and another (13 months) 

total fixed appliance (Fig. 7.45) shows the case at the end 
of the treatment.

 4. Long-term control (Fig. 7.46).
 5. Lateral cephalometric images before and after the treat-

ment (Fig. 7.47).

Fig. 7.37 Lateral radiographs and Sander´s extraoral traction appliance in place
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Fig. 7.38 Facial photos before treatment

a b c

Fig. 7.39 Pre treatment frontal and lateral dental photographs along with an important overbite
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Fig. 7.40 A significant improvement were observed after 8 months in treatment with an upper removable appliance
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Fig. 7.41 Final photographs after 2 years in treatment 11 months

Fig. 7.42 Lateral cephalograms evaluation before, during and after treatment
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Fig. 7.43 A 10 year 10 months old patient

Fig. 7.44 Results after a Balters Bionator therapy during 2 years
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Fig. 7.45 1 year after Extraoral appliance and 13 months with fixed appliances

Fig. 7.46 Long term follow up . The results were maintained
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Conclusion

According to the knowledge of the biological process 
involved in the dental masticatory system, the use of 
methods to individualize diagnosis and to create and cor-
respond treatment planning, using the most efficient and 
appropriate therapeutic appliances, we certainly achieve 
facial harmony, normal occlusion, and neurophysiologi-
cal that provides a homodynamic activity.
The future tendency of science philosophy of our profes-
sional activity encourages us to recognize that facial 
orthopedics is the first priority before orthodontics every 
time. The neuromuscular balance gives the long-term sta-
bility and the maintenance of the normal occlusion.
We must be prepared to understand the permanent evolu-
tion of our profession especially respecting the basic 
principles.
Our profession has the characteristic of permanent evo-
lution. We are blessed with new basic, biological knowl-
edge conducting us to be the first facial orthopedist 
than orthodontists guided by physiological neuromus-
cular activities!
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Early Treatment of Class III 
Malocclusions

Somchai Satrahava

Class III malocclusions are considered among the most dif-
ficult malocclusions to be treated. If it is possible to intercept 
early, severity of the malocclusions will be reduced. To treat 
early, careful considerations must be taken such as treatment 
possibility and limitation in certain cases. Complexities of 
Class III malocclusions involve their etiologies which can be 
hereditary (Figs. 8.1, 8.2, 8.3, and 8.4) or environmental in 
origin (Figs. 8.5, 8.6, 8.7, 8.8, and 8.9) or both.

Skeletal Class III malocclusions become more severe if the 
etiologies are from hereditary combined with environmental 
origins.

According to Rakosi, Class III malocclusions can be 
cephalometrically categorized into five types:

 1. Dentoalveolar Class III malocclusion (Fig. 8.10)
 2. Skeletal Class III malocclusion with fault in the maxilla 

(Fig. 8.11)
 3. Skeletal Class III malocclusion with fault in the mandible 

(Fig. 8.12)
 4. Skeletal Class III malocclusion with combination of 2 

and 3 (Fig. 8.13)
 5. Skeletal Class III malocclusion with pseudo-forced bite 

(Figs. 8.14 and 8.15)

In many cases, Class III malocclusions are both skeletal 
and dental (Rakosi 1985), (Graber et al. 1997), (Rakosi and 
Graber 2010).
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Fig. 8.1 A 9-year-old girl with concave facial profile

Fig. 8.2 Her cephalometric head film showed skeletal Class III 
malocclusion

Fig. 8.3 She had a deep anterior cross bite
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Fig. 8.4 A photograph of her 
taken with her father showed 
both of them had concave facial 
profiles, clinically her father also 
had an anterior cross bite, which 
obviously indicates hereditary 
cause for the daughter’s 
malocclusion

Fig. 8.5 Oral habit as seen here can cause anterior cross bite because 
the mandible was dragged forward to a more anterior position to the 
maxilla when this patient tried to touch the tip of her nose with her 
tongue. Anterior portion of her maxilla was compressed by the force 
from the tongue, which could cause anterior cross bite and could 
develop into skeletal Class III malocclusion if not intercepted

Fig. 8.6 An additional habit of making a ribbon with the lips as seen 
here can cause narrow upper and lower arches
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Fig. 8.7 Two intraoral pictures 
of the same patient in Figs. 8.5 
and 8.6 showed anterior cross 
bite with large negative overjet 
and bilateral posterior cross bites. 
Narrow upper and lower arches 
with linguoversion of posterior 
teeth in both arches were caused 
by her abnormal oral habits

Fig. 8.8 Polyp seen in the right nostril can obstruct the patient’s upper 
airway and cause mouth breathing

Fig. 8.9 Large tonsils can obstruct the patient’s upper airway and 
cause mouth breathing and low tongue position. Force from flat tongue 
position can cause lower anterior teeth to flare out labially

Dentoalveolar Class III malocclusion

ANB normal

Anterior

Mandible

SNB SNA

Fault at axial inclination(s) of upper and/or lower anterior teeth

Maxilla

Fig. 8.10 Dentoalveolar Class III malocclusion with fault at axial 
inclination(s) of upper and/or lower anterior teeth

Maxilla

Skeletal Class III malocclusion with fault in the maxilla

ANB = -ve or <normal   

Anterior

Mandible

SNB SNA

Fig. 8.11 Skeletal Class III malocclusion with fault in the maxilla; the 
maxilla is underdeveloped, while the mandible is normal
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Maxilla

Skeletal Class III malocclusion with fault in the mandible

ANB = -ve 

Anterior

Mandible

SNB SNA

Fig. 8.12 Skeletal Class III malocclusion with fault in the mandible; 
the mandible is overdeveloped, while the maxilla is normal

Maxilla

Skeletal Class III malocclusion with fault in both, the maxilla and the mandible

ANB = -ve  

Anterior

Mandible

SNB SNA

Fig. 8.13 Skeletal Class III malocclusion with fault in both the maxilla 
and the mandible. The maxilla is underdeveloped, while the mandible is 
overdeveloped

Skeletal Class III malocclusion with pseudo-forced bite

Proclined upper incisors and retroclined lower incisors, positive overjet and overbite

Maxilla

Anterior

Mandible

SNBB SNA

ANB = -ve  

Fig. 8.14 Skeletal Class III with pseudo-forced bite, proclination of 
the upper anterior teeth and retroinclination of the lower anterior teeth 
compensate skeletal discrepancy resulting in positive overjet and posi-
tive overbite

When upper and lower anterior teeth are upright, skeletal Class III malocclusion, with
anterior cross bite can be clearly seen.  

Maxilla

Skeletal Class III malocclusion with pseudo-forced bite

ANB = -ve  

Anterior

Mandible

SNB SNA

Fig. 8.15 When both the upper and lower anterior teeth in Fig. 8.14 
are upright, severe skeletal Class III malocclusion is revealed
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8.1  Functional Class III Malocclusion

Function analysis can help in differential diagnosis of Class 
III malocclusions to specify whether the malocclusion is of 
hereditary or environmental or from both origins as stomato-
gnathic system is dynamic not static. The temporomandibular 
joints are the most used joints in the whole human body. 
Therefore, movement of the mandible and joint function must 
be examined (Figs. 8.16–8.19).

Rakosi mentioned that mandibular movement plays 
important clue to the prognosis of skeletal Class III maloc-
clusions when treated with his Class III activator, when the 

mandible is pushed backward to a new desired posterior 
position. He suggested that the mandible normally closes in 
a rotating manner into initial tooth contact and then slides 
either forward or backward into maximum tooth contact. The 
case where the mandible closes with rotation and slides for-
ward has better prognosis than that of a rotation with a slide 
backward.

In addition, from doing functional analyses on the 
patients, it can be concluded that patients with skeletal 
Class III malocclusions have incompetent lips and low 
tongue position with anterior thrust and have visceral or 
infantile swallowing pattern. The characteristic of the 

Figs. 8.16 and 8.17 Intraoral pictures of a patient at maximum tooth 
contact or CO showed anterior cross bite

Figs. 8.18 and 8.19 Intraoral pictures of the same patient at physio-
logic rest position; no anterior cross bite was presented
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tongue and lips and their functions contribute to more sever-
ity of the malocclusions and instability of treatment out-
comes (Graber 1963), (Rakosi 1985), (Graber et al. 1997), 
(Rakosi and Graber 2010).

8.2  Reasons for Early Treatment

If not treated, severity of the malocclusions will increase 
which can cause function problems and has psychological 
impact on the patients (Figs. 8.20–8.29).

There has been a controversy in early treatment of Class 
III malocclusions, especially whether growth can be modi-
fied. There are natural growth and induced growth which 
cannot be measured separately. The author believes that the 
treatment outcomes are the most crucial for the decision 
whether to treat early or not. If the treatment outcomes can 
reduce severity of malocclusions and are satisfactory to both 
patients and orthodontists, then the interception is worth 
doing.

Figs. 8.20 and 8.21 If not treated early, the girl on Fig. 8.20 might grow up to become a woman on Fig. 8.21. This certainly has psychological 
impact on the patient, especially, being teased for having a nonaesthetic concave facial profile
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Figs. 8.22, 8.23, 8.24, 8.25, 8.26, and 8.27 Severity of the malocclusion could increase tremendously if not treated
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8.2.1  To Treat Early: When Is the Right Time?

Once we decide to treat the cases, we must begin with the end in 
mind knowing the goals and how the finished cases should be.

Treatment objectives should be the same as all orthodon-
tic treatments which are to achieve good function, acceptable 
esthetics, and good stability. The treatment should be at the 
right place, at the right time, and with proper appliances.

8.2.2  In Deciduous Dentition

It is rather early to treat Class III malocclusions during this 
stage as Class III malocclusions are rather complex. The 
treatment might take a very long time, and patients can get 
burnt out. Most cases are to be under growth and develop-
ment observation (Figs. 8.30, 8.31, 8.32, 8.33, 8.34, and 
8.35), and many of the anterior cross bite cases were cor-
rected through eruption of the permanent upper and lower 
anterior teeth.

Figs. 8.28 and 8.29 An untreated male patient who showed a facial 
asymmetry in a permanent dentition illustrated anterior cross bite and 
unilateral posterior cross bite on the left side (Chebib and Chamma 
1981), (Joondeph 2001), (Pirttiniemi 1994), (Ross 2001)

Fig. 8.30 Anterior cross bite in 
the deciduous dentition

Figs. 8.31 and 8.32 Tooth #31 
and #41 erupted lingually to 
tooth #61 and #51; cross bite was 
self-eliminated
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Figs. 8.33, 8.34, and 8.35 Cephalometric head films of the patient in Figs. 8.30, 8.31, and 8.32 at age 6, 7, and 8, respectively, showed path of 
eruptions of the upper and lower anterior teeth. Anterior cross bite was self-corrected through eruption of the upper and lower anterior teeth
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8.3  Early Treatment of Dentoalveolar 
Class III (Figs. 8.36–8.65)

8.3.1  In Early Mixed Dentition

Fig. 8.36 An intraoral picture of an 8-year-old girl in an early mixed 
dentition; #11 was in cross bite with #41 and #42. A treatment to correct 
the cross bite was needed. If not treated, growth of the maxilla at #11 
would be inhibited

Fig. 8.37 An upper plate with posterior raised bite and a protrusion 
spring were used to correct the cross bite

Fig. 8.38 The cross bite was corrected. Upper permanent lateral inci-
sors erupted more into the oral cavity, while the lower canines started to 
erupt

Fig. 8.39 Diastema media was seen here

Fig. 8.40 An upper plate with two finger springs were used to close 
the spaces in the upper anterior region. No raised bite needed here
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Fig. 8.41 Spaces were closed

Figs. 8.42 and 8.43 Comparison between before the treatment and 
sometime after correction of the cross bite and spaces closing in the 
upper anterior region
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Figs. 8.46 and 8.47 He had normal facial profile

Figs. 8.44 and 8.45 An 8-year-old boy with dentoalveolar Class III malocclusion; he showed lower anterior teeth when smiling
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Figs. 8.48, 8.49, and 8.50 Anterior cross bite was presented

Fig. 8.51 Anterior cross bite was corrected by using an upper plate 
with protrusion screw to protrude the upper permanent anterior teeth
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Figs. 8.52 and 8.53 After correction of the anterior cross bite, the patient showed upper anterior teeth when smiling which is esthetically more 
pleasant than before the treatment

Figs. 8.54 and 8.55 His profiles remained acceptable
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Figs. 8.56, 8.57, and 8.58 Intraoral pictures, 2 years after the begin-
ning of the treatment
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SNA        77
SNB        75
ANB          2
U1 - SN   95
L1 - MP   93

Figs. 8.59 and 8.60 Cephalometric X-ray of the patient in Fig. 8.44, 8.45, 8.46, 8.47, 8.48, 8.49, and 8.50, and the tracing showed that he has a 
+ 2 ANB before the treatment which indicated no fault in both the maxilla and the mandible. The cause for the anterior cross bite was from inclina-
tion of the upper and lower anterior teeth

SNA        77
SNB        75
ANB          2
U1 - SN   99
L1 - MP   94

Figs. 8.61 and 8.62 Cephalometric X-ray of the same patient and the tracing after correction of the anterior cross bite
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SNA        77
SNB        76
ANB          1
U1 - SN 108
L1 - MP   94

Figs. 8.63 and 8.64 2 years after the anterior cross bite was corrected

T0
T1
T2Fig. 8.65 Superimposition of the tracings at the three timelines, 

before treatment (T0), after correction of the anterior cross bite 
(T1), and 2 years after the treatment began (T2)
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8.4  Treatment of Skeletal Class III 
Malocclusions

8.4.1  The Use of Face Mask or Face Mask 
Combined with Rapid Palatal 
Expansion (Figs. 8.66–8.84)

Many authors suggested the use of face mask or RPE 
(rapid palatal expansion) or face mask combined with RPE 
to enhance growth of the maxilla or together with the 
attempt to control growth of the mandible. Temporary 
anchorage device (TAD) has also been used to protract the 

maxilla. Beccetti and McNamara 2004), (Cha 2003), 
(Gallagher et al. 1998), (Ghiz et al. 2005), (Gu et al. 2000), 
(Hass 1980), (Kajiyama et al. 2000), (Keles et al. 2002), 
(Liou 2005), (McNamara 2000), (Mermingo et al. 1990), 
(Ngan 2002), (Ngan et al. 2015), (Pangrazio-Kulbersh 
et al. 1998), (Saadia and Torres 2000), (Satravaha 1987), 
(Turley 2002), (Yüksel et al. 2001).

The author prefers to use RPE not too early as it is easier 
to work with the patient, and it was mentioned in many 
researches that the results of doing RPE early or late have no 
significant difference.

Fig. 8.66 Face mask to protract the maxilla and to inhibit growth of 
the mandible
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Figs. 8.67, 8.68, 8.69, 8.70, 8.71, and 8.72 Extra- and intraoral pictures of a 14-year-old girl, with a concave facial profile; she had a Class III 
malocclusion with large negative overjet and severe crowding in the upper arch. She had a large tongue with low tongue position, and the bite was 
slightly opened. When smiling, a large anterior cross bite appeared, and she showed more of the lower anterior teeth than the upper anterior teeth

Fig. 8.73 RPE was used to expand the upper arch transversally and to 
bring the maxilla forward

Fig. 8.74 After removal of RPE, fixed appliances were used to correct 
upper arch crowding

Fig. 8.75 Extraoral picture of the same girl in Fig. 8.67 after the use of 
RPE, Her long delichocephalic face became more pleasing resulting 
from transverse expansion of the maxilla

Fig. 8.76 Lateral profile of the same girl in Fig. 8.68 after the use of 
RPE. Her midface became noticeably less concave
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Figs. 8.77 and 8.78 After removal of the RPE, orthodontic fixed appliances were used during the second phase of treatment; her facial appear-
ance and lateral profile were esthetically improved

Figs. 8.79 and 8.80 Severe crowding in the upper anterior 
region was corrected; teeth #34 and #44 were extracted in order 
to move lower canines backward and later lower anterior teeth 
to achieve positive overbite and positive overjet
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SNA         81
SNB         85
ANB          -4
U1 - SN  115
L1 - MP    95

Figs. 8.81 and 8.82 Cephalometric and tracing of the same girl before an RPE was used to expand the upper arch, and her SNA angle was 81°

SNA        82
SNB        86
ANB         -4
U1 - SN 111
L1 - MP   90

Figs. 8.83 and 8.84 After RPE was used, SNA increased from 81° to 82°
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8.4.2  The Use of Chincap (Chincup) (Fig. 8.85)

A chincap has been used to modify growth of the mandible 
and the maxilla, and many studies on the effectiveness of its 
use have been done by many authors. Hideo Mitani stated 
on his article, “Early application of Chincap therapy to skel-
etal Class III malocclusion,” that chincap works sufficiently 
on the first 2 years of the treatment but needs long retention 
time as the condylar cartilage might gradually become 
 accustomed to the chincap force, allowing bone formation 
to return to the initial level even under compressive force, 
and if the chincap therapy is stopped before facial growth is 
complete, the decreased pressure appears to stimulate and 
accelerate condylar growth, and some recovery growth 
might take place. He also added that the improper use of the 
chincap can cause temporomandibular disorders and that 
the chincap should be used and monitored carefully. 
(Deguchi et al. 1999), (Deguchi et al. 2002), (Graber 1977), 
(Ishikawa et al. 1988), (Ko et al. 2004), (Mitani 2002), 
(Sugawara et al. 1990), (Wendell et al. 1985).

Fig. 8.85 Chincap
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8.4.3  The Use of Functional Appliances

Functional appliances such as Fränkel’s FR-3, Bimler’s 
bionator, etc. have been used to treat skeletal Class III maloc-
clusions.(Fränkel and Fränkel 1989), (Graber et al. 1997), 
(Levin et al. 2008), (Rakosi 1985), (Rakosi and Graber 
2010), (Satravaha 1993), (Satravaha and Taweesedt 1996a), 
(Satravaha and Taweesedt 1996b), (Satravaha and Taweesedt 
1999).

8.4.4  The Use of Class III Activator  
(Figs. 8.86–8.90)

The author recommends Class III activator of Thomas 
Rakosi (Rakosi 1985), (Satravaha 1993), (Graber et al. 1997), 
(Rakosi and Graber 2010) to be used in early stage of treat-
ment of skeletal Class III malocclusion; the objectives of 
using this appliance are:

 1. To achieve a more posterior position of the mandible
 2. To protract the maxilla
 3. To get positive overjet
 4. To get positive overbite

2

1

3
4

Figs. 8.86, 8.87, and 8.88 Class III activator

Fig. 8.89 Cephalogram taken before using Class III activator

Fig. 8.90 Cephalogram of the same patient in Fig. 8.89 showed posi-
tive overjet and positive overbite after the use of Class III activator, and 
it can be clearly seen here that the mandible of this patient was pushed 
backward into a new position
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Class III activator of Thomas Rakosi is a bimaxillary 
appliance, composed of acrylic part and wire components. 
The components and their functions are:

 1. Upper labial pads to stimulate bone formation or enhance 
growth of the maxilla.

 2. Lower labial bow, to stabilize the appliance; the author 
recommends not having any force from the lower labial 
bow on the lower anterior teeth. Its distance to the 
labial surfaces of the lower anterior teeth should be 
about 2 mm.

 3. Stop loops located mesial to all the 6-year molars, to sta-
bilize the appliance.

 4. Tongue guard, to prevent force from a flat and low tongue 
position, which exert force upon and flare out the lower 
anterior teeth.

8.5  Construction of Class III Activator 
(Figs. 8.91–8.97)

A construction bite must be registered to designate a new posi-
tion of the mandible which is more posterior to its original posi-
tion. Construction bite must be done on the patient. Its thickness 
varies according to growth pattern of the patient but must be 
thicker than the freeway space of that patient as activator func-
tions thru natural force of the muscles. (Rakosi 1985), (Graber 
et al. 1997), (Rakosi and Graber 2010), (Witt and Gehrke 1981).

In horizontal growth pattern patients, the mandible can be 
pushed backward in a more distance than that of the patients 
with vertical growth pattern. Patients with horizontal growth 
pattern, therefore, have more favorable prognosis than those 
of vertical growth pattern when using Class III activator for 
correction of sagittal discrepancy.

Fig. 8.91 A construction bite

Fig. 8.92 A cephalogram of a horizontal growth pattern patient
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Figs. 8.94 and 8.95 Fig. 8.94 showed lateral profile of a 9-year-old 
girl without a construction bite in the mouth and Fig. 8.95 The same girl 
with construction bite in the mouth. Her lower face height increased 

while having construction bite in the mouth, resulting in better propor-
tion of the face and improving in esthetics

Fig. 8.93 A cephalogram of a vertical growth pattern patient
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Fig. 8.96 A cephalometric X-ray of a patient at occlusion Fig. 8.97 A cephalometric X-ray of the same patient with a construc-
tion bite; note that the construction bite brought the mandible backward 
into a more posterior position. Lower facial height of the patient 
increased and resulted in a better facial proportion and esthetics
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8.6  Checklist When Registering 
Construction Bite

 1. The patients with the construction bites in the mouth must 
be able to close their lips without muscle strain.

 2. The patients’ mandibular and facial midlines must coin-
cide. Skeletal midline shift should be corrected through 
construction bite registration.

 3. As there will be permanent changes in facial appearances 
of the patients, patients’ and parental approvals are 
needed.

8.7  Patient’s Instruction at Insertion of 
Class III Activator (Figs. 8.98 and 8.99)

 1. Inform the patients and their parents that Class III activa-
tor is a bimaxillary appliance, which loosely fits in the 
patients’ mouth.

 2. The patients should wear the appliances at least 12 hours 
a day and mostly at night due to secretion of growth hor-
mone. (Funatsu et al. 2006).

 3. The patients can wear the activators during doing their 
homework; they can talk while having the appliances in 
the mouths.

 4. After the insertion, the patients should be able to put the 
appliances on and take them off by themselves. At the 
first night, when waking up in the morning, the patients 
should check whether the appliances are still in the mouth. 
If not, they should wear the appliances more during the 
daytime.

The patients with large adenoid/tonsils or mouth breath-
ers will have difficulties in holding the appliances in the 
mouths during sleep. This problem should be eliminated 
before using Class III activator.

 5. The average time for the use of Class III activator is 
approximately 1 year

Fig. 8.98 Class III activator in situ

Fig. 8.99 Cephalogram of a patient with Class III activator
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8.8  Patient’s Appointment

The patients should come for appliance adjustment every 
4 weeks.

8.9  Appliance Adjustment

Objectives:

 1. To achieve positive overbite
 2. To achieve positive overjet
 3. To control tooth eruption
 4. To get good intercuspidation

Appliance activation is done by: (Fig. 8.100)

 1. Adding self-curing acrylic on the appliance at the area 
lingually to lingual surfaces of the upper anterior teeth, to 
protrude the upper anterior teeth.

 2. Activating upper labial pads to produce periosteal pull to 
enhance growth of the maxilla.

 3. Leveling curve of Spee by trimming of the acrylic and 
controlling tooth eruption.

 4. Keeping the lower labial bow negative as the lower ante-
rior teeth trend to tip more lingually when using Class III 
activator, which might result from contraction of perioral 
muscle during visceral swallowing and from tongue 
guard. Tongue guard prevents opposite force from the 
tongue from acting upon the lower anterior teeth.

Fig. 8.100 Self-curing acrylic was added to protrude the upper ante-
rior teeth at every appointment in order to achieve positive overjet and 
overbite
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8.10  Example of Cases Treated with Class 
III Activator (Figs. 8.101–8.278)

Case #1 (Figs. 8.101–8.121)

Figs. 8.101, 8.102, 
8.103, 8.104, 8.105, 
8.106, and 
8.107 Extra- and 
intraoral pictures of a 
9-year-old boy 
showed protrusive 
profile, Class III 
molar, canine 
relationships, and 
anterior cross bite. He 
showed more lower 
teeth when smiling
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Figs. 8.108, 8.109, 8.110, 8.111, 8.112, 8.113, and 8.114 Extra- and intraoral pictures of the same boy after being treated with class 
III activator; his facial profile improved. He showed more upper teeth when smiling than before the treatment which is esthetically improved. 
Anterior cross bite was corrected. Class I molar and canine relationships were achieved
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Figs. 8.108, 8.109, 8.110, 8.111, 8.112, 8.113, 
and 8.114 (continued)

Figs. 8.115 and 8.116 Cephalogram and tracing before the treatment. ANB angle was 0°
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Figs. 8.117 and 8.118 Cephalogram and tracing with Class III activator in situ, showing that the mandible was brought to a more poste-
rior position than its original position
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Figs. 8.119 and 8.120 Cephalogram and tracing after positive overjet and positive overbite were achieved; ANB angle increased from 
0° to 2°

Fig. 8.121 Superimposition of cephalometric tracings 
before the treatment (T0) and after positive overjet and 
positive overbite was achieved (T1)
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Case #2 (Figs. 8.122–8.149)

Figs. 8.122, 8.123, 8.124, 8.125, 8.126, 8.127, and 8.128 Extra- and intraoral pictures of a 9-year-old girl. She had concave facial 
profile. Intraoral pictures showed deep anterior cross bite with severe crowding in the upper arch
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Figs. 8.129, 8.130, 8.131, 8.132, and 8.133 Extra- and intraoral pictures of the patient after Class III activator treatment. Her facial 
appearance was esthetically improved. Anterior cross bite was partially corrected
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Figs. 8.134, 8.135, 8.136, 8.137, 8.138, 8.139, and 8.140 Extra- and intraoral pictures of the same girl during the second phase of the 
treatment with fixed appliances to correct the persisted anterior cross bite and crowding of the upper arch. Lower arch will later be treated 
as well with the fixed appliances. Her facial profile was tremendously improved
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SNA   71
SNB    75
ANB    -4
U1 - SN 92
L1 - MP 82

Figs. 8.141 and 8.142 Cephalogram and tracing before the treatment; she had an ANB of −4°

Figs. 8.143 and 8.144 A cephalogram and a tracing with Class III activator showed that the mandible was brought backward into a new 
position
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Figs. 8.145 and 8.146 Cephalogram and tracing after positive overjet and overbite were achieved

Figs. 8.147 and 8.148 Cephalogram and tracing 1 year after positive overjet and overbite were achieved. Sagittal relationship between 
the maxilla and the mandible was improved. ANB angle was increased from −2° to −1°
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Fig. 8.149 Superimposition of tracings of different timelines, 
before treatment (T0), after achieving positive overjet and 
positive overbite (T1), and 1 year afterward (T2)

8 Early Treatment of Class III Malocclusions



176

8.11  Treatment of Class III Malocclusion 
with Pseudo-Forced Bite  
(Figs. 8.150–8.191)

In many cases of skeletal Class III malocclusion with pseudo- 
forced bite, the skeletal discrepancies are very severe; 

orthognathic surgery might be required in later age when 
mandibular growth ceases.

In some cases when we treat early enough, interceptive 
attempt could be made to reduce severity of the 
malocclusion.

Case #3

Figs. 8.150, 8.151, 8.152, and 8.153 Extraoral pictures of a 7-year-old girl showed facial asymmetry when smiling, her chin deviated to 
the right side
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Figs. 8.154 and 8.155 Her lateral profile showed a large body of the mandible and prominent chin. Her mandible was obviously too large 
for her age
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Figs. 8.156, 8.157, 8.158, 8.159, and 8.160 Intraoral pictures showed moderate crowding of the lower anterior teeth, tooth #32 erupted 
lingual to tooth #73, positive overjet and overbite, resulting from retroclined lower anterior teeth. No cross bite presented
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Figs. 8.161, 8.162, 8.163, and 8.164 After the use of Class III activator, the mandibular midline was brought to coincide with the facial 
midline and the facial asymmetry was eliminated
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Figs. 8.165 and 8.166 Lateral profile was esthetically improved after the use of Class III activator; the mandible and the chin appeared to 
be in good proportion to the maxilla

Figs. 8.167 and 8.168 Comparison of her smiles before the treatment and after the midline correction using Class III activator
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Figs. 8.169, 8.170, 8.171, and 8.172 She maintained a facial symmetry 2 years after the treatment. The treatment result was stable

8 Early Treatment of Class III Malocclusions



182

Figs. 8.173, 8.174, 8.175, 8.176, and 8.177 Intraoral pictures showed cross bite at #63, #73, and #34; lower anterior teeth were aligned 
by the use of partial-fixed appliances
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Figs. 8.178 and 8.179 A cephalogram and a tracing before the treatment showed the ANB angle of +1°, positive overjet, and positive 
overbite thru retrocline of lower anterior teeth, which fell into category skeletal Class III malocclusion with pseudo-forced bite

Figs. 8.180 and 8.181 The mandible was pushed backward into a more posterior position thru the use of Class III activator; ANB angle 
became bigger changing from +1° to +4°
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Figs. 8.182 and 8.183 A cephalogram and a tracing 2 years after the treatment with Class III activator and before beginning of partial-
fixed appliances to align the crowded lower incisors. The mandible continued to grow fast as the ANB angle decreased from + 4° to + 3°

Fig. 8.184 Superimposition of cephalometric tracing at the three time-
lines, before treatment (T0), 1 year after Class III activator treatment 
(T1), and 2 years after the treatment began (T2)
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Figs. 8.185 and 8.186 Posteroanterior cephalometric X-ray (PA) and tracing of the patient before the treatment showed obvious facial 
asymmetry with the mandibular midline shifted to the right side of the patient (Letzer and Kronman 1967)
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Figs. 8.187 and 8.188 A PA head film and a tracing of the patient with Class III activator in situ showed the shifted mandibular midline 
was brought to a position which coincides with the facial midline. No facial asymmetry presented
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Figs. 8.189 and 8.190 A PA head films of the patient and a tracing after the use of Class III activator to correct facial asymmetry, where 
the mandibular midline coincides with the facial midline

Fig. 8.191 Superimposition of the PA head films of the patient before 
the treatment (T0) and after correction of facial asymmetry with the use 
of Class III activator (T1)
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Case #4

8.12  Class III Activator Can Be Used 
for Treatment of Functional Class III 
Malocclusion When the Patient Can 
Do an Edge-to-Edge Bite  
(Figs. 8.192–8.211)

Figs. 8.192, 8.193, 8.194, and 8.195 Extraoral pictures of a 7-year-old girl at physiologic rest position and when smiling; she showed 
both upper and lower anterior teeth
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Figs. 8.196, 8.197, 8.198, and 8.199 Her intraoral pictures showed a very early stage of mixed dentition with a complete blockout of the 
upper anterior deciduous teeth. Tooth #11 was erupting; the patient was able to bite edge to edge
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Figs. 8.200, 8.201, and 8.202 After using Class III activator, the mandible was pushed into a more posterior position; path of eruption of 
#11 and #21 was guided, and positive overjet and positive overbite were achieved
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Figs. 8.203 and 8.204 A cephalogram and tracing before the treatment showed anterior cross bite and the ANB angle of −2°. Both upper 
and lower anterior teeth were both retroclined

Figs. 8.205 and 8.206 A cephalogram and a tracing with Class III activator in situ showed that the mandible was brought backward into 
a new position
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Figs. 8.207 and 8.208 A cephalogram and a tracing during the treatment with Class III activator; the ANB angle increased from −2° to 
+2°, and increase in inclination angle of the upper anterior teeth from 100° to 105° and positive overjet and positive overbite were achieved

Figs. 8.209 and 8.210 A cephalogram and a tracing during the treatment with Class III activator after positive overjet and positive over-
bite were achieved by guided path of eruption of teeth #11 and #21. The mandible continued to grow fast as the ANB angle decreased from 
+2° to +1°
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Fig. 8.211 Superimposition of the three timelines, before treatment 
(T0), after positive overjet and positive overbite was achieved (T1), and 
after they were secured by occlusion of posterior teeth (T2)
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Case #5

8.13  Stability of the Skeletal and Dental 
Changes After Treatment with Class III 
Activator (Figs. 8.212–8.278)

Class III activator causes changes in both skeletal and dental. 
Clinical research on stability of skeletal changes after activa-
tor treatment of patients with Class III malocclusions was 
done by Satravaha and Taweesedt. They found significant 
skeletal effects with improvement of skeletal profiles, and 
these changes remained. (Satravaha and Taweesedt 1996a), 

(Satravaha and Taweesedt 1996b), (Satravaha and Taweesedt 
1999).

8.14  Cause of Dental Instability

As previously mentioned, patients with Class III malocclusions 
mostly have large tongue and/or lower tongue position and vis-
ceral swallowing pattern. Force from the tongue plays a major 
role in the cause of dental instability (Figs. 8.212–8.224).

Figs. 8.212, 8.213, 8.214, and 8.215 Extra- and intraoral pictures of a 12-year-old girl after using Class III activator, large tongue thrust-
ing anteriorly and laterally. Her tongue and both upper and lower anterior teeth could be seen when smiling
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Figs. 8.216, 8.217, 8.218, and 8.219 The upper brackets were debonded, despite persistent tongue thrusting at the area in the circle in 
Fig. 8.219. The father of the patient and the patient were informed about the risk of having dental relapse
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Figs. 8.220, 8.221, 8.222, 8.223, and 8.224 A few months after, as a result from large tongue and tongue thrusting cross bite, open bite 
and space can be seen in the intraoral pictures
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The author routinely recommends myofunctional exer-
cises according to Daniel Garliner for all Class III malocclu-
sion patients and uses in addition Pearlen plate as upper 
retainer as a reminder and for tongue exercise (Figs. 8.225–
8.227). (Garliner 1981), (Satravaha 1990), (Satravaha and 
Taweesedt 2002).

Stability of both skeletal and dental could be achieved 
after Class III activator treatment combined with myofunc-
tional exercises.

Figs. 8.225 and 8.226 Rubber ring is used in myofunctional exercises

Fig. 8.227 Pearlen plate
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Figs. 8.228, 8.229, 8.230, and 8.231 Extra- and intraoral pictures at the time of debonding all fixed appliances; the occlusion was improved but 
the risk of having relapse was still present. Tendency of having open bites at the #13, #43, #44, #23, #24, #33, and #34 can be seen in Figs. 8.230 
and 8.231. Pearlen plate was used as upper retainer to help as a reminder and for tongue training
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Figs. 8.232, 8.233, 8.234, 8.235, 8.236, and 8.237 Extra- and intraoral pictures at recall, 3 years and 1 month after debonding all the fixed 
appliances; the patient carried on with myofunctional exercises, and the treatment outcomes remained stable
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Figs. 8.238 and 8.239 Cephalometric head film and tracing at beginning of the treatment; ANB angle was −1°

Figs. 8.240 and 8.241 Cephalometric head film and tracing after the use of Class III activator; ANB angle increased from −1° to +1°. The upper 
anterior teeth were more proclined, and U1-SN increased from 108° to 113°, while lower anterior teeth were more retroclined. L1-MP decreased 
from 94° to 89°
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Figs. 8.242 and 8.243 Cephalometric head film and tracing before the use of fixed appliances in the second phase of treatment; ANB angle was 
2°. The upper anterior teeth remained stable, while the lower anterior teeth became more proclined; L1-MP increased from 89° to 95°
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Figs. 8.244 and 8.245 Cephalometric head film and tracing at the end of fixed appliances; ANB angle was 2°; the upper anterior teeth U1-SN 
became more proclined from 113° to 117°, while the lower anterior teeth were more retroclined. L1-MP reduced from 95° to 91°
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Figs. 8.246 and 8.247 Cephalometric head film and tracing 3 years and 1 month after the end of the treatment; ANB angle and the upper and 
lower anterior teeth remained stable

Fig. 8.248 Superimposition at different timelines

8 Early Treatment of Class III Malocclusions



204

Case #6 (Figs. 8.249–8.278)

Figs. 8.249, 8.250, 8.251, 8.252, 8.253, 8.254, 8.255, and 8.256 Extraoral pictures of a 9-year-old girl showed a concave facial profile; 
intraoral pictures showed that teeth #11, #21, #42, #41, #31, and #32 were in cross bite, teeth #12 and #22 were proclined, and she had Class 
III molar relationships
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Figs. 8.257, 8.258, and 8.259 Pictures showed positive overjet and 
positive overbite during Class III activator treatment

8 Early Treatment of Class III Malocclusions



206

Figs. 8.260, 8.261, 8.262, 8.263, 8.264, 8.265, 8.266, and 8.267 Extra- and intraoral pictures at recall, 5 years after the end of second 
phase of treatment with fixed appliances, showed good stability of the treatment outcomes. The patient had large tongue, but she was well 
aware of the relapse risk, and she continued with myofunctional exercises
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Figs. 8.260, 8.261, 8.262, 8.263, 8.264, 8.265, 8.266, and 8.267 (continued)

Figs. 8.268 and 8.269 Cephalometric head film and tracing at beginning of the treatment; ANB angle was −4°
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Figs. 8.270 and 8.271 A cephalogram and a tracing with Class III activator in situ
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Figs. 8.272 and 8.273 A cephalogram and a tracing during the treatment with Class III activator; the ANB angle increased from −4° to 
+ 1°, and there was increase in inclination angle of the upper anterior teeth from 104° to 110° and lower anterior teeth from 85° to 87°. 
Positive overjet and positive overbite were achieved
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Figs. 8.274 and 8.275 Cephalometric head film at the end of the treatment; ANB angle was 2°
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Figs. 8.276 and 8.277 Cephalometric head film and tracing 9 years after the end of the treatment; the treatment results in both skeletal 
and dental were stable

Fig. 8.278 Superimposition of cephalometric tracings at different 
timelines
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Conclusion

As mentioned before, Class III malocclusions are one of 
the most difficult malocclusions to be treated. Anyhow, 
early Class III treatment could be done successfully when 
proper diagnosis and proper treatment plan are carefully 
carried out, and the treatments are done following the 
concept of treating at the right place, at the right time, and 
with the right appliances. The purposes of early treatment 
can be causative treatment, in the case of dentoalveolar 
Class III malocclusion. In case of skeletal Class III mal-
occlusions, growth modification can be done with aware-
ness of limitation in severe cases where orthognathic 
surgery is required in the later stage.

Most skeletal Class III malocclusions exhibit discrep-
ancies in all dimensions, in the sagittal, transversal, and 
vertical dimension. Therefore, second phase of treatment 
is required in many cases. Anyhow, early treatment of 
Class III malocclusions, when carefully done, helps reduce 
severity of the malocclusions, thus preventing major sur-
gery. Therefore, it can be concluded that Class III activator 
may be a viable mode for initial stage of Class III treat-
ment in conjunction with fixed or removable therapy.
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Correction of the Transverse Problems

Julia Harfin

Normalization of the upper arch has always been one of the 
most important issues in the treatment of young children 
with constricted maxillary arch or with uni- or bilateral 
crossbite.

The etiology is multifactorial and the functional problems 
play an important role. The environmental factors are deter-
minant not only in the beginning but also in the maintenance 
of the malocclusion. It can be present in class I, II, or III 
patients with or without crowding.

It is acknowledged worldwide that transverse problems 
have to be normalized in temporary or early mixed dentition 
to allow a normal eruption of the bicuspids and cuspids.

It is well accepted that the younger the patient, the easier 
it is to achieve excellent results with fewer chances of 
relapse. The most appropriate timing for treatment appears 
to be before the eruption of the permanent lateral incisors.

The recovery of the normal maxillary width not only 
allows the gaining of space in the lateral areas but also gives 
the tongue more space to function in the correct position and 
maintain the results until adulthood.

After the treatment not only is the normalization of the 
arch perimeter achieved but in most of the cases the patients 
recover normal nose breathing (day and night) and stop 
snoring.

Moreover, limited information is available about the long- 
term stability of the changes of the airway produced by RME 
(Mc Namara). Some studies have shown that maxillary con-
striction has a very close relationship with apnea in children, 
and this is an important issue to take into account.

Treatment planning includes palatal expansion that can be 
carried out by different appliances depending on whether the 
objective is to obtain a skeletal or dentoalveolar expansion.

Dentoalveolar expansion produces dental expansion with-
out any skeletal change and in general a removable appliance 
is used. This type of appliance is able to tip the teeth buccally 
but is not able to open the midpalatal suture (Fig. 9.1a, b).

When the diagnosis indicates that a skeletal expansion is 
recommendable, it has to be performed by a fixed appliance, 
and the result is the movement of the maxillary shelves away 
from each other (Fig. 9.2a, b) The pre- and post-occlusal 
radiographs after 2 weeks of activation of a rapid palatal 
expander showed the expansion that was produced in the 
midpalatal suture very clearly.

Dr. Emerson Angell (Angell 1860) was one of the first to 
splint the midpalatal suture and described the use of a screw 
to achieve maxillary expansion in 1860. However, it was Dr. 
Andrew Haas who presented the RME as a routine clinical 
procedure to treat the narrow maxilla (Hass 1961, 1965, 
1980, 1997).

It is highly recommendable that this procedure be initi-
ated prior the ossification of the midpalatal suture. There is 
an individual variation among all the patients, but it is recog-
nized that in general girls complete their growth period 
between 12 and 14 years of age and boys a little later (14–
17 years old).

This procedure is always used in order to increase maxil-
lary arch perimeter, correct uni- or bilateral crossbite, 
improve anterior crossbite, and in some cases improve air-
way flow.

According to the diagnosis and treatment plan, all the 
appliances have a similar design with bands on the first 
molars or metallic crowns on the first and second temporary 
molars. Different designs were described by different authors 
(bonded or cemented), but all of them include a central 
expansion screw.

The activation protocol involves the generation of ortho-
pedic forces that could split the midpalatal suture. The screw 
has to be activated 1, 2, or 3 times a day (one quarter turn) 
according to the individualized treatment objectives. No pain 
and little discomfort could be present during the first days. 
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The parents and the patients have to be instructed on the 
maintenance of the appliance, and strict oral hygiene is nec-
essary. Very few difficulties in speech and mastication could 
be present during the first 3–4 days.

It is advisable to give the patient an instruction sheet listing 
the schedule of activation and all the cares to take into account 
during the whole procedure. The parents’ help is invaluable.

Normally the suture will open between 6 and 10 days.
An important interincisal diastema is always present 

when the midpalatal suture is set apart and then closes spon-
taneously after in 2–3 weeks due to the action of the supra-
crestal fibers. The patient has to be controlled once a week to 
monitor the treatment during the expansion phase.

The lack of space in the anterior region is also an indica-
tion for using RME during the early mixed dentition period 

(Rosa et al. 2012). This procedure does not require any 
patient cooperation and allows the increase of the perimeter 
of the upper arch.

In general, raising of the bite is not necessary in meso-, 
braqui-, or dolichofacial patients. The results are very pre-
dictable in a relatively short period of time.

Different types of RME can be used (Fig. 9.3a, b).
The following patients are a clear example of the results 

that can be achieved using this protocol.
The first one is an 8-year-old patient that was sent to the 

office by the family dentist due to a lack of space for the 
eruption of the upper lateral incisors. The mother was wor-
ried about the central interincisal diastema. Mild constriction 
of the upper arch was present at the beginning of the treat-
ment (Fig. 9.4a, b).

a b

Fig. 9.1 (a, b) Example of a removable appliance to correct a slight transverse problem

a b

Fig. 9.2 (a, b) Pre and post-occlusal radiographs after the use of a rapid maxillary expander for 2 weeks
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To increase the transversal width of the upper arch, a stan-
dard rapid maxillary expander was bonded with bands on the 
second temporary upper molars in order to protect the first 
molars and avoid eventual decalcifications or cavities. A dis-
tal extension wire was welded to the screw toward the right 
and left first molars and a mesial one until the temporary 
canines (Fig. 9.5a). The screw was activated twice a day 
(once in the morning and again after dinner). The results 
were achieved in 2 weeks and as always the interincisal dia-
stema became wider (Fig. 9.5b).

As was expected 3 weeks later, the diastema was almost 
closed, and the upper lateral incisors began to erupt. The 
expander’s screw was fixed with composite. In these cases, it 
is highly recommendable that the same appliance be used as 
a fixed retainer for a period of 6 months, at least (Fig. 9.6a, b).

For personal reasons the patient returned 3 years later, 
and no other orthodontic treatment had been performed 

in that time. The upper lateral incisors erupted and the 
interincisal diastema was closed. The occlusal photo-
graph showed that the bicuspids erupted in their right 
position and the width of the upper arch was maintained 
(Fig. 9.7a, b).

This patient is a clear example of the importance of the 
normalization of the arch perimeter in the early mixed 
dentition.

In cases where the extraction of bicuspids is necessary, it 
is important that they be postponed until the rapid maxillary 
expansion process is concluded.

In general, a retention period of 6 months with the appli-
ance in place is recommendable in order to control any type 
of relapse and permit a complete reorganization of the suture 
and all the surrounding tissues. This time is also important to 
allow the adaptation of the facial muscles to the new trans-
verse dimension of the maxillary arch.

a b

Fig. 9.3 (a, b) Different types of RME can be used with the same protocol of activation

a b

Fig. 9.4 (a, b) Pretreatment intraoral photographs. The lack of space for the upper lateral incisors was evident
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a b

Fig. 9.5 (a, b) Results after 14 days of activation. A wider diastema was clearly visible

a b

Fig. 9.6 (a, b) After 3 weeks the diastema was almost closed. The expander screw was fixed with composite

a b

Fig. 9.7 (a, b) Results 3 years later without any orthodontic treatment. All the treatment objectives were achieved
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Otherwise, relapse will be the consequence. It is important 
to keep in mind that muscles play an important role in main-
taining the results achieved in the transverse dimension.

In general, when the RME appliance is placed on the tem-
porary molars, a slight normalization of the position of the 
incisors is achieved as a result of the anterior expansion of 
the upper arch perimeter in the early mixed dentition.

There is no doubt about the effectiveness of the RME 
when it is cemented on the temporary molars with a wire 
welded to the palatal surfaces of the first permanent molars. 
In general expansion is achieved in the first permanent molar 
area too (Mutinelli et al. 2008) (Fig. 9.8).

The efficacy of this appliance is well acknowledged by all 
the orthodontists. The relationship between the arch perime-
ter and arch expansion was very well studied by Adkins and 
co-workers. They concluded as an average 0,7 mm of arch 
perimeter is increased after 1 mm of transpalatal width 
enlargement, but these proportions could vary according to 
the age and patient facial biotype.

The next 8-year-old patient was sent to the office by her 
mother, a pediatric pulmonologist, that was worried about 
the triangular shape of the her maxillary arch (Fig. 9.9a). The 
child was a mouth breather until 6 years of age, and after a 
1-year treatment with a speech therapist, she was able to cor-
rect this habit. To normalize the shape of the upper arch and 
at the same time make sufficient space for the upper incisors, 
a RME was placed with bands on the first molars and exten-
sion wires bonded to the temporary canines. The activation 
protocol was two turns a day. The interincisal diastema was 
visible after the first week of treatment (Fig. 9.9b).

Eight months later, metal preprogrammed brackets 
(0.022″) were bonded on the rotated upper incisors and tem-
porary canines to correct their position with a SS 0,016″ 
archwire for a 6-month period (Fig. 9.10a). Excellent results 
were achieved 7 months later. The cuspids and bicuspids 
erupted in the correct position without any additional appli-
ance. The arch width was maintained and a removable reten-
tion was placed (Fig. 9.10b).

a b

Fig. 9.8 (a, b) An example of a RME bonded on the temporary molars. The use of crowns on the temporary molars is advisable for better 
retention

a b

Fig. 9.9 (a, b) Pretreatment occlusal photograph and 1 week after the activation of a RME
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The comparison between the pre- and posttreatment smile 
clearly showed its improvement. This is one of the best 
 protocols to obtain a broad smile in a very controlled proce-
dure (Fig. 9.11a, b).

The lateral smile photographs confirmed how the thick-
ness of the upper lip changed. Since the facial biotype plays 
an important role in the maintenance of the results, it is 
important to determine an individualized treatment plan. A 
6-month follow-up was recommended until the second 
molars are fully erupted (Fig. 9.12a, b).

Silva and co-workers describe that after RME, the maxilla 
is displaced downward and backward. Meanwhile, Hass 
showed that the result is a slight bite opening and a forward 
displacement of point A. It is very difficult to compare all 
these studies.

The retention protocol could change according to various 
circumstances and includes a removable palatal plate such as 
a Hawley or Schwartz appliance or functional appliances 
like Trainers. There is no specific period of time for all 
patients, but a minimum of 12 months is required in order to 
give the reorganization of the soft and hard tissues enough 
time to avoid relapse.

The following case is another interesting example of cor-
rection of transverse problems. The following patient was 
7 years, 6 months of age in the first consultation. He was the 
youngest of four children, three of them with class III molar 
and canine.

No important medical history was present.
She had difficulties with the pronunciation of some con-

sonants due to the absence of the upper incisors in conjunc-
tion with the anterior position of the tongue (Fig. 9.13a, b).

Upon analyzing the lateral views, a slight compression in 
the temporary canine and molar region was present. The 
right canines were in crossbite position (Fig. 9.14a, b).

The panoramic radiograph showed that there were no 
ageneses nor supernumerary teeth (Fig. 9.15a), and the lat-
eral radiograph confirmed that the patient would have a 

meso-facial growth. The lips were closed without tension 
with a normal nasolabial angle (Fig. 9.15b).

The treatment objectives were:

 1. Normalize the transverse dimension.
 2. Normalize overjet and overbite.
 3. Maintain class I canine and molar.
 4. Long-term stability.

To fullfill the treatment objectives, a two-phase treatment 
was suggested. During the 1st phase, a Haas expander was 
placed with metallic bands on the second temporary molars 
and extension wires bonded on the temporary canines. An 
activation twice a day was recommended along with a 
weekly control. This protocol has been demonstrated to be 
efficient at this age (Fig. 9.16a, b). No brackets were placed 
on the lower arch to correct the anterior crowding during this 
phase of treatment.

One of the disadvantages of the RME is that in some clin-
ical cases the anterior open bite can be increased when the 
molars are crossed to the labial position (Fig. 9.17a). To 
monitor the position of the tongue, a removable functional 
appliance (Trainers) was used to enhance tongue position 
and nasal breathing. Its use was recommended 3–4-h during 
the day and all night (Fig. 9.17b).

A follow-up 3 months later showed the improvement in 
the position of the upper incisors, while the RME was still in 
place as a retention appliance. No molar tipping was observed 
(Fig. 9.18a, b). The patient had to continue using the Trainer 
to control the position of the tongue.

One year later the patient was ready for the second phase 
of treatment. The open bite was totally closed. Esthetic 
brackets (0,022″ slot) with an esthetic 0,016″ SS archwire 
were placed in the upper and lower arches. To recover the 
space for the upper canines, an open coil spring was placed 
on the right and left side with more activation on the left 
quarter to correct midlines (Fig. 9.19a, b).

a b

Fig. 9.10 (a, b) Occlusal photographs during second phase of treatment and at the end of the active procedure
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Since there was enough room for the eruption of the 
canine on the right side, but not on the left side, additional 
activation of the left open coil spring was necessary. To 
 correct anterior crowding, the same type of brackets were 
bonded on the lower arch with bands on the temporary sec-
ond molars along with a 0,014″ NI-Ti wire (Fig. 9.20a, b).

A follow-up 3 months later showed a considerable 
improvement. Overjet and overbite were almost normal. The 
oral hygiene was fairly good (Fig. 9.21a, b).

Although the patient was 11 years old, the upper canines 
began to erupt before the second bicuspids. To improve ante-
rior torque, the upper coil springs along with a 0,016″ × 
0,022″ SS esthetic archwire were maintained until the erup-
tion of all the bicuspids. A 0.018″ Ni-ti lower archwire with 
an open coil spring was placed on the left side to gain space 
for the left canine and first bicuspid (Fig. 9.22a, b).

The evaluation of the upper and lower arch confirmed that 
all the first bicuspids erupted and no crowding was present. 

a b

Fig. 9.11 (a, b) Comparison pre- and posttreatment frontal smile. A significant improvement was achieved

a b

Fig. 9.12 (a, b) The improvement in the thickness of the upper lip in concordance with a broadened smile was more than satisfactory

a b

Fig. 9.13 (a, b) Pretreatment frontal and occlusal photographs of a 7-year, 6-month-old patient
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a b

Fig. 9.14 (a, b) Lateral views at the beginning of the treatment. A crossbite relationship was present on the right side

ba

Fig. 9.15 (a, b) Pretreatment panoramic and lateral radiograph

a b

Fig. 9.16 (a, b) 1st phase of treatment. RME in place with bands on the temporary upper second molars
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a b

Fig. 9.17 (a, b) The use of a removable functional appliance to normalize nasal breathing and tongue position is highly advisable (Trainer 
Myofunctional Research)

a b

Fig. 9.18 (a, b) Follow-up 3 months later with the RME in place as a retention device in conjunction with the use of the Trainer to normalize the 
position of the tongue

a b

Fig. 9.19 (a, b) At the beginning of the 2nd phase of treatment upper and lower 0.022″ esthetic brackets were bonded. An activated coil spring 
on the left side was placed to achieve the space for the left canine
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a b

Fig. 9.20 (a, b) Right and left side at this stage of the treatment. A coil spring was placed on the left side and activated more

a b

Fig. 9.21 (a, b) Follow-up 3 months later. The anterior lower crowding was almost corrected

a b

Fig. 9.22 (a, b) Lateral views at this stage of treatment. Right and left upper canines began their eruption path before the second bicuspids
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Lower bands were still in place on the temporary second 
molars (Fig. 9.23a, b).

The final front photographs reveal that all the objectives 
were fulfilled: midlines were almost coincident, gingival line 
was parallel to the occlusal plane, and overjet and overbite 
were within the normal values (Fig. 9.24a, b).

The lateral views corroborated that all the treatment 
objectives of the 2nd phase of treatment were achieved. 
The normalization of the occlusal plane as well as the 
gingival line was achieved with class I canine and molar 
(Fig. 9.25a, b).

The retention plan included upper and lower fixed  
retention wires at least until the third molars erupted  
(Fig. 9.26a, b).

The final radiographs confirmed the parallelism of the 
roots. Also, the second and third upper and lower molars 
were erupting normally (Fig. 9.27a, b).

The comparison of the front photographs pre- and post-
treatment showed the significant improvement that was 
achieved during the two-phase orthodontic treatment  
(Fig. 9.28a, b).

Similar results were observed from the occlusal point of 
view. A fixed retention wire was bonded from the right to the 
left canine to maintain the position of the upper anterior teeth 
(Fig. 9.29a, b).

A follow-up 30 months after the finalization of the 
active treatment showed that there was a little relapse in 
the anterior region, regarding overjet and overbite. A con-
sultation with the speech therapist was recommended to 
improve the position of the tongue and certain swallowing 
habits in order to maintain the results in the vertical dimen-
sion (Fig. 9.30a, b).

Similar conclusions were observed after analyzing the 
right and left side. Class I canine and molar was perfectly 

a b

Fig. 9.23 (a, b) Upper and lower occlusal photographs. The second upper and lower temporary molars are still in place

a b

Fig. 9.24 (a, b) Frontal photographs at the end of the orthodontic active treatment. Midlines were almost coincident with overjet and overbite 
within normal ranges
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a b

Fig. 9.25 (a, b) Lateral views at the end of the 2nd Phase of treatment

a b

Fig. 9.26 (a, b) Upper and lower occlusal views with the retention wires bonded between upper and lower right and left canines

a b

Fig. 9.27 (a, b) Panoramic and lateral radiograph at the end of the treatment
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a b

Fig. 9.28 (a, b) Comparison of the front photographs pre- and posttreatment. The improvement was noticeable. Overjet and overbite were nor-
mal. Occlusal and gingival lines were parallel

a b

Fig. 9.29 (a, b) A significant change in the upper arch was evident. The final photograph showed the retention wire bonded between the canines

a b

Fig. 9.30 (a, b) A slight relapse was visible in the anterior region during the 30-month follow-up. It was important that the patient continues to 
go to the speech therapist to control the anterior position of the tongue
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maintained, but slight changes were observed in the anterior 
region (Fig. 9.31a, b).

Fixed retention wires were placed and the upper and 
lower dental arch forms were maintained (Fig. 9.32a, b). The 
treatment objectives were fulfilled with a very conservative 
and efficient protocol.

To conclude, the best time to normalize the transverse 
width of the maxilla is during late primary or early mixed 
dentition. This procedure provides better and more stable 
results.

Conclusions

Rapid maxillary expansion performed in temporary or 
mixed dentition did not produce undesirable root resorp-
tion or side effects on the periodontal bone tissues (Garib 
et al. 2014) when the appliance was bonded on deciduous 
molars. Also, it protects the first permanent molars from 
undesirable side effects.

The use of a RME appliance is a procedure that was 
used to split the midpalatal suture and widen the dental 
arches. Its action has a more skeletal effect with less den-
tal tipping than the removable ones.

Ideally it has to be used prior to the ossification of the 
midpalatal suture and long-term results are confirmed. Of 
course there is variability in the amount of changes accord-
ing to the age, facial biotype, and etiology of the problem.

The protocol of activation has to be determined by the 
orthodontist, but during the early or late mixed dentition, 
two turns a day is the most commonly used.

Since there is a considerable correlation between the 
transverse, anteroposterior, and vertical discrepancies, the 
early normalization of the transverse dimension discrep-
ancy is very important. It was widely demonstrated that 
maxillary arch constriction produces insufficient maxil-
lary arch width causing anterior crowding and lack of the 
space for the canines (Bahreman 2013).

a b

Fig. 9.31 (a, b) Lateral views confirmed a slight relapse in the anterior region

a b

Fig. 9.32 (a, b) Occlusal photographs 30 months later with the retention wires in place
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Rapid maxillary expansion is useful in correcting 
 posterior crossbites, increasing arch length, facilitating 
class II and III correction, improving space for canine 
eruption, improving nasal breathing, and broadening the 
smile (McNamara and Brudon 2001; McNamara 2002; 
McNamara et al. 2015).

Different types of RME can be used, but to avoid car-
ies or enamel decalcifications, it is preferable to use those 
without acrylic plates not only on the palatal tissues but 
also cemented on the occlusal surfaces of the molars.

This protocol creates optimal conditions for the nor-
mal growth of the craniofacial skeleton and helps to 
develop a normal stomatognathic system.

In general, no significant secondary effects were 
observed in patients in either gender.
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How to Normalize the Position 
of the Maxillary Molar in Early 
and Late Mixed Dentition

Jose Cortes Bedon

It is well known that the anterior-posterior position of the 
upper first molar is crucial to achieve stable long term results.

The aim of this chapter is to describe the most reliable 
appliances to normalize the anteroposterior and transversal 
position of the first molar.

It is important to know the real etiology of the problem 
and in this way determine if it is the result of a dental or 
skeletal malocclusion or both.

The deviation path of eruption could be related to pre- 
eruptive disturbances like asymmetrical root resorption of 
the deciduous molars, pathological involvement of the decid-
uous root, cysts, or early extraction of the temporary molars.

Also, it could be combined with class I, II, or III facial 
biotypes.

The most common dental problems include ectopic molar 
eruption due to caries or premature extraction of the tempo-
rary molars. These situations are the easiest to normalize.

A panoramic radiograph is essential to determine if the 
mesialization affects only the crown or the whole molar. 
Figure 10.1a is a clear example of the mesio-inclination of 
the left upper molar, and observing Fig. 10.1b, the molar was 
totally mesialized.

In many cases, skeletal sagittal problems are present 
along with vertical malocclusions (deep bite or open bite 
malocclusion).

Facial biotype as well as the direction of growth plays an 
important role in class II patients when deciding the best bio-
mechanics for each one.

Unfortunately, there isn’t a single appliance that is ade-
quate for all the patients alike, and excellent results can be 
achieved with any removable, fixed appliances or a combina-
tion both.

The final decision depends on the severity of the problem, 
the orthodontist, and the collaboration of the parents and the 
patient.

It is well accepted that the sooner the problem is detected, 
the easier it is to treat the problem.

To illustrate these concepts, three different alternatives 
will be described. The first patient is a clear example on how 
to solve this problem in a very easy and conservative way. 
When the panoramic radiograph was analyzed, the mesio- 
inclination of the left first upper molar as well as the inclu-
sion of the second temporary molar was observed (Fig. 10.2).

For that reason, the transition between mixed and perma-
nent dentition is critical when treating the mesial rotation or 
mesial inclination of the first maxillary molar to place it in its 
normal position.

As was demonstrated before, it isn’t always necessary to 
bond brackets on all the teeth. A partial treatment to normal-
ize the molar position is recommendable.

Brackets were bonded on the temporary canine and tem-
porary upper first molar, along with a band on the first per-
manent left molar ( Fig. 10.3a). To distalize and derotate the 
first molar, a SS 0.016″ wire with an open close spring was 
placed (Fig. 10.3b).

A Rx follow-up 5 months later showed how the position 
of the molar was normalized (Fig. 10.4a). The upper left sec-
ond molar continued its normal path of eruption. When the 
first upper bicuspid erupted, a bracket was bonded to main-
tain the space that was achieved (Fig. 10.4b).

The comparison between the pre and after 5 months in 
treatment clearly demonstrated the normalization of the first 
upper left molar and the recovery of the space for the second 
bicuspid (Fig. 10.5a, b) with a very simple and efficient 
protocol.

According to the diagnosis, a class II molar relationship is 
the result of the

mesialization of the upper molar with or without a skele-
tal problem, the retroposition of the mandible, or the combi-
nation of both.
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a b

Fig. 10.1 (a, b) Panoramic radiographs with different types of molar mesialization and inclination

Fig. 10.2 A significant mesio-inclination of the left upper first molar 
and the inclusion of the second temporary was present

a b

Fig. 10.3 (a, b) Brackets were placed on the canine and temporary molar, with a and on the first molar and an open close spring to normalize its 
position
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Regarding biomechanics, it is important to upright the 
molar first. To achieve this goal, the buccal tube has to be 
bonded parallel to the occlusal plane or slightly more 
 mesio- inclined. After the molar is uprighted, it is easier to 
distalize it to the normal position.

To normalize the anteroposterior position of the first 
molar, an open coil spring, a headgear, or a pendulum is 
suggested.

The use of a cervical headgear is widely accepted. The 
following patient is a clear example of how this type of bio-
mechanics is used. She was 11 years old when her first orth-
odontic consultation took place.

After careful diagnosis, the use of a cervical headgear was 
recommended to normalize the position of the first molar 

(Fig. 10.6a, b). A significant protrusion of the incisors was 
visible.

Upon analyzing the lateral and occlusal photos, the mesi-
alization and mesio-rotation of the right first molar was 
clearly visible. The patient had a meso-facial pattern, and her 
oral hygiene was fairly good.

Taking into account that the patient collaborated greatly 
and in order to normalize the inclination and mesio-rotation 
of the first molar, the use of a cervical headgear was indi-
cated. It was recommended that the patient use it 12–14 h a 
day (Fig. 10.7a, b).

These were the results 14 months later. No brackets were 
bonded in the maxillary nor in the mandibular arch. Class I 
molar and canine were achieved (Fig. 10.8a, b).

a b

Fig. 10.4 (a, b) Panoramic radiograph after 5 months in treatment and occlusal photograph after the eruption of the first upper left bicuspid

a b

Fig. 10.5 (a, b) The comparison between the pre and after 5 months of active orthodontic treatment demonstrated the efficient results that were 
achieved
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a b

Fig. 10.6 (a, b) Pretreatment lateral and occlusal photographs. The mesio-inclination and mesio-rotation of the molar were noticeable with a mild 
compression in the bicuspid area

a b

Fig. 10.7 (a, b) Frontal and lateral views with the cervical headgear in place
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A follow-up of 2 years after finishing the treatment 
showed that class I molar relationship was maintained with 
normal overjet and overbite. ( Fig. 10.9a, b). The efficacy of 
the cervical headgear when it is used correctly is 
unquestionable.

The 2-year posttreatment photographs confirmed that the 
facial biotype was maintained. The lips were relaxed and 
closed without tension ( Fig. 10.10a, b).

In other patients, the use of a non-compliance appliance is 
highly recommended to normalize the first molar position 
(Hilgers 1993).

Among them the pendulum appliance is effective for the 
normalization of the sagittal position of the upper molars and 
the establishment of a class I molar relationship in a short 
period of time. However, strict control is needed to monitor 
collateral effects (Fuziy et al. 2006).

During the first phase, the normalization of the position of 
the first molar is the goal that needs to be achieved, and dur-
ing the second phase, final orthodontic movements are 
required to complete the treatment.

It is advisable to control the distal inclination of the 
molars carefully to avoid excessive tipping. Overcorrection 
is recommended because slight relapse could be expected. 
The best time to begin the normalization of the position of 
the first molars is as soon as possible in order to recover the 
space for the eruption of the bicuspids and canine.

The appliance includes an acrylic palatal button with or 
without a central screw.

It is recommendable for the posterior springs to be remov-
able and made of 0.032″ TMA wire (Fig. 10.11a, b). To 
maintain the appliance in place, two SS wires are bonded to 
the occlusal surfaces of the first and second bicuspids.

This design allows adjustments to be made very easily 
and directly in the mouth.

The following photos showed the first day the pendulum 
was bonded in a 9-year, 9-month-old patient. Class II molar 

was confirmed. A utility arch was placed on the lower arch to 
level de occlusal plane (Fig. 10.12a, b).

These were the improvements after 3 months in treatment 
with only an initial intraoral activation of 45° in the posterior 
springs (Fig. 10.13a, b).

The distalization of the molar was clearly observed.
When the first molars are overcorrected, it is advisable to 

cut the SS wires that are bonded on the second temporary 
molars.

The occlusal and left lateral photos confirmed that the 
upper second bicuspids erupted distally. The lateral view 
showed the improvement of the position of the upper right 
and left first molars and second bicuspids (Fig. 10.14a, b).

A bracket and a palatal button were bonded on the second 
bicuspid to complete their distalization (Fig. 10.15a, b).

A three-dimensional control of the molars is mandatory to 
diminish unwanted inclination.

Another important issue is how to maintain the molar in 
the new position until the bicuspids and canines complete 
their eruption process. An extended Nance button with a 
transpalatal bar has to be bonded the same day the pendulum 
is removed (Fig. 10.16a, b).

To continue the orthodontic treatment, esthetic pre- 
programmed brackets 0.022″ were bonded on the upper arch. 
Meanwhile, metallic brackets were placed in the lower arch 
to complete phase II treatment (Fig. 10.17a, b).

These were the results 7 months later. The total time of 
treatment was 25 months.

Class I molar and canine were achieved with a non- 
compliance appliance.

To maintain the results, anterior upper and lower fixed reten-
tion wires were bonded for long period of time (Fig. 10.18a, b).

A follow-up 3 years later showed that the results were 
maintained with class I molar and canine and overjet and 
overbite within the normal limits. Gingival line and occlusal 
plane were parallel (Fig. 10.19a, b).

a b

Fig. 10.8 (a, b) Lateral and occlusal photographs after 14 months in treatment. The normalization of the position of the first molar was evident
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a b

Fig. 10.9 (a, b) Follow-up 2 years later class I molar was maintained with normal overjet and overbite

a b

Fig. 10.10 (a, b) Frontal and profile photographs of a 2-year follow-up
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a b

Fig. 10.11 (a, b) Parts of the pendulum appliance. Removable 0.032″ TMA posterior springs with SS wires bonded on the bicuspids were 
designed

a b

Fig. 10.12 (a, b) Occlusal and lateral view at the beginning of the treatment

a b

Fig. 10.13 (a, b) Three months later, nearly 3 mm of distalization of the first molars was observed with only an initial 45° activation in the pos-
terior springs
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a b

Fig. 10.14 (a, b) Occlusal and lateral view after 6 months in treatment. The second bicuspids erupted distally

a b

Fig. 10.15 (a, b) The second bicuspids were totally distalized

a b

Fig. 10.16 (a, b) A Nance button with a transpalatal bar was bonded to maintain the new position of the upper right and left first molars
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a b

Fig. 10.17 (a, b) Occlusal and left lateral view at the end of phase II treatment

a b

Fig. 10.18 (a, b) Final results at the end of the active orthodontic treatment class I canine and molar were normalized

a b

Fig. 10.19 (a, b) Follow-up 3 years later. All the results were maintained with normal overjet and overbite
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When the pre- and posttreatment results using a non- 
compliance appliance were compared, the normalization of the 
position of the canine first molar was evident (Fig. 10.20a, b).

The normalization of the position of the upper first molars 
was clearly visible when pre- and posttreatment panoramic 
radiographs were compared.

As was shown in the last clinical case, the pendulum is a 
very effective non-compliance appliance to normalize the 
position of the molars in late mixed dentition (Bussik and 
McNamara 2000). Similar results can be achieved with other 
biomechanics, but the importance of the pendulum appliance 
is that it doesn’t require the compliance of the patient.

a b

Fig. 10.20 (a, b) Comparison of pre- and 3-year posttreatment

a b

Fig. 10.21 (a, b) The upper second molars were erupted in their normal position
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Conclusions

The recovery of the first molar position and inclination is a 
real challenge and represents the gold standard at the end 
of the orthodontic treatment, especially when the patients 
are in the late mixed or early permanent dentition.

Correct diagnosis and timing are key for successful 
and stable results.

Unfortunately, there isn’t a single bracket or a type of 
wire that can achieve class I molar, but a detailed plan is 
necessary to reach the treatment objectives.

Each patient must be evaluated individually as well as 
his or her treatment protocol to achieve the best results.

It is important to take into consideration that if class I 
molar is achieved during phase 1 of treatment, the second 

phase will be easier and excellent results will be obtained 
in a less time.
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Assymetries

Julia Harfin

Symmetry of the face is one of the most important goals in 
orthodontic treatment.

The smile involves not only the teeth but also the soft tis-
sues around them. This is very important during the diagno-
sis process and treatment planning procedures since patients 
view themselves from the frontal perspective and no coinci-
dence of midlines is very evident.

Treatment strategies include growth modification and 
occlusal guidance. They have to be applied in growing chil-
dren during primary or mixed dentition to minimize dentoal-
veolar and skeletal disharmonies that can affect normal 
growth .

Facial symmetry means balance throughout all the struc-
tures of the face. There is a very thin line to determine when 
asymmetry really begins .

A thorough diagnosis is the basis for success. A detailed 
medical and dental history along with radiographs and func-
tional studies that help to determine the real reason of the 
asymmetry are important.

The digital panoramic radiograph is very useful to deter-
mine bone and dental discrepancies between the right and 
left structures. A midsagittal reference plan is also useful to 
determine not only the quantity but also the place of the 
discrepancies.

Normally there are differences between the right and left 
side of the face. Unfortunately there is not a critical number 
or measurement that can delimit it and is often determined 
“by the clinician’s sense of balance and the patient’s percep-
tion of the imbalance” (Bishara 2001).

Asymmetries can be classified in dental, skeletal, func-
tional, or a combination of all of them. Soft tissues play an 
important role since they can make asymmetries more evi-
dent or, contrary to this, hide them (Fig. 11.1a, b). It is 

important to remember that abnormal muscle function often 
results in skeletal and dental deviations, and the younger the 
patient, the easier the normalization becomes.

Etiology could be multifactorial. The genetic factors 
involve craniofacial syndromes as cleft palate, hemifacial 
microsomies, craneosinostosis, anquilosis, facial clefts, etc., 
as was shown in the following photographs (Fig. 11.2a, b).

The following patient had an important left deviation due 
to a fibrous ankylosis of the same side. She also showed a 
limited mouth opening, only 29 mm instead of 40 mm, as 
the norm indicates. Unilateral condyle anquilosis affects 
normal growth at one side in conjunction with a facial 
 asymmetry due to deficient growth on the affected side 
(Fig. 11.3a, b).

Significant differences were seen when skeletal or dental 
asymmetries were analyzed. Skeletal asymmetries may 
involve the maxilla, the mandible, or both and can be accom-
panied with muscular or functional imbalances (McNamara 
2002). Dental asymmetries can be caused by proximal car-
ies, loss of temporary molars, agenesias, discrepancies in the 
mesiodistal size of the anterior teeth, compression of the 
upper arch with molars in crossbite position, etc.

Both types of asymmetries can cause uni- or bilateral pos-
terior dental or skeletal crossbite. Posterior crossbite is one 
of the most prevalent malocclusions in the primary and early 
mixed dentition and is reported to occur in 8–22% of the 
cases (Kutin and Hawes 1969 and Egermark Eriksson et al. 
1990). The functional factors most frequently found are pre-
mature contacts that deviate the path of occlusion when the 
patient closes in central occlusion.

Diagnosis is the most important stage to determine the 
correct treatment plan. In general some patients in early 
mixed dentition have a shifted midline in addition to a unilat-
eral crossbite when they bite in central occlusion. However, 
when the patient is in central relation, the occlusion changes 
completely: midlines coincide and the crossbite is bilateral 
(Fig. 11.4a, b).

These functional deviations may be caused by a narrow 
maxilla or an upper or lower tooth in a malposition that 
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a b

Fig. 11.1 (a, b) Patient with an asymmetric smile due to temporary paralysis after a car accident and fracture of the left ramus

a b

Fig. 11.2 (a, b) Cleft lip and palate patients. The facial asymmetry in the middle and lower third of the face is evident

 produces an abnormal initial tooth contact and a midline 
deviation in centric occlusion as a consequence.

Treatment mechanics are chosen in correlation with a cor-
rect diagnosis and treatment plan. Some clinical cases need 
asymmetric mechanics, while with others, surgery is the best 
option.

The following patient clearly demonstrates this.
This 8-year and 6-month-old patient was sent to the office 

by her family dentist to correct the posterior right crossbite. No 
TMJ problems were present until this moment (Fig. 11.5a, b).

These crossbites develop early and are not self-correct-
ing. Some of the suggested etiologic factors in crossbite 
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a b

Fig. 11.3 (a, b) Facial asymmetry due to condyle anquilosis

a b

Fig. 11.4 (a, b) Patient with a functional deviation. The centric occlusion and centric relation occlusion are quite different. Midlines are coinci-
dent in centric relation

a b

Fig. 11.5 (a, b) Front dental photographs in central occlusion (a) and in central relation (b)

11 Assymetries
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include prolonged retention of deciduous teeth, crowding, 
premature loss of the deciduous teeth, arch deficiencies, etc.

The first issue is to attain a correct diagnosis to identify 
the real problem. When the lateral crossbite is accomplished 
with a midline deviation, a diagnosis in centric relation is 
mandatory to determine if the patient has a skeletal asym-
metry or if it is a posterior crossbite with a functional shift.

The treatment and retention plan would be completely 
different in each case.

The lateral photos showed that the first and second tempo-
rary molars as well as the permanent first molar were in a 
complete crossbite position on the right side and “normal” 
occlusion on the left side with fairly good oral hygiene 
(Fig. 11.6a, b).

However, when the patient was in centric relation, the 
occlusion changed dramatically. Now midlines were coinci-
dent, and an anterior and lateral open bite was present. The 
sole contact point was between the left upper and lower tem-
porary canines (Fig. 11.7a, b).

The treatment plan was grinding the cuspids of the left 
upper and lower canines until centric occlusion and centric 
relation were coincident.

In general, unilateral posterior crossbite is due to an 
asymmetric mandibular shift from OC to RC. The mandible 
is usually symmetric but markedly positioned asymmetrical. 
However, if this position were not correct, a skeletal asym-
metry would be the result (Fig. 11.8a, b).

The midline was typically deviated to the crossbite side, 
and the patient had Class III on one side and Class II on the 
other, but in centric relation midlines were coincident.

Due to the fact that neuromuscular guidance of the man-
dible is generated by the central nervous system, as soon as 
it is diagnosed, it helps prevent the asymmetrical positioning 
and growth of the condyles.

It was demonstrated that children with posterior crossbite 
can have reduced bite force and asymmetrical muscle func-
tion where the anterior temporalis is more active and the 
masseter less active on the crossbite side. Moreover, there is 
a significant association between crossbite and TMJ prob-
lems (da Silva Andrade et al. 2008).

The patient returned when she was 14 years old without 
having had any other orthodontic treatment. Midlines were 
centered, and the occlusion was almost normal but with a 
reduced overjet and overbite. A second phase of orthodon-
tic treatment was suggested, but the patient refused it 
(Fig. 11.9a, b).

After analyzing right and left dental photographs, normal 
Class I canine and molar relationship was confirmed without 
any other orthodontic treatment (Fig. 11.10a, b).

The comparison between the pre- and postfrontal photo-
graphs clearly demonstrated that the treatment objectives 
were achieved with a very simple and conservative protocol 
(Fig. 11.11a, b).

As always, diagnosis is the most important tool to identify 
these asymmetries and to differentiate between the dental, 
dentoalveolar, or skeletal cause (Burstone 1998).

Also, an overall evaluation of the skeletal and facial pat-
tern of the patient is necessary to complete the final treat-
ment and retention plan.

Early normalization is very important because it is very 
difficult to achieve spontaneous correction, and posterior 
crossbite could be transferred from primary to permanent 
dentition, with long-term effects on the growth and develop-
ment of the stomatognathic system.

The condyles on the crossbite side are positioned rela-
tively more superiorly and posteriorly in the glenoid fossa 
than those on the noncrossbite side, and this position has a 
great influence on the development of the mandible.

a b

Fig. 11.6 (a, b) Lateral views in the first appointment. The right side showed a crossbite occlusion; meanwhile a normal one could be seen on the 
left side
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a b

Fig. 11.7 (a, b) Occlusion in centric relation. There was only one contact point in the left canines

a b

Fig. 11.8 (a, b) Lateral photos in central relation. A significant open bite was present along with a premature contact at the canine region

a b

Fig. 11.9 (a, b) 5 years later without any orthodontic treatment. Midlines were coincident with reduced overjet and overbite
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The following patient is a clear example of this pattern. 
An 11-year and 8-month-old boy was sent to the orthodontic 
department for a second opinion due to a significant asym-
metry in the lower third of the face. He lived 850 Km from 
the city. The chin accompanied the deviation to the right, and 
apparently the left side of the mandible was longer than the 
right side.

Although he was almost 12 years old, nearly all the teeth 
had erupted.

The first diagnosis was to wait until he was 20–22 years 
old and correct the problem through an orthognathic surgery 
procedure.

As always, the first step is to identify the problems in 
order to determine the cause or causes of the asymmetry and 
in this way decide the most realistic treatment plan for this 
patient at this age (Fig. 11.12a, b).

A close clinical examination in concordance with some 
radiographs is required in order to make a reliable diagnosis. 
Ideally some radiographs have to be taken in central relation 

to determine the exact position of the mandible. Also, it is 
necessary to know the percentage of dental and skeletal 
influence in the anterior or posterior crossbites.

Analyzing the dental front photograph in centric occlu-
sion, a significant midline deviation was observed 
(Fig. 11.13a), but when the patient was in centric relation 
(Fig. 11.13b), midlines coincided, and a large anterior and 
lateral open bite was present.

When the lateral photographs were observed in central 
occlusion, Class II canine and Class I molar on the right side 
were present. Meanwhile, on the left side Class III canine 
and Class I molar were seen (Fig. 11.14a, b).

But in centric relation a significant lateral open bite was 
present, and because of this, the treatment plan would be 
completely different. It is important to observe the  mesiodistal 
axial inclination of the posterior teeth before brackets are 
bonded (Burstone 1998). The normalization of the axial 
inclination of the anterior and posterior teeth has to be 
obtained during the first phase of treatment (Fig. 11.15a, b).

a b

Fig. 11.10 (a, b) Lateral occlusion at 14 years of age. Class I molar and canine was present. No brackets or other removable appliance was used

a b

Fig. 11.11 (a, b) Pre- and posttreatment frontal photographs without any active orthodontic treatment
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a b

Fig. 11.12 (a, b) Pretreatment front photographs. The asymmetry is visible with the chin deviated to the right

a b

Fig. 11.13 (a, b) Significant difference between central occlusion and central relation. In central relation the midlines were almost coincident
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Radiographs are very useful to confirm the clinical find-
ings. The most commonly used radiograph is the panoramic 
that shows the potential differences in size and shape of the 
condyles, as well as the ramus and corpus of the mandible 
(Fig. 11.16).

Patients with unilateral posterior crossbite had more 
asymmetric condyles than symmetrical patients. In addition, 

condylar, ramus, and condylar-plus-ramal heights on the 
crossbite side were smaller than those on the noncrossbite 
side (Kilic et al. 2008).

The lateral and frontal radiographs confirm the asymme-
try in centric occlusion (Fig. 11.17a, b). In this patient the 
deviation of the mandible to the right is very evident. Another 
radiograph in centric relation would have been helpful to 
confirm these findings.

It was demonstrated that the adaptation of the neuromus-
culature to the acquired mandibular position can cause asym-
metric mandibular growth, facial disharmony, and several 
functional changes in the masticatory muscles and TMA as 
was seen in the following patient (Fig. 11.18a, b).

There was a large difference between the two photos only 
in 3 years without treatment. In order to determine the best 
treatment plan, it is mandatory to know if the asymmetry is 
stable or progressive and distinguish the real etiology of the 
problem before the treatment plan is defined.

An individualized and profound diagnosis is mandatory 
to determine the real causes of such asymmetry. Without a 

a b

Fig. 11.14 (a, b) Lateral views at centric occlusion Class II canine on the right side and Class III canine on the left side were observed

a b

Fig. 11.15 (a, b) Lateral views at centric relation. A significant right and left open bite was present

Fig. 11.16 The panoramic radiograph clearly showed the asymmetry 
between the right and left side at the condyle and ramus area
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real and comprehensive diagnosis, it is not possible to 
achieve the treatment goals.

Studies have shown that crossbites, especially when asso-
ciated with a lateral shift, play an important role in cranio-

mandibular disorders. Since posterior crossbite generally 
causes dual bite with a lateral mandibular shift, an 
 asymmetrical condylar movement pattern can develop 
(Schmid et al. 1991).

a b

Fig. 11.17 (a, b) Lateral and front radiographs where the asymmetry is clearly evident

a b

Fig. 11.18 (a, b) Front photographs with a 3-year difference without any kind of treatment
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Changes in condylar movement might induce asymmetri-
cal mandibular growth.

Schmid et al. indicated that morphological asymmetry in 
growing children is the result of mandibular displacement 
consequent to occlusal alterations.

Positional asymmetries might have immediate morpho-
logical influence in the mandibular growth.

These characteristics were shown in the following patient 
that was sent to the orthodontic department for a second 
opinion since her doctor at that time realized that she had a 
lateral deviation to the left when she opened her mouth. The 
asymmetry was barely noticeable when the mouth was 
closed. The left side was little more rounded than the right 
side (Fig. 11.19a, b).

Her medical record provided insight as to why this hap-
pened. When she was 2 years old she had fallen from a high 
place and fractured her condyle. No surgical intervention nor 
other treatment was offered at that time.

She was able to open her mouth normally (40 mmm). 
Also, no dysfunction (clicking, popping) or pain was present 
in the TMJ at that time. To decide on a correct diagnosis, it is 
important to determine the anatomic level of the fracture. No 
previous radiographs were available.

The front dental photographs showed a very slight dental 
deviation and a compression in the upper arch. A premature 
contact between the upper and lower incisors was visible in 
conjunction with an edge to edge occlusion and anterior 
open bite (Fig. 11.20a, b).

Class I molar was present along with crossbite position of 
the right and left temporary molars (Fig. 11.21a, b). The pre-
mature contact between the upper and lower central incisors 
was clearly visible.

The panoramic radiograph confirmed the fracture on the 
neck of the condyle. In addition, there was a significant dif-
ference between the right and left ramus and coronoid pro-
cess. The eruption of the permanent teeth seemed to be 
normal according to her age (Fig. 11.22a).

The lateral radiograph confirmed the mandibular asym-
metry and showed a double image in the lower and distal 
border of the mandible (Fig. 11.22b).

The patient returned 1 year later with the same pathology: 
a significant deviation to the left side when the mouth was 
opening without any pain or clicking. The TMJ specialist 
described an anteromedial discal displacement and mild 
musculature atrophy on that side (Fig. 11.23a, b).

The front dental photographs at this stage showed that the 
midlines were almost coincident with a significant open bite 
on the right side. The tongue was interposed between the 
maxilla and the mandible at rest and in function. Oral hygiene 
was fairly good (Fig.11.24a, b).

It is well known that form and function are intimately 
related. With this in mind, a functional appliance was 
designed in order to improve musculature function.

Clinical observations have shown large adaptive changes 
in condyle fractures that can cause functional disturbances 
and alterations during the growth period. For this reason, it is 

a b

Fig. 11.19 (a, b) The asymmetry was clearly confirmed when the patient opened her mouth although she could open it 40 mm, which is 
average
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a b

Fig. 11.20 (a, b) Pretreatment frontal dental photographs. A premature contact was clearly seen between the upper and lower central incisors with 
non-coincident midlines

a b

Fig. 11.21 (a, b) The compression of the upper arch was noticeable

a b

Fig. 11.22 (a, b) Pretreatment panoramic and lateral radiographs. The fracture of the condyle and a significant mandibular asymmetry were 
confirmed
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a b

Fig. 11.23 (a, b) The significant deviation to the left side when the mouth was opening remained. No pain or clicking was present

a b

Fig. 11.24 (a, b) Frontal photographs one year later without treatment. Midlines are almost coincident but a significant right open bite was 
present
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important to treat the patient as soon as it is diagnosed 
(Tavares and Aligayer 2012). A conservative orthodontic 
treatment was recommended with an Andresen-Haulp acti-
vator that was controlled every 6–8 weeks.

The patient cooperated very well by using it almost all 
day (Fig. 11.25a, b).

Upon detailed analysis of the following rx, an improve-
ment of the shape of the left condyle was observed with a 
satisfactory remodeling of the condylar fracture region. The 
second left lower molar continued its eruption path 
(Fig.11.26a, b).

In order to correct the lateral open bite, metallic prepro-
gramed brackets (0.022″ slot) with bands on the first molars 
were bonded on the upper arch with a 0.016″ Ni–Ti–Cu arch-
wire. Slow and controlled forces were recommendable to 
extrude the right side with bone and not through it. The help 
of the speech therapist was essential to normalize tongue 
function and position (Fig. 11.27a, b).

The lateral views corroborate the beginning of the align-
ment of the upper arch (Fig. 11.28a, b). A 6-week control is 
advisable. No brackets were bonded on the canines until that 
point.

a b

Fig. 11.25 (a, b) An Andresen-Haulp activator was recommended that was controlled every 6–8 weeks

a b

Fig. 11.26 (a, b) A significant remodeling in the condylar area was visible
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When the alignment and leveling of the arches were com-
pleted, a rectangular wire SS 0.016″ × 0.022″ was placed on 
the upper arch, and a 0.017″ × 0.025″ turbo wire was ligated 
in the lower arch (Fig. 11.29a, b).

The use of triangular elastics (1/8 heavy) was important to 
normalize the occlusal plane and helps to maintain the cor-
rect position of the tongue. Ideally elastics have to be used 
22–23 h a day. When the expected results were achieved, 
reinforcement was recommended during the night for 
4–6 months (Fig. 11.30a, b).

At the end of the orthodontic treatment, excellent func-
tional and esthetic results were achieved. Midlines were 
coincident and the gingival line and the occlusal plane were 
parallel. Overjet and overbite were within normal range (Fig. 
11.31a, b).

Intraoral examination revealed Class I canine and molar 
on the right and left side. Overjet and overbite were within 
the normal ranges, and there was no pain or clicking in the 

TMJ (Fig. 11.32a, b). It was important to continue the treat-
ment with the speech therapist to control the position of the 
tongue at rest and in function in order to avoid any type of 
relapse.

At the end of the treatment, facial proportions were 
improved and natural lip closure too (Fig. 11.33a, b).

The radiographs at the end of the treatment demonstrated 
the results that were obtained. No disturbances of dental 
development were seen. All the teeth were well aligned, and 
there was an evident improvement in the condyle zone. On 
the lateral radiograph, a considerable asymmetry was con-
firmed in the mandibular region in the inferior and posterior 
border of the mandible (Fig. 11.34a, b).

The comparison between the pre- and posttreatment fron-
tal photographs showed that facial asymmetry seemed to be 
enhanced. A conservative treatment approach for unilateral 
condyle fracture using a functional appliance during the 
growth period can lead to the restoration of the fracture area 

a b

Fig. 11.27 (a, b) A Ni–Ti–Cu 0.016″ archwire was placed to begin alignment and leveling in the upper arch with preprogramed 0.022″ brackets

a b

Fig. 11.28 (a, b) Lateral views at the beginning of the treatment with a Ni–Ti–Cu 0.016″ in place
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a b

Fig. 11.29 (a, b) To achieve better torque control, rectangular wires were placed in the upper and lower arches

a b

Fig. 11.30 (a, b) Triangular elastics were recommended to improve lateral occlusion (1/8 heavy)

a b

Fig. 11.31 (a, b) Frontal and occlusal view at the end of the active orthodontic treatment. Midlines, overjet, and overbite were normalized
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a b

Fig. 11.32 (a, b) Lateral views at the end of the active orthodontic treatment

a b

Fig. 11.33 (a, b) Frontal and smile photos at the end of orthodontic treatment
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with the reestablishment of the function (Chatzistaurou and 
Basdra 2007) (Fig. 11.35a, b).

The comparison among pre-, middle, and final radio-
graphs confirmed that the improvement in the condylar 
region was better than expected at the beginning of the treat-
ment (Fig. 11.36a–c). Long-term control with functional 
appliances was necessary to maintain or even improve the 
excellent results that were achieved.

It is very interesting to highlight that the remodeling of 
the condylar fracture was highly satisfactory. In addition, 
improvement of the occlusion was also obtained.

Similar results were desired in the following 7-year and 
6-month-old patient that was sent to the orthodontic department 
due to a great latero-deviation while opening the mouth. The 
chin was shifted toward the right side, and TMJ evaluation did 
not show pain or clicking during function (Fig. 11.37a, b). Facial 
asymmetry was visible in the middle and lower third of the face.

The mother did not remember when this problem began, 
but the teacher at school was worried about this situation.

Lips were incompetent and a day and night mouth breath-
ing habit was present. No other important issues were pres-
ent in the medical history.

The front dental photographs showed that a considerable 
midline deviation in conjunction with a significant overbite 
was present. Gingival margins were uneven (Fig. 11.38a, b).

Class I canine and molar was present on the right side; 
meanwhile on the left side, Class II molar with a normal 
eruption process was seen (Fig. 11.39a, b).

Upper and lower dental arches showed an ovoid shape 
with very slight crowding. No cavities or gingivo- periodontal 
problems were observed. Upper and lower second temporary 
molars were still present (Fig. 11.40a, b).

Unfortunately no radiographs were taken at this time. The 
mother consulted a traumatologist who recommended some 
physical exercises, twice a week.

The patient returned 14 months later without any orth-
odontic or orthopedic treatment, and as was expected, no big 
changes were observed (Fig. 11.41a, b). Clinically the mid-
line shift when opening remained.

The most important treatment objective was the reestab-
lishment of the normal skeletal and muscle growth.

A functional appliance was suggested to improve patient’s 
problems, bearing in mind that oral physiologic functions 
such as mastication, swallowing, or speech are highly coor-
dinated with neuromuscular function.

An individualized double activator was specially designed 
for her (Fig. 11.42a, b). It was highly recommended that the 
patient use the appliance 20–22 h a day.

Ideally, this appliance should be used nearly 20 h a day, 
but the cooperation of the patient was very insufficient. The 
arguments were difficulties in speech and swallowing, and 
she was supported by her parents. After 10 months, the 
decision to perform an orthodontic treatment was accepted 
by the parents and the patient. Intraoral photos at the begin-
ning of the orthodontic treatment. Midlines were not 
 coincident and a considerable overbite was still present 
(Fig. 11.43a, b).

The lateral photographs confirmed Class I canine and 
molar on the right side and Class II canine and molar on the 
left side. All the permanent teeth had erupted (Fig. 11.44a, b).

The panoramic radiograph confirmed the normal eruption 
of the permanent teeth; no agenesias or supernumerary teeth 
were present. Also, no root resorption was observed 
(Fig.11.45).

a b

Fig. 11.34 (a, b) Panoramic and lateral radiograph at the end of the treatment. All the measurements were within the normal ranges
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a b

Fig. 11.35 (a, b) Comparison between pre- and postfrontal photographs

a b c

Fig. 11.36 (a–c) Comparison of the pre-, middle, and posttreatment radiographs at the condyle area. The results were better than expected at the 
beginning
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a b

Fig. 11.37 (a, b) Important latero-deviation at rest and when opening the mouth was observed in the pretreatment photos. Day and night mouth 
breathing was present

a b

Fig. 11.38 (a, b) Pretreatment frontal and overbite photos. An important overbite was present along with the overlapping of the upper central 
incisors
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a b

Fig. 11.39 (a, b) Lateral views at the beginning of the treatment. A significant overbite was present in the anterior and canine region

a b

Fig. 11.40 (a, b) Upper and lower dental arches. Upper and lower second temporary molars were present

a b

Fig. 11.41 (a, b) Frontal photographs 14 months later without any orthopedic/orthodontic treatment
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a b

Fig. 11.42 (a, b) An individualized activator was designed to improve muscle activity

a b

Fig. 11.43 (a, b) Frontal photographs before the beginning of the orthodontic treatment

a b

Fig. 11.44 (a, b) Right and left occlusion before orthodontic treatment
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Fig. 11.45 Panoramic radiograph pre-orthodontic treatment

a b

Fig. 11.46 (a, b) Pretreatment frontal and lateral radiographs. The asymmetry and the protrusion of the upper incisors were evident

The asymmetry was clearly confirmed in the frontal 
radiograph where the differences between the right and left 
side were evident. The lateral radiograph confirmed that the 
patient had a mesofacial biotype with a significant protrusion 
of the upper incisors (+11°) and a diminished interincisal 
angle (112°). The lower facial height was normal (47°) (Fig. 
11.46a, b).

Since in this patient the asymmetry was a combination of 
skeletal, muscular, and soft tissue discrepancies, an individu-
alized treatment protocol had to be designed in order to 
achieve the best results. Metallic preprogramed brackets slot 
0.022″ were bonded with SS 0.016″ archwires to align and 
level the arches (Fig. 11.47a, b).

Class II elastics were suggested to improve lateral occlu-
sion. Overjet and overbite were in a normal range and mid-
lines were still non-coincident.

According to the clinical and radiographic diagnosis, it was 
very difficult to achieve Class I molar and canine on the left 
side due the presence of a skeletal asymmetry (Fig. 11.48 a, b).

The upper and lower occlusal arches were well rounded, 
and all the rotations were corrected. In general, it is advis-
able that the last archwire be maintained in place for at least 
5–6 months to obtain mature bone around the new position 
of the teeth (Fig. 11.49a, b).

Photographs at the end of the treatment showed that all 
the objectives were fulfilled in a 2-year and 6-month orth-
odontic treatment. Midlines were coincident as well as over-
jet and overbite within the normal ranges. Occlusal plane 
and gingival lines were parallel (Fig. 11.50a, b).

Perfect Class I canine and molar were achieved on the 
right side and as expected Class II on the left side. Good oral 
hygiene was maintained (Fig. 11.51a, b).
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a b

Fig. 11.47 (a, b) Frontal view after 20 months in active orthodontic treatment with preprogramed 0.022″ metal brackets. Gingival line was paral-
lel to the occlusal plane

a b

Fig. 11.48 (a, b) Class I elastics were recommended 20 h a day to improve occlusion

a b

Fig. 11.49 (a, b) Upper and lower arches before the end of the orthodontic treatment

11 Assymetries



266

a b

Fig. 11.50 (a, b) Posttreatment frontal photographs. All the objectives were fulfilled with no extractions

a b

Fig. 11.51 (a, b) Lateral views at the end of the orthodontic treatment

Upper- and lower-fixed retention wire were bonded in 
order to maintain the position of the upper and lower inci-
sors. To maintain the results that were achieved, another 
functional appliance similar to one made by Trainers was 
recommended for a long period (4–5 years) since the nor-
malization of the musculature activity takes several years 
(Fig. 11.52a, b).

Subtle soft tissue facial asymmetry can be observed at the 
end of the active orthodontic treatment (Fig. 11.53a, b). A 
functional appliance was recommended as a retainer for a 
long period of time.

After a careful analysis of the panoramic radiograph, a 
good parallelism of the roots without resorption was 
observed. The second molars had completely erupted, and 
the third molars were in their normal process of eruption 
(Fig. 11.54a). The lateral radiograph confirmed the substan-
tial improvement in the profile (Fig. 11.54b).

The comparison between the pre- and posttreatment pho-
tographs clearly showed that the treatment objectives were 
reached. Although some asymmetry was observed, it was 
less visible (Fig. 11.55a, b). No TMJ pain or dysfunction 
was present.

J. Harfin



267

a b

Fig. 11.52 (a, b) Upper and lower fixed retainers were bonded on the anterior teeth along with a functional appliance to maintain the results

a b

Fig. 11.53 (a, b) Frontal and smile photos at the end of the treatment . The asymmetry is less noticeable
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a b

Fig. 11.54 (a, b) Panoramic and lateral radiograph at the end of the active orthodontic treatment

a b

Fig. 11.55 (a, b) Frontal photographs pre- and postorthodontic treatment. A substantial esthetic and functional improvement was achieved

J. Harfin



269

Conclusions

One of the biggest challenges for the orthodontist is the 
treatment of dentoalveolar and skeletal asymmetries.

It is crucial to determine the real factors that cause the 
asymmetry and in this way to define the best treatment 
and long-term retention plan.

The treatment of asymmetries in early mixed dentition 
requires a detailed study of all the records that are avail-
able (radiographs, cast models, tomographs, photographs, 
etc.) to determine the location, the extent, and the causes 
that produce these results (Thilander et al. 1984).

For accurate diagnosis, all the frontal, transverse, and lat-
eral asymmetries have to be diagnosed in centric relation.

A panoramic radiograph is useful to survey dental and 
bone structures of the maxilla and the mandible and to deter-
mine the presence of gross pathologic condition or the shape 
of the mandibular ramus and condyles on the both sides.

Clinical observations have shown large adaptive 
changes in fractured condyles than can cause functional 
disturbances and alterations in dentofacial growth.

The retention plan has to be individualized for each 
patient and be determined at the same time as the treat-
ment plan. A long-term retention plan with functional 
appliances is always recommendable in all the patients.

Unfortunately there is no particular bracket or wire 
that can solve all of the different types of asymmetries 
that could be present in all patients.

Further studies should be conducted to analyze whether 
the use of this treatment protocol for a longer period time 

would have a significant skeletal effect in growing patients 
with asymmetries.
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Temporomandibular Disorders 
in Children

Elsa Pérez Ruiz

Temporomandibular disorders (TMD) is a collective term for 
a group of musculoskeletal conditions which include the 
muscles of mastication, the temporomandibular joint (TMJ) 
and associated structures.

In a recent update, the American Academy of Orofacial 
Pain (AAOP 2013) divided TMD in two broad categories: 
masticatory muscle disorders and TMJ disorders.

Masticatory muscle disorders include muscle pain limited 
to the orofacial region, muscle pain due to systemic/central 
diseases, dyskinesia, dystonia and other muscle disorders 
(contracture, hypertrophy, neoplasia).

TMJ disorders include joint pain, joint disorders (disc dis-
placement with and without reduction), hypomobility (anky-
losis, adhesions), hypermobility (luxation) and joint diseases 
(juvenile osteoarthritis, systemic arthritis, neoplasia, condy-
lar and sub-condylar fractures).

The reported prevalence of TMJ disorders in children 
varies widely in the scientific literature (Thilander et al. 
2002). In many areas the paediatric dental literature is 
insufficient, and it is tempting to extrapolate information 
from adult studies. Some conditions in children are similar 
to those in adults, but differences do exist, especially in the 
area of craniofacial growth, so when the treatment is 
planned for the growing child, these differences must be 
considered.

There are a significant number of epidemiologic studies 
in children and young adolescents (Carlsson et al. 2002). 
These studies give insight to the prevalence of signs and 
symptoms of TMJ disorders which reveal that they are quite 
common in the young population, but only a few children 
complain of such a problem. However severe and moderate 
signs and symptoms are not frequent, and only a few need 

treatment. Further results of these studies are as follows: 
there is a high prevalence of signs and symptoms that 
increase with age, and also there is a greater need for treat-
ment in girls than boys.

The TMJ is comprised of three major components: the 
mandibular condyle, the temporal fossa and the associated 
connective tissue, including the article disc. The first evi-
dence of development of the TMJ in humans is seen 8 weeks 
after conception. During the first decade of life, the mandib-
ular condyle becomes less vascularized, and most of the 
morphological changes are completed.

During the second decade there is continued but progres-
sive growth. The shape of the mandibular condyle may 
change during growth between 12 and 16 years of age 
(Dibbets and Van der Weele 1992). From adolescence to 
adulthood, the condyle changes to a form that is greater in 
width than in length. Although there is a full active growth in 
the first two decades, after that it merely undergoes adaptive 
remodelling changes throughout life.

Disturbance of such growth (Isberg 2001) can occur as a 
consequence of TMJ pathology but can also be induced by 
nonfunctional masticatory muscle activity and changes in the 
joint function.

Temporomandibular dysfunction in growing individuals 
can be associated with reduced mandibular growth and also 
with reactive hyperplasia growth of the condyle and coro-
noid process and the gonial region.

TMDs have multiple aetiological factors. The TMJ and 
masticatory system is complex and requires a thorough 
understanding of anatomy and physiology of the structural, 
vascular and neurological components in order to manage 
TMD (Greene 2001).
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There is no scientific documentation to predict which 
patient will or will not develop TMD neither to prevent such 
a problem. But there are risk factors or initiating factors and 
sustaining factors that contribute to the development of 
TMD. Furthermore, we must consider systemic and psycho-
social factors that may reduce the adaptive capacity of the 
masticatory system and contribute also to TMD. Aetiological 
factors are:

• Macro trauma: Orofacial injuries such as trauma to the 
chin during childhood are a common occurrence because 
of falling; chin trauma has been reported to be a factor in 
the development of TMD in paediatric patients (Fischer 
et al. 2006). Other factors such as motor vehicle acci-
dents, sports, physical abuse, forceful intubation and uni-
lateral or bilateral intracapsular or sub-condylar fractures 
are the most common mandibular fractures in children.

• Micro trauma: from parafunctional habits. Bruxism 
clenching (Huynh and Guileminault 2009), hyperexten-
sion and other habitual behaviours are known to contrib-
ute to the development of TMD by joint overloading that 
leads to cartilage breakdown as well as synovial fluid 
alterations and other changes within the joint.

• Anatomical factors: skeletal and occlusal. There is a rela-
tive low association of occlusal factors and the develop-
ment of TMD. Current literature does not support that the 
development of TMD is caused or improved by orthodon-
tic treatment (Henrikson and Nilner 2003), regardless of 
whether premolars were extracted prior to treatment. 
While most children may be able to compensate disorders 
without occlusal problems, in others the masticatory sys-
tem failed to adapt, which leads to a greater risk of dys-
function. There are malocclusions that were found to be 
associated with TMD:

 – Skeletal anterior open bite
 – Overjet greater than 6–8 mm
 – Class III malocclusion
 – Posterior crossbite

Craniocervical posture is suggested to be associated with 
occlusion and dysfunction of TMJ. Steep articular emi-
nence of the temporal bone:

• Psychosocial factors include emotional stress.
• Systemic factors include connective tissue diseases such 

as rheumatoid arthritis, lupus erythematosus, juvenile 
idiopathic arthritis and psoriasis arthritis; others can be 
joint hypermobility, genetic susceptibility and hormonal 
fluctuations.

Proper diagnosis is the key to successful treatment. All 
comprehensive dental examinations should include a 
screening evaluation of the TMJ and surrounding area. 
Diagnosis is a combination of historical information, clini-
cal examinations and TMJ imaging. The patients must 
have a history of facial pain combined with physical find-

ings and supplemented by radiographic or imaging data 
when indicated (Okeson 2013).

A screening history as part of the health history may 
include a preliminary questionnaire. Clinical and physical 
assessment may include manual palpation of the muscles 
and TMJ to evaluate tenderness of intraoral and extraoral 
jaw muscles, neck muscles and TMJ. Evaluation of man-
dibular movements including assessment of mandibular 
range of motion is measured using a millimetre ruler (maxi-
mum opening, maximum opening with pain, maximum lat-
eral excursion, maximum protrusive excursion) and drawing 
of mandibular opening pattern like deviation (when the 
opening pathway is altered but it returns to a normal midline 
relationship at maximum opening) or deflection (when the 
opening pathway is shifted to one side, and at maximum 
opening is deflected). Determination of TMJ sounds by aus-
cultation with stethoscope is done during opening and clos-
ing mandibular movement (click, pop or crepitation). 
Radiographs (panoramic, lateral transcranial view, etc.) or 
imaging (TMJ tomography, MRI, scintigraphy) are used to 
examine for TMJ pathology. Psychosocial factors related to 
temporomandibular symptoms should also be considered 
like mood disorders, anxiety disorders, migraine headaches, 
tension headaches and emotional factors, among others.

On the other hand, differential diagnosis of the pain per-
ceived but not originating in the TMJ is important. Certain 
medical conditions are reported occasionally as TMD: tri-
geminal neuralgia, central nervous system lesions, odonto-
genic pain, sinus pain, otologic pain, development 
abnormalities, neoplasia, parotid diseases, vascular diseases, 
myofascial pain, cervical muscle dysfunction and Eagle’s 
syndrome, among others, that can cause symptoms similar to 
TMD: otitis media, allergies, airway congestion, rheumatoid 
arthritis, etc. (Loos and Aaron 1989).

Generally the prognosis of the TMD is good. Most of the 
patients improve very much their signs and symptoms natu-
rally; so the goal of treatment should be to accompany natu-
ral process, decrease the pain, improve the healing and repair 
and restore the function.

TMJ disorders in children can be managed effectively by 
relatively simple conservatives and reversible therapies. The 
reversible therapies may include:

• Patient educations (relaxation training, awareness of 
clenching and bruxing habits if present).

• Physical therapy: jaw exercises or TENS, ultrasound, ion-
tophoresis, massage, thermotherapy, coolant therapy 
(Medlicott and Harris 2006).

• Behavioural therapy (avoiding excessive chewing of hard 
foods or gums, decreasing stress, anxiety and/or depression).

• Prescription medication (non-steroidal anti-inflammatory 
drugs, anxiolytic agents, muscle relaxers).

• Occlusal splints: the goal is to provide orthopaedic stabil-
ity to the TMJ (Wahlund et al. 2003). These alter the 
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patient occlusion temporarily and may be used to decrease 
parafunctional activity. The stabilization type of splint is 
balanced so that all the teeth are in occlusion, when the 
patient is in closed position and the jaw is in a musculo-
skeletal position.

Irreversible therapies can include:

• Occlusal adjustment: altering permanently the occlusion 
or mandibular position by selective grinding or full-mouth 
restorative dentistry.

• Orthodontics: mandibular reposition devices are designed 
to alter the growth or the permanent reposition of the man-
dible (headgear) (Rey et al. 2008). There is a little evidence 
that orthodontic treatment can prevent or relieve TMD.

• Botulinum toxin A injections: this modality has not been 
approved for use in children.

• Surgery: open, when absolutely indicated. Closed, espe-
cially in intracapsular condyle fractures.

For children and young adolescents with signs and symp-
toms of TMD, reversible therapies should be considered, but 
irreversible therapies should be avoided. Referral to a medi-
cal specialist may be indicated when primary headaches, oti-
tis media, allergies, abnormal posture, airway congestion, 
rheumatoid arthritis, connective tissue disease, physical dis-
orders or other medical conditions are suspected.

After extensive review and discussions of a large number of 
incredibly diverse treatments of TMD that have been proposed 
over the years (Stohler, Zarb), we conclude that patient safety 
should be the top criterion for selection of appropriate thera-
pies, and we, as clinicians, must choose low-tech and high-
prudence treatment approaches that work for many patients. 
The objective can be summarized quite simply as reducing 
pain, inflammation and psychologic effects, while increasing 
muscle strength, range of motion and bite comfort.

As indicated above, the appropriate treatment for condy-
lar fractures range from doing nothing in children whose 
only problem is that the mandible can force back into a 
strained retruded position, to functional appliance therapy in 
elementary school years, mandibular advance in teen ages 
and surgical relief of ankylosis in young children. The same 
criterion should hold in OA juvenile where treatment is pal-
liative in order to encourage the patient to relieve pain, 
among other objectives. Selected case reports illustrate these 
treatment possibilities

12.1  Condylar Fracture

TMJ fractures must be focused not only as a cause of direct 
damage to osseous structures but also of future disturbances 
of dentofacial development. Treatment is aimed at restoring 
normal joint function, occlusion and symmetry. The effect 

will be more accurated if the disturbance occurs early in life, 
during childhood when growth activity is greater and man-
dibular shape and size have not completed yet.

It was thought that fracture of the condyle produced a 
growth deficit in proportion to the age at time of the injury; 
the younger the child, the greater the potential growth prob-
lem. It seems clear now that this is incorrect for two reasons: 
(1) frequently regeneration of the condyle is complete in 
young patients, with no residual deficit following fracture, 
and (2) better regeneration occurs in actively growing 
patients under the age of 12 (Proffit et al. 1980).

Compensatory growth was defined as more growth on the 
fractured than on the non-fractured side, in which the deficit 
caused by the fracture is not necessarily overcome (Lund 1974).

When growth deficit does occur following condyle 
injury, there are two possible causes: (1) a loss of the stimu-
lus to normal growth (2) or secondary to mechanical restric-
tions created by scarring and loss of motion. For many 
years, the cartilage at the mandibular condyle was viewed as 
having primary growth potential, but in recent years, many 
investigators have shown that the condyle and the cartilage 
apparently grow in most instances in response to other 
growth, rather than serving as a primary growth centre 
(McNamara 1975).

Following a clean fracture, the external pterygoid muscle 
often retracts the condylar segment out of the fossa. If occlu-
sion is restored and normal function continues, the articulat-
ing surface will regenerate and remodel (even to the extent of 
a new fibrocartilage layer), and the position of the mandible 
will be maintained.

But as in the management of any wound, restoration of func-
tion with less harm to the patient should be the primary focus 
and thus is also true with fractured mandibular condyles.

The management of fractured mandibular condyles 
remains in discussion. New diagnostic technologies and an 
improved understanding of the process connected to facial 
growth have led to a more conservative approach in manag-
ing TMJ trauma. Surgical intervention (Hall 1994) for con-
dylar fractures on young children appears to worsen rather 
than improve the tendency towards growth disturbances. 
Closed reduction (Walker 1994) combined with physiother-
apy is the advocated treatment.

Adequately restored function of the jaw after fracture of 
the condyle consists of five determinable features: (1) pain- 
free and mouth opening with an interincisal distance beyond 
40 mm, (2) good jaw movement in all excursions, (3) prein-
jury occlusion of the teeth, (4) stable temporomandibular 
joint and (5) good facial and jaw symmetry.

Successfully managed fractures of the mandibular con-
dyle in children heal and restore themselves by remodelling 
of the bone to reasonable anatomic morphology and func-
tion. The manner of non-surgical management requires close 
supervision and attention by the therapist and compliance by 
the patient.

12 Temporomandibular Disorders in Children
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Case 1: Treatment of Unilateral Condyle Fracture

The patient was a 9-and-half-year-old girl. She came at 
the TMJ Dysfunction Department at a university, about 1 
month after a car accident (Figs. 12.1a, b and 12.2).

She had unilateral fracture on the right condyle and 
had pain in the temporomandibular joint region. She 
could not open her mouth as well as before the accident 
and showed typical deviation of the mandible to the right 
(Fig. 12.3a, b).

The tomography showed an intracapsular fracture on 
the right condyle with internal displacement (Figs. 12.4 
and 12.5). There are no alterations on the glenoid fossae 
neither on the soft tissues.

Joints are dependent on movement for well-being; this 
occurs by allowing immediate or early use of the jaw. 
Orthodontic bands are placed on both sides (right and 
left) for accommodation of maxillo-mandibular elastics 
to hold the teeth correctly in occlusion at night (Figs. 12.6 
and 12.7a–c). The elastics are removed each morning 
upon waking up, and the patient is allowed full daytime 
use of the jaw with no dietary restrictions. Chewing brings 
energy and loading through the mandible to the fractured 
condyle being remodelled to the needs of function. This 
situation is controlled and observed closely for a mini-
mum period of 3 months and at 3-month intervals during 
the next 12 months.

The patient is supervised and assisted in regaining 
mouth opening beyond an interincisal gape of 40 mm as 
quickly as possible, no longer than 10–14-day period 
after the start of physiotherapy. We control and provide 
immediate assistance if the occlusion begins to drift or the 
incisal opening begins to decrease. Jaw symmetry and 
occlusion are thus maintained during rehabilitation.

The soft tissues heal concomitantly with the condyle 
during jaw movement. If jaw movement is not maintained 
at its fuller range, the soft tissues heal (and scar) to what-
ever that range might be.

A simple technique to increase the interincisal opening 
and with which patient compliance is high is to use pro-
gressively stack tongue blades together and have the 
patient insert them between the incisal edges of the ante-
rior teeth (Fig. 12.8a, b). A stack of 24 tongue blades 
placed between the teeth will produce an opening of 
40 mm at the incisal edges, a minimum goal in rehabilita-
tion. The stacked tongue blade regimen is hard to impose 
in this time of high technology (TheraBite), but is very 
effective in children.

Most patients will initially tolerate 17–18 tongue 
blades stacked together, and it is not very difficult to pro-
ceed to 24 blades or more within 5- to 10-day period, and 
the patient keeps them available to use 4 or 5 times daily 
during the 3-month period of rehabilitation.

a b

Fig. 12.1 (a) Initial pictures - Face view. (b) Initial pictures - Face with mouth open

Fig. 12.2 Visible chin scar
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a b

Fig. 12.3 (a) Mouth relationship (closed). (b) Mouth relationship (open)

Fig. 12.4 Tomography: Intracapsular fracture on the right condyle

Fig. 12.5 Tomography: Axial view

Fig. 12.6 Orthodontic band in upper and lower first molar
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Fifteen days after treatment started, the patient 
maintains normal but still reduced mouth opening, and 
mandibular deviation to the right side as well. 
(Fig. 12.9a, b). Meanwhile the occlusion keeps normal 
relationship (Fig. 12.10).

After two months the patient almost reached the hori-
zontal plane when closing her mouth (Fig. 12.11), and 
also the mouth opening became more straight (Fig. 12.12). 
There was a rehabilitation improvement as a result of per-
sistent exercising.

The most cooperative and willing patients proceed up 
to 30 tongue blades taped together, which will produce a 

mouth opening beyond 45 mm at the incisal edges of the 
anterior teeth.

During multiple times of the day when the jaw opening 
exercise is done, the patient is also required to move the 
jaw from side to side actively or passively with assistance 
if needed and in protrusion to maintain or restore these 
very important excursive movements.

Two years after, the CT images of the TMJ area show 
the condylar head growing and in good position 
(Fig. 12.13).

After two years and ten months, we can see the good 
relationship in the maxillar – mandibular occlusion both 

a b c

Fig. 12.7 (a) Maxillo-mandibular elastics in place. (b) Upper molar band. (c) Lower molar band

a b

Fig. 12.8 (a) Tongue blades in place. (b) Tongue blades, lateral view
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a b

Fig. 12.9 (a) After fifteen days of use. Normal opening. (b) Idem. Maximum opening

Fig. 12.10 Mouth relationship

Fig. 12.12 Two months of treatment. Maximum opening

Fig. 12.11 Two months of treatment. Occlusal plane

Fig. 12.13 Tomography after twenty four months of treatment
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from the frontal view (Fig. 12.14a, b, c) and also, from the 
occlusal view (Fig. 12.15a, b).

Non-surgical management of fractured mandibular 
condyles means restoring movement of the jaw on frac-
tured condyle as quickly as possible and maintaining the 
jaw and occlusion intermittently in their correct position 
while jaw motion is strictly supervised and healing is 
slowly occurring.

After 7 years and 4 months of follow up, the patient holds 
a good maxillo-mandibular relationship (Fig. 12.16 a, b, c). 
Clinically, the maximum opening is wide and straight. 
When measured, it is 48-mm wide (Figs. 12.17 and 12.18). 
Additionally, a frontal X-Ray shows that the condylar 
head on the right side has grown satisfactorily as to main-
tain symmetry respect to the middle line (Figs. 12.19 and 
12.20); no further problems, neither pain or TMJ disorders 

a b c

Fig. 12.14 (a) After thirty four months of treatment. Mouth relationship, right side. (b) Idem. Anterior relationship. (c) Idem. Left side 
relationship

a b c

Fig. 12.16 (a) After seven years and four months. Right side relationship. (b) Idem. Front view. (c) Idem. Left side

a b

Fig. 12.15 (a) Idem. Upper occlusal view. (b) Idem. Lower occlusal view
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Fig. 12.17 Idem. Maximum opening Fig. 12.18 Idem. Maximum opening: 48 mm

Fig. 12.19 Idem. Frontal X-Ray

Fig. 12.20 Idem. Panoramic X-Ray
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were registered at this time. The panoramic X-Ray 
(Fig. 12.21a, b) also shows the good position of the right 
condyle.

There are reasons for open surgery of fractured man-
dibular condyles that are beyond the scope of this discus-
sion. However, as long as there are ways to control jaw 
position via the occlusion or splints, non-surgical man-
agement of the problem has proven to be a predictable 
and reliable way to handle these fractures.

When analyzed by age groups, the fractures in chil-
dren 10 years or younger were judged to be intracapsu-
lar; children represent a special category when younger 
than age 12. The condylar neck tends to be shorter, and 
many fractures are thus high neck with only the con-

dyle fractured free from the mandible. Considering 
their healing capabilities (e.g. regeneration of a new 
condylar head) (Hovinga et al. 1999), the technical dif-
ficulty of reducing and fixing a condylar head displaced 
medial to the coronoid notch and the amount of soft 
tissue dissection required, open reduction in children 
younger than 12 should logically be performed 
infrequently.

Children between 12 and 18 years old still benefit from 
their growth potential following close reduction, but have 
fractures similar to adults (i.e. more low necks/ramus due 
to the mandibular reaching adult shape). Thus open reduc-
tion with rigid fixation and immediate function is a strong 
option in this age range.

a b

Fig. 12.21 (a) Panoramic X-Ray, right side. (b) Panoramic X-Ray, left side
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12.2  Ankylosis

Although TMJ ankylosis is one of the most common pathol-
ogies affecting the facial skeleton, it is also the most over-
looked and under-managed problem in children. Ankylosis 
leads to reduced mandibular opening, from partial reduction 
to complete restriction.

Ankylosis in growing children affects the growth and 
development of the jaws and occlusion.

It can be defined as “inability to open the mouth due to 
either a fibers or bony union between the head of the condyle 
and the glenoid fossae” (Shashikiran et al. 2005).

Ankylosis is most commonly associated with trauma, 
local or systemic infection or systemic disease. The onset 
of incidence frequently believed to be before the age 
of 10.

Clinical features of TMJ ankylosis in childhood are:

• Restricted mouth opening and its associated results 
including poor oral hygiene and rampant caries

• Facial asymmetry
• Mandibular macrognathia and bird face deformity
• Class II malocclusion with posterior crossbite/anterior 

open bite

TMJ ankylosis occurring in childhood can impair man-
dibular growth and function, which may later produce severe 
facial asymmetry and mandibular retrusion. Early diagnosis 
of TMJ ankylosis is important, and early surgical interven-
tion is an accepted mode of treatment (Chidzonga 1999). 
Surgery is indicated to restore mandibular opening. Early 
and aggressive postoperative opening of the mandible is nec-
essary to maintain good opening.

The treatment of TMJ ankylosis faces a significant chal-
lenge because of technical difficulty and a high incidence of 
recurrence.

Recurrence is a major problem that occurs after the 
release of TMJ ankylosis.

At present the surgical procedures most frequently used 
for treatment of ankylosis are:

 1. Gap arthroplasty, in which a joint space is recreated either 
at the side of the pre-existing space or below it; in this 
case no substance is interposed between the recreated 
bony surfaces.

 2. Interpositional arthroplasty, which also recreates a joint 
space but, in addition, an autogenous temporalis muscle 
flap or alloplastic material, is introduced into the gap 
(Brusati et al. 1990).

Case 2

A 3-year-old child reported with the complaint of inabil-
ity to open his mouth wide, deflexion of the mandible to 
the left and facial asymmetry (Figs. 12.22 and 12.23). 
When he was examined, his mouth opening was as little 
as 10 mm, and there was a deviation of the mandible to 
the left side; he also was showing signs of retrognathism 
and bird face deformity.

His mother did not remember a trauma as the cause of 
the problem. History revealed that at the moment of his 
birth, his mother had a local infection; as a consequence 
the child developed suppurative otitis media towards the 
joint, which was resolved in due course of time.

Panoramic X-ray evaluation (Figs. 12.24 and 12.25) 
and tomography (Figs. 12.26 and 12.27) revealed 
deformity of condylar head and blot out of the joint 
space and also antegonial notching of the left mandibu-
lar ramus and a shortened ramus in comparison to the 
right ramus.

Extra-articular ankylosis usually involves the coronoid 
process (coronoid hyperplasia); the image shows the 
elongated coronoid process (Figs. 12.28, 12.29, 12.30, 
12.31 and 12.32) also in tomography (Figs. 12.33, 12.34 
and 12.35).

Based on all these findings, a diagnosis of TMJ anky-
losis secondary to post-delivery infection was confirmed 
and the surgery was recommended.

Furthermore, the use of functional appliances (Figs. 
12.36, 12.37 and 12.38) is also recommended before and 
after the surgery because they allow the mandible to be 
properly positioned to the maxilla while stimulating con-
tinuous functional movements (Kirk and Farrar 1993).

After complete evaluation he was derived for surgery 
consisting of unilateral arthroplasty with interposing tem-
poralis muscle graft under general anaesthesia. The use of 
the appliance after offers comfort while haematomas are 
resolving and tissues are recovering. Furthermore, it pro-
vides stimulation to the muscles and favours the removal 
of metabolites resulting from the muscle spasms and help 
the mandible to keep its normal position.

Early stimulation and control of muscular activity is an 
important key in treatment; the mobilization of tissues within 
and around the joint frees restraints of fibrotic capsule com-
ponents, and the lateral eminences increase disc mobility, 
reducing load concentrations. In this way we improve con-
dylar remodelling, favour restoration of a proper function of 
the masticatory system and prevent mechanical restrictions 
originated by scarring and loss of motion.
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Fig. 12.22 Initial picture. Face
Fig. 12.23 Initial picture showing deviation

Fig. 12.24 Initial panoramic X-Ray. Right side
Fig. 12.25 Idem. Left side

Fig. 12.26 Initial tomography Fig. 12.27 Initial tomography, other view
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Fig. 12.28 3-D reconstruction from tomography. Right side

Fig. 12.30 Idem. Coronal hyperplasia from the right view

Fig. 12.29 Idem. Left side with coronal hyperplasia

Fig. 12.31 Idem. Right side

Fig. 12.32 Idem. Right side, other view Fig. 12.33 Tomography. Right side
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Fig. 12.34 Tomography. Left side Fig. 12.35 Tomography. Axial view

Fig. 12.36 Face before surgery Fig. 12.37 Functional appliance in place

Fig. 12.38 Bionator. Lateral view
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In my experience, results with functional appliance 
therapy are more effective than those obtained with tradi-
tional physiotherapeutic exercises which are more diffi-
cult to perform for children. Such treatment is indicated 
not only during healing but also during the following 
years (at least 2) when bone regeneration and compensa-
tory growth are to occur. In this case both the child and his 
parents were provided comprehensive psychological 
assistance before, during and after the surgical interven-
tion. The parents were similarly motivated and encour-
aged to prepare their child for surgery.

After surgery, the panoramic X-Ray (Fig. 12.39) 
shows that compared to the right side (Fig. 12.40), the 
left TMJ area is still with deficient condylar growing 
(Fig. 12.41). The CT images (coronal view) of the TMJ 
areas after surgery show the left condylar head separated 
from the bone (Fig. 12.42) but also shows an early heal-
ing process (Fig. 12.43).

He was monitored clinically after the beginning of the 
functional treatment and routinely monitored for the fol-
lowing years to evaluate symptoms, masticatory functions 
and facial development.

The patient was controlled for about 7 months clini-
cally and through Tomography (Figs. 12.44, 12.45 and 
12.46). Physiotherapy was very important at this moment; 
exercises consist of opening and closing the mouth with 
clothespins from both sides (Fig. 12.47). Parental support 
at this time is fundamental. 

Six months after surgery, the face symmetry  
(Fig. 12.48) and mouth opening (Fig. 12.49) are already 
significantly improved. Through physiotherapy further 
improvement may be achieved and also relapse may be 
avoided.

Failing to do jaw opening exercises is the main cause of 
relapse. Sometimes the surgery has to be done again for 
the second time. In such case the observed factor for 
recurrence was deficient resection of the anterior and 
midline extension of the ankylotic mass and also deficient 
postoperative physical therapy; this therapy must be con-
tinuous until the raw bone surface has cicatrized. Careful 
surgical technique and further meticulous attention to 
long-term physiotherapy are both essential to the achieve-
ment of satisfactory results.

Fig. 12.39 Panoramic X-Ray after surgery

Fig. 12.40 Idem. Right side
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Fig. 12.41 Idem. Left side Fig. 12.42 Tomography after surgery. Frontal view

Fig. 12.43 Idem. Frontal view Fig. 12.44 Sequential Tomography. 1

Fig. 12.45 Sequential Tomography. 2 Fig. 12.46 Sequential Tomography. 3
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Fig. 12.48 Following up: six months after surgery

Fig. 12.49 Following up: six months after surgery. Mouth maxi-
mum opening

Fig. 12.47 Physiotherapy after surgery: exercise with clothespins
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12.3  Osteoarthrosis/Osteoarthritis

Osteoarthrosis (OA) is a chronic degenerative disease of the 
movable joints. The osteoarthritis term is the secondary 
inflammatory component of these disorders (Isberg 2001).

The disease is a joint failure that results from an imbal-
ance between the mechanical stresses and catabolic pro-
cesses acting on the joint and the ability of the tissue to 
withstand and repair those injuries. It has been regarded pro-
gressive once it has become symptomatic, but the concept of 
reversibility has been supported (Bland 1983).

There are two forms of OA: primary arthrosis that is of 
unknown aetiology and is mostly seen in elderly individu-
als and secondary OA that is secondary to another process, 
such as trauma, internal derangement or inflammatory dis-
ease which is much more common in the TMJ than the 
primary and also occurs in children, teenagers and 
adolescents.

Head and neck injuries may have short- and long-term 
sequelae, including some affecting the face and jaw region 
and involving the TMJ. This would include impact injuries 
such as trauma to the chin. A common occurrence in child-
hood because of falling, chin trauma, is reported to be a fac-
tor in the development of TMD in paediatric patients 
12–14 years old.

Mandibular injuries in infancy and early childhood are 
not rare, but the clinical manifestations are likely to be 
neglected in comparison to the most conspicuous lacerations 
of the skin overlying the chin. The damaging effect that such 
injuries have on the mandibular condyle regarding growth 
arrest and distortions of mandibular form becomes increas-

ingly apparent as time goes by and contributes significantly 
to the progressive facial asymmetry that is observed later.

Symptoms of TMD such as TMJ dysfunction, headache 
and neck pain following injuries have been documented in 
young adolescents. During the acute phase, the patient dem-
onstrates severe tenderness upon palpation over the TMJ and 
the preauricular region. Because pain is the most  troublesome 
symptom of TMD and is the overwhelming reason, people 
seek care; we examine the association of previous head and 
neck injury with the presence of TMD pain.

OA is a group of disorders with chronic synovitis as com-
mon denominator and with the onset before the age of 
16 years.

Previous studies in children with condylar involvement 
affected with OA have reported and altered craniofacial 
structure like smaller dimensions of the condyle, obtuse 
gonial angle and gonial notching, among others.

Clinically it is characterized by a complex set of signs and 
symptoms including pain, limitation of joint movement and 
joint sounds. It is considered to be a disease of the articular 
cartilage that causes with time condyle erosion and finally 
development of osteophyte.

Crepitus still remains in some cases many years after the 
patient is free of pain and when good movements of the jaw 
have been established with adequate function.

Treatment is palliative to encourage the patient to relieve 
pain, to preserve function and to prevent or minimize defor-
mity. It includes medical therapy, physicotherapy, orthopae-
dic splint to unload the joint and occasionally surgery. It is 
hoped that treatment will shorten the course of the illness or 
make it more tolerable.
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Case 3

A 12-year-old girl with anterior open bite developing dur-
ing adolescence (Figs. 12.50 and 12.51) was in the middle 
of orthodontic treatment and had complained of pain very 
frequently when she opened and closed her mouth, and 
also the opening was diminished to less than 30 mm  
(Figs. 12.52 and 12.53).

She had a history of clicking that disappears at the 
onset of a sudden limitation of mouth opening. Her facial 
profile was concave and no asymmetry was observed.

Clinical examination and X-ray (Figs. 12.54, 12.55 and 
12.56), with RMI evaluation (Figs. 12.57, 12.58, 12.59, 
12.60, 12.61 and 12.62), confirm the diagnosis of bilateral 
internal derangement (non-reducing disc displacement), 
with morphological changes on both condyles: bilateral 
juvenile osteoarthritis , secondary to trauma.

The late stage of disc displacement is characterized by 
the development of degenerative changes involving the 
bony joint components. They initially remodel which are 
seen as a flattening of the surfaces, having intact soft tis-

sue covering. When the physiological adaptation is sur-
passed, tissue breakdown begins, implying the start of the 
development of osteoarthrosis.

It was decided to stop the orthodontic treatment and 
used an occlusal splint (Figs. 12.63a, b, and 12.64) all the 
time (except for eating and chewing) for several months, 
following controls.

TMJ pain and difficulty in mouth opening gradually 
decreased (Fig. 12.65) and finally disappeared 6 or 7 
months after her first visit (Fig. 12.66a–c).

A relationship between TMJ degeneration and facial 
deformity has been noted through MRI. This case showed 
a sudden occurrence of a negative overbite during adoles-
cence, due to a rotated mandible with TMJ OA and a 
labial inclination of the upper incisors. In this case, a bal-
ance of growth in maxilla and mandible may have kept 
edge to edge bite. After time of controls, orthodontic 
treatment can be continued very carefully. However, hab-
its and lifestyle, which load condyle, have to be in control 
always.

Fig. 12.50 Initial picture of the face Fig. 12.51 Lateral side: pain location
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Fig. 12.52 Maxillo-mandibular relationship. Lateral side Fig. 12.53 Idem. Anterior bite

Fig. 12.54 Panoramic 
X-Ray
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Fig. 12.56 Idem. Lateral left side

Fig. 12.55 Idem. Lateral right side
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Fig. 12.57 MRI image of the left TMJ. Patient mouth closed
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Fig. 12.58 Idem. Patient mouth open

Fig. 12.59 MRI coronal view. Left side
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Fig. 12.60 MRI image of the right TMJ. Patient mouth closed
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Fig. 12.61 Idem. Patient mouth open

Fig. 12.62 MRI coronal view. Right side
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a b

Fig. 12.63 (a) Occlusal Splint in the patient mouth. (b) Occlusal Splint. Lateral view

Fig. 12.64 Idem. Control

Fig. 12.65 Opening recuperation after 7 months of treatment
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b

c

a

Fig. 12.66 (a) Final maxillo-mandibular relationship. Front view. 
(b) Final maxillo-mandibular relationship. Right side. (c) Final 
maxillo-mandibular relationship. Left side

Conclusion

Acute orofacial injuries in children are often confined to 
the anterior teeth and lips, but also there are other associ-
ated injuries such as closed head injuries, soft tissue lac-
erations and fractured jaws. Although the mandibular 
condyle is one of the most common sites of injury of the 
facial skeleton, it is also the most overlooked and less 
diagnosed site of trauma in the head and neck region.

Injuries to the mandibular condyle in growing children 
may affect growth and development of the jaws and the 
occlusion with adverse sequelae that are more difficult to 
treat at a later stage in the patient. Therefore, children 
who present acute dental injuries should always be exam-
ined for the possibility of concomitant condylar injuries.

Early diagnosis and subsequent close monitoring 
through regular follow-up can reduce the probability of 
severe long- term mandibular growth and functional 
disturbances.

All dental practitioner should be fully aware of the 
implications of condylar injuries in growing children.
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Nonsyndromic Oral Cleft 
Interdisciplinary Treatment

Ricardo D. Bennun

13.1  Introduction

The goal of this chapter is to provide parameters to care chil-
dren with oral clefts, in an interdisciplinary range of exper-
tise during primary dentition.

Early evaluation of a child born with cleft lip and palate is 
imperative and should begin perinatally. In fact, interdisci-
plinary treatment starts during pregnancy with prenatal 
detection of the malformation.

Proper timing interventions are critical, and coordinated 
care is necessary because of the complexity of the medical, 
surgical, psychosocial, and social factors.

Early management may lead to better results (e.g., fewer 
operations, shorter rehabilitation, and lower social and eco-
nomic costs).

The continuity of care in a team setting is essential because 
outcomes are measured throughout the child’s growth and 
development (Campbell et al. 2010; Paiva et al. 2014).

To be considered successful, a protocol treatment must be 
completed until the age of 6 years, to allow the child to start 
with normal school education.

13.2  Key Treatment by Age (Bennun 
and Harfin’s Protocol)

Prenatal Diagnosis
• Parent’s consultation with the team coordinator
• Family handling and understanding of diagnosis and 

treatment needs
• Indication of main interventions

Supporting Delivery
• Avoid baby separation from parents, oral tube utilization, 

and prolonged unnecessarily hospital stay.

Orofacial Dysmorphology
• Participate in the diagnosis and collection of pertinent 

records.
• Distinguish between syndromic and nonsyndromic.

Oral Health
• Oral examination.
• Dentist should collect an impression to build the oral plate.
• Early presurgical treatment.

Psychosocial Support
• Address barriers to medical and healthcare with family.
• Monitor parent–child issues.
• Referral to parent support groups.

Suction
• Assess feeding and swallowing with interdisciplinary 

team.

Speech and Language Support
• Counsel parents on early stimulation development.
• Assessment of early vocal output and communicative 

behavior.

General Pediatric Health
• Pediatric care provider screening and presurgical 

evaluation
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ENT Health
• Physical assessment of oral and pharyngeal structures
• Middle ear status diagnosis

Surgical Reconstruction
• Lip and nose primary reconstruction from 2 to 6 months

Anesthesiology
• In order to maximize success and minimize risk, the air-

way skills of an experienced pediatric anesthesiologist are 
required during the surgical procedures.

• The use of local and regional anesthesia with epinephrine 
as a complement is useful in reducing bleeding, pain, and 
general anesthesia dose, and to allow ambulatory care 
surgeries.

Oral Health
• Nasal component removing and oral plate adaptation
• Caries prevention anticipatory guidance

ENT Health
• Follow-up for patients with recurrent infections, hearing 

loss, Eustachian tube dysfunction, myringotomy tube 
indication

General Pediatric Health
• Pediatric care provider screening and presurgical evaluation

Surgical Reconstruction
• Complete cleft palate closure from 8 to 14 months
• Same-step myringotomy and tube insertion

Complete Diagnostic Assessment (2 Years)
• Address barriers to medicine and healthcare within 

family.
• Speech and language development.
• Facial growth and development.
• Scars and esthetic evaluation

Complete Sequels Detection (4–6 Years)
• Annual pediatric care provider screening.
• Monitor dental development and malocclusion.
• Assess Eustachian tube dysfunction, recurrent infections, 

sleep apnea, and airway issues.
• Monitor school achievement, screen for precursors of 

learning disability, and assess emotional and behavioral 
functioning.

• Evaluation of language comprehension and competence 
and phonologic and phonetic development.

Complete Sequels Treatment (6–12 Years)
• After permanent teeth eruption orthodontics treatment 

must be implemented.
• The interdisciplinary team must be ready to solve any 

dysfunctional condition.
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13.3  Prenatal Diagnosis Importance

Routine ultrasound tests using a 3.5 MHz scanner performed 
at the end of the first trimester or beginning of the second 
have demonstrated that oral clefts can be easily identified 
during the 21st week. Nevertheless, face and palate struc-
tures could be identified from week 15 by using a 6.5 MHz 
intravaginal scanner (Bäumler et al. 2011; Maarse et al. 
2011; Dong Wook et al. 2015).

Prenatal diagnosis of orofacial cleft gives the parents 
the possibility to prepare themselves in an emotional and 
practical way. A frank discussion with the specialist of the 
strategies can help them having an enjoyed pregnancy 

finalization. Knowing the diagnosis before delivery also 
allows the cleft team to discuss plans about feeding issues, 
baby/mother relationship, early hospital discharge, etc. 
This would make delivery much less traumatic, especially 
for the parents and the extended family (Jones 2002; 
Manganaro et al. 2011; Wang et al. 2011; Martinez-Ten 
et al. 2012).

Our team offers information manual for the future parents 
when they visit for first counseling. Information manual 
should contain the concerns of parents-to-be, including lon-
gitudinal management of clefts and contact numbers (Moss 
2001; Nusbaum et al. 2008; Grollemund et al. 2012; Ribeiro 
Soares and Alonso 2012) (Fig. 13.1).

a b

Fig. 13.1 (a, b) Ultrasound views of a unilateral and bilateral cleft lip disruption
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13.4  The Deformity Process

In a normal baby with intact lips and palate, the muscles of 
the lip, cheek, and pharynx use their usual sphincter-like 
action against the developing maxillary and mandibular 
arches. The compressive external muscular forces neutralize 
the expansive forces of the tongue. The neonatal arch form 
changes as these forces modify with growth and maturation; 
yet the opposing muscles always maintain a precise and 
dynamic balance with each other. When this muscular bal-
ance is upset, the arch form and teeth relationship is altered 
(Shi and Losee 2015).

A cleft of the lip and palate is the result of the fusion fail-
ure of lip elements and palatal segments, within the first 
8 weeks of fetal life.

The loss of muscular continuity of the orbicularis oris- 
buccinator- superior constrictor ring in complete unilateral and 
bilateral clefts changes the normal muscular force diagram.

Because clefts differ in their location and magnitude, lip 
and palate clefts can vary in the degree of geometric distor-
tion, as well as in the size and shape of the cleft palatal seg-
ments. The muscular forces that act on the bony platform of 
the palate and pharynx begin very early in intrauterine life; 
therefore, the palatal and facial configuration at birth has 
been formed over the major portion of the infant’s existence 
prior to birth (Tse 2012).

The cleft lip and palate deformities are complex, with the 
involvement of not only the palate and lip but also the nose. 
The shape of the nose is affected in all three planes of space 
(Fig. 13.2).

a b

Fig. 13.2 (a, b) Unilateral complete cleft tongue interposition helping to increase distortion and bilateral complete cleft showing premaxilla 
protrusion with columella shortening
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13.5  Presurgical Infant Orthopedic 
Indication

13.5.1  Background

The concept of presurgical maxillary orthopedics describes 
the use of serial appliances to approximate the alveolar cleft 
segment (McNeil 1950). Many changes have taken place in 
appliance design, from McNeil’s concept to the actual con-
cept of dynamic nasoalveolar remodeling (Hotz and Gnoinski 
1976; Murthy et al. 2013).

The appliances can be classified as:

• Active or passive
• Presurgical or postsurgical
• Intraoral or extraoral

Active appliances move alveolar cleft segments in a pre-
determined manner with controlled forces, whereas passive 
appliances deliver no force but act as a fulcrum upon which 
forces created by surgical lip closure contour and mold the 
alveolar segments in a predictable fashion (Berkowitz 
1977).

Clefting is due to disturbance of embryogenesis, and the 
proper closure of all involved structures should be achieved 
as soon as possible to favor normal growth of the face 
(Millard 1986).

Several approaches have been used in order to reduce 
nasal asymmetry and the alveolar gap early in life using sur-
gery alone or in conjunction with other approaches.

In treatment of the cleft lip nasal deformity, correction of 
the nose continues to be the greatest challenge. In patients 
with unilateral cleft lip/palate, the nasolabial defect influ-
ences the physical appearance of the child and also facial 
growth and development because of ventilatory insufficiency 
(Talmant 2006). Hence, it is recommended to perform nasal 
remodeling prior to primary lip repair.

Auricular cartilage can be remodeled with permanent results 
if treatment is started within 6 weeks of life (Matsuo et al. 1984). 
During this period, there are high levels of maternal estrogen in 
fetal circulation which generates an increased hyaluronic acid 
(HA) in blood. The HA modifies cartilage, ligament, and con-
nective tissue elasticity by breaking down the intercellular 
matrix (Hardingham and Muir 1972; Kenny et al. 1973).

Levels of estrogen start dropping at 6 weeks of age. It is 
based on this principle that the concept of nasoalveolar 
remodeling works (Shetty et al. 2012).

Repair of early gestation fetal skin occurs in the absence 
of acute inflammation, and without excessive fibroblast infil-
tration, and massive collagen deposition.

The healed wound resembles normal skin and, hence, 
reflects a regenerative-like process (West and Kumar 1989; 
Thomas et al. 1998).

Fetal skin repair occurs in the presence of abundant HA 
throughout the repair process (weeks), whereas in adults, 
skin repair HA levels peak at 2–4 days and then fall rapidly. 
The results demonstrate that HA affects the cellular and 
matrix events in fetal healing and suggest that HA plays an 
important role in the process of fetal regeneration (Adzick 
et al. 1985; Chen et al. 1989; Adzick and Lorenz 1994).

It is also suggested that nasoalveolar remodeling stimu-
lates immature nasal chondroblasts, producing an interstitial 
expansion that is associated with an improvement in the 
nasal morphology (Hamrick 1999).

The use of presurgical rigid nasal stents in newborns with 
unilateral or bilateral cleft lip and palate was initiated, as 
early as 1987, with the unique aims to prevent alar cartilage 
disruption memory fixation. This protocol, utilized in a group 
of 80 patients, was introduced by Dogliotti et al. (1991).

A six-year follow-up of the same patients was published 
(Bennun et al. 1999, 2001). The original idea was popular-
ized as the nasoalveolar molding (NAM) technique (Grayson 
et al. 1999) and adopted by other groups (Shetty et al. 2012) 
(Fig. 13.3).
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a b

Fig. 13.3 (a, b) Initial view of the nasal deformity showing the collapsed alar cartilage. The nasal component added to the labial vestibular flange 
of the perfectly adapted conventional intraoral plate helping to rapidly modify nasal distortion
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13.6  Dynamic Presurgical Nasoalveolar 
Remodeling (DPNR) Technique

A fundamental principle of reparative medicine, which governs 
our efforts to regenerate differentiated tissue, is to organize the 
reparative circumstances to recapitulate selected aspects of 
embryonic developmental sequence, including attempts to 
mimic the embryonic microenvironment in which tissue initia-
tion, formation, and expansion take place (Caplan 2002).

Tissue engineering ought not to focus on whether or not 
to utilize in vivo remodeling approaches, but rather on how 
to best induce the most desirable remodeling (Greisler 2002).

DPNR represents a unique form of clinical tissue 
engineering.

Using easily controlled mechanical conditions, a pediatric 
orthopedist is able to guide the position/formation of new 
tissues and their spatial orientation. This happens without 
application of any growth factor or other controlling agents.

The principle behind this procedure is the use of the force 
generated during suction and swallowing. This force can be 

transmitted by means of a nasal dynamic component to pro-
duce remodeling effects on the nasal structures and also in 
the lip function by stimulating labial muscle contraction.

This newly designed intraoral appliance consists of two 
elements:

 (1) A perfectly adapted conventional acrylic intraoral plate
 (2) A dynamic nasal bumper attached to the vestibular 

flange of the intraoral plate (Bennun et al. 2002; Bennun 
and Figueroa 2006)

Alignment of the alveolar segments and repositioning of 
the nasal structures create a foundation upon which excellent 
results of primary cleft lip and nasal repair are dependent 
(Bennun and Langsam 2009).

The purpose of this segment is to illustrate the step-by- 
step process of the dynamic nasoalveolar remodeling tech-
nique in order to obtain alveolar ridge and lip and nose tissue 
repositioning in presurgical treatment of clefts patients 
(Fig. 13.4).

Remodeling
component

Dynamic
component

Directional
component

a b

Fig. 13.4 (a, b) The dynamic nasal stent illustration. The directional 
component allows the specialist to rapidly modify the force of impact in 
any direction. The dynamic component regulates the force of the impact 

and reduces rebound. The silicone remodeling component avoid soft 
tissues lesion. The nasal component added to the palatal plate is in the 
right position and ready to start treatment
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13.7  Step-by-Step Procedure Description

The treatment must be initiated placing a palatal plate as a 
way to close oronasal communication, to avoid lingual inter-
position, and to help guide the alveolar segments. Utilizing 
an elastic mask, we can also produce facial muscular traction 
in an intend to approximate the alveolar cleft segments.

The nasal stent is initially placed at the external border of 
the alar nose. The aim is to obtain muscle and mucosa relax-
ation, to produce the internal nasal bridge elimination, pre-
venting the alar collapse.

In a second step, the odonto-pediatrician centralizes the 
nasal component to ameliorate the alar cartilage breaking 

down. If this modification is achieved during the first month, 
tissue distortion can be eliminated from the cartilage 
memory.

In posterior visits, the expert will follow with the central-
ization of the nasal device, to achieve a longer collumelar 
side by pushing up and repositioning the crus medialis.

Once all these improvements are accomplished, the direc-
tional component must be substituted by a longer one, with 
the aim of obtaining the nasal tip projection. In that way, the 
nasal device also could help to produce labial muscle trac-
tion and a subsidiary vertical high increasing of the lip in 
both sides of the cleft (Bennun and Langsam 2015) (Figs. 
13.5, 13.6, 13.7, 13.8, 13.9, 13.10, 13.11, 13.12, and 13.13).

a b

Fig. 13.5 (a, b) The oral plate is in place and the elastic facial mask has been installed. The baby has normally started suctioning
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a b

Fig. 13.6 (a, b) Bone impression view illustrating the important initial alveolar gap. One week later, after using elastic traction, showing bone 
narrowing

a b

Fig. 13.7 (a, b) Nasal tissues are gradually remodeled correcting their alterations and preventing memory cartilage fixation
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a b

Fig. 13.8 (a, b) DPNR technique acts by producing relaxation of the nasal transverse muscle. Soft tissues remodeling and repositioning helps to 
eliminate the intranasal bridge

a b

Fig. 13.9 (a, b) Substantial modifications in all tissues distortion can 
be observed after 1 month of treatment. Lip and nose remodeling pro-
cess has finalized, and the baby is ready to be reconstructed. The advan-

tages of this procedure may be considered not only from soft tissue 
perspective but also from bone perspective
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a b

Fig. 13.10 (a, b) Bilateral complete case, with a severe rotated and protruded premaxilla. Initial bone impression with an instantly premaxilla 
correction and centralization

a b

Fig. 13.11 (a, b) Premaxilla centralization view. Muscular facial traction is initiated with the aim to approximate both lateral segments to the 
premaxilla
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Fig. 13.12 (a, b) The principle of DPNR technique is to employ suctioning and swallowing to create a controlled, discontinuous, and directional 
force to be applied or transmitted to the nasolabial structures

a b

a b

Fig. 13.13 (a, b) Bilateral complete case initial view. The same patient 
treated by presurgical dynamic remodeling, and ready for the recon-
structive procedure. Our strategy is to presurgically reconstruct the new 

columella and nasal tip by remodeling adjacent skin and mucosa, and 
anatomically repositioning the alar cartilages, to make surgical correc-
tion less aggressive
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13.8  Pediatric Anesthesia Considerations

Induction anesthesia was safely performed by inhalation with 
gradually increasing doses of halothane or sevoflurane. 
Intravenous access was secured after an adequate depth anes-
thesia was achieved. Endotracheal intubation was performed 
under deep volatile anesthesia. The hydration protocol included 
13 ml/kg/hour with 0.85% NaCl physiological solution. A neu-
romuscular blocking agent was used to relax muscles: atracu-
rium besylate at doses between 0 and 0.4 mg/kg, fentanyl 
citrate 1–3 ug/kg, and nalbuphine hydrochloride 30 ug/kg.

Regional anesthesia of both the face and palate were per-
formed using superficial safe techniques by slowly infiltrat-
ing small volumes of local anesthetic with epinephrine to 
obtain a good and persistent neurosensory block.

At the end of the surgical procedure, we stop administer-
ing anesthetics and proceed with ventilatory recovery, 
administering antagonists (atropine-neostigmine in doses of 
10 and 30 ug/kg respectively). Extubation is performed in 
forced inspiration, and the patient is transferred to the post-

anesthesia care unit, where the baby recovers with its 
parents.

Surgical intervention time was between 49 ± 13 minutes 
for unilateral cleft lips and cleft palate repair, compared to 75 
± 28 minutes for bilateral cleft lip, and 68 ± 31 for revisions 
(Moggi et al. 2015).

Facial and palatal regional anesthesia is the key in general 
anesthesia to let the use of fewer central nervous system 
depressant drugs, allowing for a faster recovery and 
 facilitating the possibility of moving these procedures to out-
patient surgeries (Bingham 2012).

Ambulatory surgery is increasing worldwide, reducing 
hospital stays, lessening family separation, lowering costs in 
health insurance, and thus in the long run providing the 
desired results (Maestre 2000).

Understanding the physiopathology of these malforma-
tions facilitates the reduction of risks in nutrition. These 
maneuvers lead to the implementation of better policies 
in healthcare (Kundra et al. 2009; Paine et al. 2014) 
(Fig. 13.14).

a b

Fig. 13.14 (a, b) Regional anesthesia procedure in cleft lip/palate reconstruction
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13.9  Unilateral Cleft Lip and Nose Repair

Since Millard (1958) introduced his rotation advancement 
technique, stability and predictability have been much easier 
to achieve.

To provide consistent results that not only repair the con-
genital defects but also achieve symmetry and esthetic bal-
ance, proper education, training, and a constant flow of 
patients are necessary (Gillies and Millard 1957).

These combined procedures are generally performed at 
3 months of age (Laberge 2007).

The size of the airway is drastically changed after lip clo-
sure and nostril reshaping, and there is more resistance to 
breathing. In these young babies, airway monitoring and spe-
cialized nurses are essential in the immediate post-op. 

Fortunately, if the baby is awake and without pain, the adapt-
ing process is very short, and the patient can initiate breast or 
bottle feeding after 30 min.

We believe that dynamic presurgical nasoalveolar 
remodeling with primary reconstruction of the lip and nose, 
in one setting, is the best option for children presenting 
with a unilateral cleft lip and palate (Bennun and Genecov 
2015). Primary bone graft and alveolar gap closure, in the 
area of dental germs, do not seem to be necessary. A con-
servative high gingivoperioplasty, with muscular nasal 
floor reconstruction, to prevent oronasal fistula is recom-
mended. Fewer revisions mean less scarring and more pre-
dictable results. The first team definitely has the best chance 
of a good result (Figs. 13.15, 13.16, 13.17, 13.18, and 
13.19).

a b

Fig. 13.15 (a, b) Unilateral complete cleft lip repair. The rotation/advancement procedure illustration. By plane dissection view
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a b

Fig. 13.16 (a, b) Three-plane reconstruction, showing the oral mucosal plane totally closed and the nasal and labial muscles ready to be approxi-
mated. Final result scar view

a b

Fig. 13.17 (a, b) Unilateral complete case, without nasal remodeling, presurgical view. Six-month post-op result
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a b

Fig. 13.18 (a, b) Unilateral complete case, with presurgical nasoalveolar remodeling, presurgical view. Six-month post-op result

a b

Fig. 13.19 (a, b) Unilateral complete case presurgical view. One-year post-op result
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13.10  Bilateral Cleft Lip and Nose Repair

The deformity is characterized by a protruding maxilla, pro-
labium lacking muscle fibers with a blunted white roll, verti-
cally long lateral lip elements widely spaced due to 
discontinuity of the orbicularis oris, short columella, flat-
tened nose, and abnormally positioned alar cartilages. A 
single-stage bilateral cleft lip and nose repair to correct the 
deformity and allow for proper growth is believed to be bet-
ter for future appearance and function.

This concept is based on two major advances in the surgical 
management of bilateral cleft lip over the past quarter century.

First is the understanding of the need for preoperative remod-
eling of the cleft maxillary segments and nasal/labial tissues.

Second is the recognition of the principles of bilateral 
labial repair, especially the significance of simultaneous cor-
rection of the nasal deformity (Mulliken 2009).

A one-stage procedure to reconstruct complete and 
incomplete bilateral cleft lip and nose deformities is pre-
sented. Emphasis was made on closure of the lip muscles, 
correction of the nostril floor, correction of the alveolar cleft, 
as well as reconstruction of the nose through an intranasal 
approach (Bennun and Sandor 2015) (Figs. 13.20, 13.21, 
13.22, 13.23, and 13.24).

a b

Fig. 13.20 (a, b) Mulliken-type variant illustration. Principal morphological parameters have been marked. Three-plane dissection view

a b

Fig. 13.21 (a, b) By plane reconstruction view. Oral mucosa has been closed in both sides. Nasal and lip muscles are ready to be approximated. 
Final result scar view
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a b

Fig. 13.22 (a, b) Bilateral complete presurgical view. One-year post-op frontal view. A normal prolabial conformation can be observed

a b

Fig. 13.23 (a, b) Bilateral complete presurgical view. One-year post-op inferior view. A natural nose conformation and symmetry can be observed
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a b

Fig. 13.24 (a, b) Bilateral case presurgical view. Four-year follow-up view
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13.11  One-Stage Complete Cleft Palate 
Repair

Basically there are three groups of palate repair techniques.
One is for hard palate repair, the second for soft palate 

repair, and the third based on the surgical schedule.
Hard palate repair techniques are Veau–Wardill–Kilner 

V-Y, von Langenbeck, two-flap, alveolar extension variant, 
vomer flap, raw area free palatoplasty, and so on.

The soft palate techniques are intravelar veloplasty, 
double- opposing Z-plasty, radical muscle dissection, primary 
pharyngeal flap, and so on. And the protocol-based tech-
niques are Schweckendiek’s, Malek’s, whole in one, modified 
schedule with palatoplasty before lip repair, and so on.

Today, the majority accept 8–14 months as the optimum 
age for palate closure. Ideally, the development of babbling 

should be considered as an indicator of the best time to 
reconstruct the palate.

Conventional methods of cleft lip repair deprive the ante-
rior (buccolingual) alveolar mucoperiosteum of blood sup-
ply from the facial–internal maxillary arcade. Six months 
later, at palatoplasty, lingual incisions permanently isolate 
the lingual mucoperiosteum from its blood supply: the 
greater palatine artery. The osteogenic alveolar mucoperios-
teum is thus converted from a richly supplied boundary zone 
between the two angiosomes into an isolated tissue depen-
dent on osseus ackflow.

Cleft-sided growth disturbance is considered from this 
perspective. Subperiosteal techniques that preserve the blood 
supply to this tissue are considered in a sequential plan of 
cleft management (Carstens 1999; Rossell-Perry et al. 2015) 
(Figs. 13.25, 13.26, 13.27, 13.28, 13.29, and 13.30).

a b

Fig. 13.25 (a, b) A correct dental arch alignment at the moment of total palate closure is essential to perform a proper procedure
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a b

Fig. 13.26 (a, b) Anatomical concepts and irrigation preservation are transcendental to prevent complications and sequels

a b

Fig. 13.27 (a, b) Carstens variant illustration. The alveolar expanded palatal incisions can be observed. Bigger flaps make the total closure easier 
and help surgeons to prevent sequels
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a b

Fig. 13.28 (a, b) Unilateral complete case presurgical view. Immediate post-op view. Primary and secondary palates have been totally closed in 
a one-step procedure

a b

Fig. 13.29 (a, b) Bilateral complete case presurgical view. A total palate closure has been achieved in a one-step procedure. A two-plane muscu-
lar reconstruction has been performed
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a b

Fig. 13.30 (a, b) Unilateral and bilateral 7-year follow-ups. No anterior fistula, no transversal retraction, and a good velar elongation can be 
observed
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13.12  Discussion

Some types of surgery performed on the tip of the nose, 
such as secondary rhinoplasty on cleft lip and palate (CLP) 
patients, may have an uncertain end result due to difficulty 
in maintaining the surgically created status constant over 
time.

Experience has shown that application of a dynamic nasal 
splint has contributed efficiently in maintaining the surgical 
results by opposing healing contraction (Cenzi and Guarda 
1996).

Based on a literature review, nasal molding seems to be 
more beneficial and effective with better long-term results 
(Matsuo et al. 1991; Singh et al. 2005).

Hence, it can be concluded that not only the interdisci-
plinary approach but also a thorough knowledge of the 
changing concepts of nasoalveolar molding and timing of 
initiation is essential to improve results (Matsuo et al. 1989; 
Abbott and Meara 2012).

Considering the physiopathology of the nasolabial defor-
mity, it is clear how important early prevention of unfavor-
able factors is. Taking into consideration wound healing 
concepts, we can conclude that premature treating of tissues 
“without memory” allows avoidance of alar cartilage defor-
mity fixing.

The DPNR technique does not rely on the relatively static 
force exerted by an orthopedic plate held in place by means 
of tape or adhesives.

Introduced changes make it more comfortable to keep the 
oral plate in the mouth longer without being expelled, and 
also it means the use of tape or adhesives is not necessary.

A new, well-adapted nasal component allows better 
remodeling effects, reducing the time and frequency of visits 
and avoiding tissue lesions.

The device can be employed in any child and in any type of 
cleft, and a completed successful treatment results in fewer 
economic and social costs than any other described procedure.

The possibility of easily modifying the device size and 
impact direction allows step-by-step treatment of all the 
components of nasal distortion, reproducing the described 
distortion process in an opposing manner.

The possibility of achieving a well-conformed and reposi-
tioned alar cartilage with more relaxed nose and labial tis-
sues lets the normal airway passage through this nose 
allowing normal facial growths and development.

Also it avoids aggressive surgical dissection and dimin-
ishing scars, preventing sequels.

A reduced number of surgical procedures and the shorten-
ing of treatments contribute to reduced social and monetary 
expenses and facilitate normal social insertion of the child at 
school age (Figs. 13.31, 13.32, 13.33, 13.34, and 13.35).

a

b

Fig. 13.31 (a, b) Five-year follow-up in a unilateral incomplete case. Frontal and oral views
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a

b

Fig. 13.32 (a, b) Seven-year follow-up in a unilateral complete case. Frontal and oral views

a

b

Fig. 13.33 (a, b) Eight-year follow-up in a unilateral complete case. Frontal and oral views
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a b

Fig. 13.34 (a, b) Seven-year follow-up in a bilateral complete case. Frontal and inferior views

a

b

Fig. 13.35 (a, b) Seven-year follow-up in a bilateral complete case. Lateral and oral views
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Conclusions

Cleft lip and palate patients present multiple dysfunc-
tional alterations.

Interdisciplinary treatment starts during pregnancy 
with prenatal diagnosis.

Right after delivery, the use of an oral plate is neces-
sary to close the open palate.

At present, presurgical treatment is an indication to 
improve tissue distortion and respiratory dysfunction.

An early and correctly implemented method will be 
beneficial to reduce surgical aggression, to decrease the 
number of procedures, and to prevent sequels.

In unilateral and bilateral cases, primary lip and nose 
reconstruction is performed between three and six months 
old and complete palate closure is planed from 8 to 
14 months old and so on.

Interdisciplinary follow-up is essential to avoid facial 
growth and development alterations, hearing and speech 
dysfunctions, and poor esthetic results.

Orthodontic will be the final step of this treatment to 
guarantee an excellent occlusion.
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Controversies Concerning Early 
Treatment

Julia Harfin and Kurt Faltin Jr

Why are controversies in early treatment a continuous topic 
in all worldwide meetings after more than 100 years? Will it 
be solved in the next 10 years?

The first question to answer would be: Is it really an effi-
cient and effective method of treatment? Yes, it is, respecting 
the biological sequence of priorities established through a 
complete diagnosis.

Unfortunately, there is not only one answer; since every 
patient is unique, their malocclusion is the result of the devi-
ation of skeletal, dental, and neurophysiological problems 
along with different direction and amount of growth.

An individualized diagnosis is the criteria of decision on 
which type of cases should be treated by the clinician to offer 
the best option for each individual patient.

Since a considerable amount of growth occurs during the 
transitional period, it is a real advantage to begin the skeletal 
correction during this period and to avoid the problem to 
worsen, especially when craniofacial dysfunctions are present.

It is important to emphasize that the early treatment stage 
does not avoid a second phase of treatment but surely reduces 
its length and complications.

Therefore, many of the incipient malocclusions could be 
prevented since they are affected by environmental factors. 
The interaction between the perioral musculature and orofa-
cial structures determines the future occlusion.

The need to control oral habits, such as mouth breathing, 
tongue thrust swallowing, and finger or lip interposition dur-
ing rest or function, plays an important role. The cooperation 
between the patient and the parents in combination with the 
speech therapist is fundamental when the treatment plan has 

to be determined. Unfortunately there isn’t a single appli-
ance that can suit all patients alike. Nonetheless, different 
approaches of treatment are available depending on etiologi-
cal factors.

What are the risks, costs, and benefits of early orthodontic 
treatment?

The answer for this question is a correct diagnosis and a 
profound knowledge of craniofacial and dental development.

It is important to remember that some malocclusions are best 
treated early for biological, functional, and social reasons.

The normalization of the function and the possibility to 
redirect growth is the best option.

One of the most common controversies in the early mixed 
dentition is how, when, and why to treat patients in one, two, 
three, or more phases.

The problem in orthodontics is to move the teeth in har-
mony with the face and keep them stable after treatment (Horn 
2005). The transition between mixed to permanent dentition is 
an important period in orthodontic decision-making.

This stage is the most important because it is the unique 
opportunity to use the prepubertal growth spurt.

There are no doubts about the early correction of anterior 
or posterior crossbite in order to prevent further and more 
complicated malocclusions. The normalization of the posi-
tion and inclination of the incisors and molars have a close 
relationship with the direction of growth of the maxilla and 
mandible, no matter the type of appliance that is used.

Numerous papers confirmed this approach (Mandal et al. 
2010; Sugawara et al. 1990), although others suggested wait-
ing until the post-peak of growth to solve all the problems in 
only one stage. More extractions or orthognathic procedures 
would be the answer.

Before deciding on the final treatment plan, it is important 
to determine the etiology, severity, and nature of the prob-
lem. It is important to know how long the child has had this 
habit, when the habit takes place (day, night, or all day), and 
the willingness of the child to correct it.
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The following examples show the importance of begin-
ning the treatment as soon as possible and in this way to 
reduce further inconveniences and in some cases avoid 
extractions and/or orthognathic surgery, no matter the sever-
ity of the initial Class II or III problem.

The next clinical case is a clear example of the impor-
tance of a two-stage treatment.

She was 8 years and 9 months old and was sent to the 
office for a second opinion regarding the best moment to 
begin the correction of her occlusion. She had recurring 
colds in concordance with episodes of high fever and asthma 
attacks. The odontopediatrician recommended that the best 
time to begin orthodontic treatment was when the second 
molars had erupted, and with this protocol, only one phase 
would be needed. An early consultation with the maxillofa-
cial surgeon was also recommended.

The facial photographs showed a convex profile with a 
short upper lip and the impossibility to close her mouth at 
rest position. The lower lip was behind the upper incisors. 
The nasolabial angle was acute and the mandible was totally 
retruded. An early consultation with the otorhinolaryngolo-
gist is strongly advisable, since oral respiration and nasal 
obstruction are common findings among orthodontic 
patients. An abnormal respiratory function can affect cranio-
facial growth and produce or enhance malocclusions.

Early intervention is mandatory to reduce the risk of frac-
ture of the upper incisors and from the psychological aspect 
too (Fig. 14.1a, b).

The upper and lower incisors had fully erupted, and some 
diastemas were present in the upper arch. The interincisal 
upper papillae were absent (Fig. 14.2a, b), and oral hygiene 
was fairly good. The lower lateral incisors were lingually 
positioned in the lower arch.

The lateral photographs confirmed a significant overjet 
(8 mm), that is, an important risk factor in the fracture of 
maxillary incisors at school or at home (Fig. 14.3a, b). A 
considerable overbite was also present. The lower incisors 
were in contact with the palatal tissues.

The pretreatment occlusal photographs showed rounded 
arcades with diastemas in the upper arch and slight crowding 
in the lower arch. No caries or periodontal problems were 
present (Fig. 14.4a, b).

The panoramic radiograph demonstrated normal sequence 
of eruption of the permanent teeth according to her age. No 
agenesis or supernumerary teeth were present (Fig. 14.5a). 
The lateral radiograph clearly showed the considerable pro-

trusion of the upper incisors in concordance with the protru-
sion of the upper lip (Fig. 14.5b).

Taking into account that functional problems had to be nor-
malized first, the following treatment plan was designed: (a) 
normalization of the position of the first molar since it is easier 
before the eruption of the second and (b) correction of the hab-
its as soon as possible to facilitate tooth eruption in a normal 
position and allow the normal development of the mandible.

Habits are needed to be corrected as early as possible to 
reestablish the normality in the maxilla and mandibular 
direction of growth, as well as reduce the length of the sec-
ond phase of treatment.

Among all the factors that had to be considered, the most 
significant were determining the best treatment plan and the 
enhancement of the profile with facial balance and long-term 
stability.

It is well known that the normalization of the position of 
the first molar is easier before the eruption of the second molar. 
To achieve this objective, a pendulum was bonded along with 
esthetic brackets on the central incisors to close the interincisal 
diastema that was one of her parents’ concerns. An 8-week 
activation period was suggested (Fig. 14.6a, b).

After the distalization of the second temporary molars, 
brackets were bonded on the upper lateral incisors with a SS 
0.016″ archwire to normalize their position and inclination 
(Fig. 14.7a, b).

In order to maintain the anteroposterior position of the 
upper first molars, a Nance button was recommended. Upper 
and lower utilitary arches (Elgiloy 0.016″ × 0.016″) were 
placed to normalize overjet and overbite. All the anterior dia-
stemas were closed and the position and inclination of the 
upper incisors improved (Fig. 14.8a, b).

After the eruption of the bicuspids, two lingual brackets 
were bonded on the palatal surfaces of the upper central inci-
sors along with a SS 0.018″ archwire with two vertical loops 
distal to the upper lateral incisors to improve the pretreat-
ment overjet and overbite (Fig. 14.9a, b).

Lateral views with the same arch in place, Class I molar 
and canine were achieved. To maintain Class I canine and 
molar, ligature of eight was used between the cuspids and 
first molars (Fig. 14.10a, b).

The results after the active orthodontic treatment con-
firmed the normalization of the overjet and overbite. All the 
diastemas were closed and midlines were coincident.

The gingival line and occlusal plane were parallel (Fig. 
14.11a, b).
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a b

Fig. 14.1 (a, b) Pretreatment frontal and profile photographs. A significant convex profile with a short upper lip was confirmed in concordance 
with the position of the lower lip behind the upper incisors

a b

Fig. 14.2 (a, b) Frontal photographs at the beginning of the treatment. An upper interincisal diastema was present
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a b

Fig. 14.5 (a, b) Pretreatment panoramic and lateral radiograph. The protrusion of the upper incisors was confirmed as well as the significant 
overbite

a b

Fig. 14.3 (a, b) Significant overjet and overbite were confirmed along with Class I molar and a significant overbite with retroposition of the lower 
incisors

a b

Fig. 14.4 (a, b) Upper and lower pretreatment rounded arches
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a b

Fig. 14.6 (a, b) A pendulum was bonded to normalize the position of the first molars in conjunction with esthetic brackets on the central incisors 
to close the interincisal diastema

a b

Fig. 14.7 (a, b) The second temporary molars were completely distalized, and the anterior diastemas were closed with a ligature of eight on a 
0.016″ SS archwire

a b

Fig. 14.8 (a, b) A Nance button in place to maintain the new position of the right and left first molars with and upper and lower utilitity arches to 
help the normalization of the overjet and overbite
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a b

Fig. 14.9 (a, b) A SS 0.018″ archwire with two vertical loops were placed to achieve normal overjet and overbite after the eruption of the bicus-
pids. Also, two lingual brackets were bonded on the palatal surfaces of the central incisors

a b

Fig. 14.10 (a, b) Right and left side with the double-loop arch in place. Class I canine and molar were maintained

a b

Fig. 14.11 (a, b) Final frontal and occlusal photographs. All the treatment objectives were fulfilled; midlines were almost coincident
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Class I canine and molar were achieved with nor-
mal occlusion in the bicuspid area. The patient maintained 
good oral hygiene during the whole treatment (Fig. 
14.12a, b).

Final frontal and lateral photographs 2 years after treat-
ment. The patient was able to close her lips without any mus-

cular strain. She had a straight profile with a normal 
nasolabial angle; as a consequence she became a nose 
breather (Fig. 14.13a, b).

The comparison of the photographs pre- and posttreatment 
clearly demonstrates the importance of the early treatment 
with better patient and parent compliance. The improvement 

a b

Fig. 14.12 (a, b) Right and left Class I molar and canine at the end of the active treatment

a b

Fig. 14.13 (a, b) Frontal and profile photographs 2 years after treatment. The patient was able to close her lips without any strain
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of the lower third of the face was remarkable (Fig. 14.14a, b). 
All the treatment objectives were fulfilled.

The same results were observed when the profile photo-
graphs were compared. Since the orofacial functions were 
normalized, the change in the position and length of the 
upper lip was remarkable (Fig. 14.15a, b).

The pre- and post-lateral radiographs confirmed the theory 
that when function is normalized, the soft and hard tissues 
will develop in the normal direction. Since the radiographs 
were taken in different institutes, it was impossible to com-
pare the tracings of the two cephalograms (Fig. 14.16a, b).

It is highly recommendable to correct deepbite malocclu-
sion early on because the unfavorable consequences of an 
untreated deepbite include an increase in lower anterior 
crowding, maxillary dental flaring, and associated periodon-
tal breakdown (Franchi et al. 2011). In this patient, the 
 normalization of the deepbite and the correction of lower 
anterior crowding are noticeable (Fig. 14.17a, b).

Follow-up 2 years later confirmed that the results that 
were achieved were maintained. As it is expected, the profile 
was slightly straighter, and she could easily close her mouth. 
Not only was there a significant improvement in function but 
also in facial esthetics (Fig. 14.18a, b).

Twenty-four months later, the front and lateral dental pho-
tographs confirmed that all the treatment objectives were 
fullfilled: the overjet and overbite were normalized as well as 
the frontal and lateral occlusion (Fig. 14.19a, b).

One of the main objectives in early treatment is the cor-
rection of abnormal oral habits since oral function and the 
growth and development of the face are closely interrelated 
(Bahreman 2013). It has been shown that many deformities 
caused by muscle dysfunction during primary and mixed 
dentition are not self-corrected and become worse during the 
permanent dentition.

It is important to remember that the early elimination of 
the bad habits is one of the most significant treatment objec-
tives to achieve during this stage.

Finger and lip sucking habits have to be corrected as soon 
as possible. Their persistence beyond 4 years of age is con-
sidered a chronic non-nutritive habit and needs to be cor-
rected before it causes negative impact on dental occlusion 
and facial esthetics (Bahreman 2013).

The following patient is a clear example regarding this 
protocol. She was an 8-year and 3-month-old girl that was 
sent to the office looking for an appliance to protect her 
upper incisors since they had been chipped in a bicycle- 
related accident. No significant medical history was present 
until that point.

One of the most important things to consider was the 
interposition of the lower lip behind the upper incisors along 
with a convex profile. Also, she was a mouth breather with a 
short upper lip and a slight facial asymmetry (Fig. 14.20a, b). 
It is well known that mouth breathing can have an adverse 
effect on the maxillary structure and its relation with the 

a b

Fig. 14.14 (a, b) Comparison of frontal photographs pre- and posttreatment. The normalization of the lip seal was significant as well as the mus-
culature in the lower third of the face
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a b

Fig. 14.15 (a, b) Pre- and posttreatment profile photographs. There was considerable improvement in the middle and lower third of the face

a b

Fig. 14.16 (a, b) Pre- and posttreatment lateral radiographs. The changes in the anterior occlusion and in the profile were evident
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a b

Fig. 14.17 (a, b) Class I molar and canine were maintained, and overjet and overbite were clearly normalized

a b

Fig. 14.18 (a, b) Results 2 years after treatment. The patient easily closed her mouth, and the lip seal was totally relaxed
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a b

Fig. 14.19 (a, b) Follow-up after 24 months corroborated that all treatment objectives were maintained

a b

Fig. 14.20 (a, b) Pretreatment front and profile photographs. Mouth breathing and the interposition of the lower lip behind the upper incisors were 
visible
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position of the mandible. Also the reduction of the protru-
sion of maxillary incisors reduces the chance of incisor 
trauma. Dry lips and dark circles under the eyes are also 
visible.

The treatment plan is determined taking into consider-
ation the correction of the bad habits, improvement in oral 
function, and facial esthetics.

The front dental photographs confirmed a considerable 
overbite and proclination in the central incisor region and the 
extrusion of the lower incisors. Midlines were not coincident 
(Fig 14.21a, b). Excessive anterior overlap of incisors is a 
common malocclusion that is difficult to solve and causes 
delays in treatment as well as skeletal problems.

Upon observing the periapical radiograph, the transposi-
tion of the lower lateral incisor and temporary right canine 
was confirmed. The extraction of the temporary right lower 
canine was suggested to normalize the position of the lower 
right lateral incisor (Fig. 14.22a, b).

To improve the position of the partially transposed right 
lateral incisor, a Ni-Ti open coil spring was used with bands 
on the temporary second molars, and preprogrammed brack-
ets were placed on the lower incisors (Fig. 14.23a). An upper 
quad helix was placed to normalize the upper arch size and 
the position of the upper left lateral incisor, with a monthly 
activation (Fig. 14.23b).

Six months later, preprogrammed 0.022″ brackets were 
used along with upper and lower utility arches (Elgiloy 
0.016″ × 0.016″) to correct the incisor protrusion and exces-
sive overbite (Fig. 14.24a, b).

These were the results 9 months later. Class I canine and 
molar were achieved and overjet and overbite were normal-
ized. Midlines were coincident, and occlusal plane and 
 gingival lines were parallel (Fig. 14.25a, b). Also, oral 
hygiene is improved.

The posttreatment facial photographs clearly showed how 
the soft tissues accompanied the positive upper and lower 
dental changes. The patient could close her lips properly and 
her profile was straight (Fig. 14.26a, b). The advantage of 
early treatment is to enable the normal eruption of the upper 
and lower canines and bicuspids in order to minimize the 
dentoalveolar discrepancies that can affect normal growth 
and development. No extraction was needed to achieve Class 
I molar and canine with a normal overjet and overbite.

There were no major changes in follow-up 3 years later. 
Overjet and overbite were maintained stable as well as Class 
I canine and molar (Fig. 14.27a, b). Gingival line and occlu-
sal plane maintained their paralellism, and excellent oral 
hygiene was present.

The facial photographs accompanied the normal growth 
according to her age and facial biotype (Fig. 14.28a, b).

a b

Fig. 14.21 (a, b) A considerable overbite and overjet was confirmed in the central incisor region with no coincident midlines
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a b

Fig. 14.22 (a, b) The transposition of the right lateral and right canine is clearly visible

a b

Fig. 14.23 (a, b) In order to mesialize the crown of the lateral right lower incisor, an open coil spring was placed on the lower right side in con-
junction with an upper quad helix to improve the position of the upper left lateral incisor

a b

Fig. 14.24 (a, b) Upper and lower utility arches (0.016″ × 0.016″ Elgiloy wire) to normalize anterior overjet and overbite
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a b

Fig. 14.25 (a, b) Results at the end of the active orthodontic treatment. All the treatment objectives were achieved including the parallelism of 
the occlusal plane

a b

Fig. 14.26 (a, b) Frontal and profile photographs at the end of the active orthodontic treatment. The patient could close her lips without any 
tension
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a b

Fig. 14.27 (a, b) Frontal and right lateral photographs during a follow-up 3 years later

a b

Fig. 14.28 (a, b) Facial photographs 3 years later confirming normal maxillary and mandibular development
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The comparison between the profiles pre- and posttreat-
ment demonstrated the significant reduction of the lip protru-
sion and decrease of the mentalis strain. Another benefit of 
early orthodontic intervention in these patients is improved 
self-esteem (Fig. 14.29a, b).

These results clearly demonstrated that excellent long- 
term results were achieved when orthodontic treatment was 
provided to patients who were 6–9 years old and had promi-
nent front teeth. The best time for early intervention is during 
the early mixed dentition.

The Ricketts’s cephalogram superimposition demon-
strated the differences pre- and posttreatment (Fig. 14.30a).

Anterior crowding is another malocclusion that has to be 
treated in mixed dentition, especially when it is present in the 
lower arch. One of the primary reasons could be a negative 
discrepancy between primary and permanent teeth which could 
be the result of different morphologic and etiological factors.

The space deficiency can be divided in slight, mild, or 
severe, and it is the result of the tooth size-arch size discrep-
ancy. One of the most common situations is when a tempo-

rary canine falls out as a consequence of the distal eruption of 
the lateral incisor. The lower incisors erupt without apparent 
crowding, but as a result the midline is shifted to this side.

The controversy is when the best time to begin the treat-
ment is to avoid major problems such as the mesialization of 
the posterior teeth in combination with the distalization of 
the anterior with the consequent loss of space for the perma-
nent canines and bicuspids.

A guided eruption protocol would be the best option 
according to the individual facial biotype and quantity of 
growth. The soft tissue analysis plays an important role 
too.

The decision is always based on what is best for the 
patient with efficient mechanotherapy and long-term stable 
results. Also a thorough knowledge of tooth formation and 
development is vital for timing interceptive procedures 
(Graber 2001).

It is recommendable that every child has an orthodontic 
appointment at 7 years of age to perform a diagnostic assess-
ment of a potential malocclusion.

a b

Fig. 14.29 (a, b) Significant changes were achieved in the dentoskeletal and soft tissues. The results were better than expected. No upper extrac-
tions were needed to improve the profile
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Fig. 14.30 Pre- and post-Ricketts superimposition where the changes 
where clearly visible

Fig. 14.31 Pretreatment panoramic radiograph. The lack of space for 
the eruption of the lower right canine was confirmed

a b

Fig. 14.32 (a, b) Pretreatment lateral and lower occlusal photographs. The lack of space for the eruption of the right lower canine was evident

As soon as the lack of space is detected, it is important to 
determine which would be the best treatment option for the 
patient.

The next patient is a clear example of this protocol.
He was sent to the orthodontic office with an order to have 

the left temporary canine extracted to have the central mid-
lines coincide. Lack of space for the eruption of the right 
lower canine was clearly observed in the panoramic radio-
graph (Fig. 14.31) along with a significant overbite.

A careful study of the leeway space (differential between 
the primary and permanent teeth in the lateral region) was 
performed.

The right lateral and lower occlusal photographs showed 
Class I molar on the right side with the midline displace-
ment of the permanent mandibular incisors to the right 
(Fig. 14.32a, b).

In order to recover the necessary space for the lower right 
canine and bicuspids, sequential stripping of the temporary 
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molars helped control the leeway space. The second tempo-
rary molars were banded to protect the permanent first molars 
(Fig. 14.33a).

Three months later the right canine and first bicuspid 
began their path of eruption (Fig. 14.33b). A SS 0.016″ arch-
wire was placed to maintain the lower arch length.

There are several approaches to improve or maintain the 
lower arch length and, as a consequence, to avoid future per-
manent extractions. The following protocol was chosen since 
it is considered to be the most conservative one in this par-
ticular patient.

To normalize the discrepancy between the temporary and 
permanent bicuspids and canine, a 0.016″ × 0.016″ SS arch-
wire with active Ni-Ti coil springs was placed on the right 
and left side (Fig 14.34a, b). A 6-week activation was highly 
recommended.

Six months later, all the lower cuspids and bicuspids 
erupted, and bands were placed on the permanent first molars 
in conjunction with brackets on the canines to normalize 
their position (Fig. 14.35a, b).

Class I molar and canine were achieved 6 months later. 
Overjet and overbite were within normal parameters. No 
brackets were bonded on the upper arch during the whole 
treatment (Fig. 14.36a, b). It is advisable to place a fixed 

retainer wire between right and left lower canines and main-
tain it in place for a long term in order to avoid anterior 
crowding relapse.

The comparison between the pre- and posttreatment pan-
oramic radiographs clearly demostrated the results that were 
obtained. All the space for the right canine was recovered 
and midlines normalized (Fig. 14.37a, b).

Treatment planning is the result of a profound diagnosis 
for each particular patient.

Some crowding can be corrected with occlusal guidance 
and space supervision.

The real question is how to identify the problem and man-
age the different situations to obtain the best result in a more 
effective way.

The preservation of the e-space to maintain or even 
improve the length of the lower arch and guide the eruption 
of the cuspids and bicuspids is more than essential.

The protocol has to be individualized for each patient 
according to the facial biotype and amount of skeletal and den-
tal discrepancy in concordance with facial esthetics. The early 
mixed dentition period plays an important role in the first phase 
of treatment since major changes occur during this period. 
There are no doubts about the importance of the normalization 
of the direction of growth during this phase of treatment.

a b

Fig. 14.33 (a, b) Comparison between two stages of treatment. Bands on the secondary temporary molars were placed to maintain the lower 
initial arch length. Right canine and first bicuspid during their eruption path
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a b

Fig. 14.34 (a, b) A SS 0.016″ × 0.016″ SS archwire with right and left Ni-Ti coil spring activated every 6 weeks to maintain lower arch length 
was placed

a b

Fig. 14.35 (a, b) Esthetic brackets were bonded on the right and left canine to normalize their position

a b

Fig. 14.36 (a, b) Lateral and lower occlusal photographs at the end of the treatment Class I molar and canine with normal overjet and overbite 
were achieved
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Conclusions

It is widely accepted that early treatment does not avoid a 
second phase of treatment. However, it reduces its length 
and complications.
The timing of treatment interventions was influenced by 
the severity of the malocclusion and the age and matura-
tion of the patient at the time they started the treatment 
(Jang et al. 2005).
Although some support the idea that all treatment goals 
can be accomplish in only one phase of treatment, it was 
demonstrated by the authors that in some clinical cases, 
early intervention may reduce treatment time and the 
need for complex orthodontic treatment that includes per-
manent tooth extraction or orthognathic surgery.
Unfortunately, there is no single bracket that produces 
more growth than others, and it is confirmed that early 
 treatment is the best option to improve some malocclu-
sions from a functional and esthetic point of view.
Orthodontist needs to understand that the timing to initi-
ate orthodontic treatment is different according to the 
type of malocclusion and in this way maximize the effec-
tiveness of the long-term results (Di Biase 2002).
There are no “recipes” that can be used for all patients 
alike, since the answer is an individualized treatment plan 
no matter the type of appliance that is chosen by the 
orthodontist.
More consensus among clinicians about one- or two-stage 
treatment is necessary, but it is important to remember 
that the answer is a correct diagnosis.
It is important that over the past three decades, parents are 
more involved and more interested in early treatment, 
especially when they were orthodontic patients. The fam-
ily dentist has a substantial role during this challenging 
phase.
The keys to success in early treatment include a correct 
diagnosis, comprehensive treatment planning, and contin-

ued active supervision until the eruption of the permanent 
dentition (Dugoni et al. 1995).
The more dentition is monitored, the better long-term 
results can be achieved.
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