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INTRODUCTION

Molar distalization is often a challenge of the orthodontic treatment. The motivation
to research this complex topic of contemporary orthodontic literature — “molar distalization”
—is given by the need of a thorough analysis from point of view of possibilities, but also from
point of view of its limits, as non-extraction therapeutic method. Nowadays, in several
specialised studies, literature data indicates that the distalization of maxillary molars is a
frequently used treatment method in cases of crowding cases associated to molar
relationships of class Il and class | skeletal relationships.

THESIS AIMS

» Establish the indications of molar distalization in relation to the type of
skeletal or dental anomaly, namely to the space deficit on the dental arch;

» Indicate the limits of the molar distalization, taking into account the
treatment’s starting time, eruption stage of second molars and wisdom teeth,
patient’s cooperation, dental crowing and its location, used anchorage;

» Clinical and imaging evaluation of molar distalization, both on the maxillary,
and on the mandible, by using the following appliances: headgear, palatal
plate with one-way clasp, transpalatal arch, intraoral appliances with palatal
spring with palatal clasp, fix braces with vestibular springs on ribbon arch,
class Il rubber bands, lingual plate with one-way clasp, lingual arch, lip-
bumper and molar uprighting spring;

> Highlight the role of molar distalization in 2" class mechanics, but also regain
space on the dental arch;

» Imaging assessment of the effects of molar distalization, both at molar level,
and at the level of anterior anchorage: type of obtained dental drifting, skeletal
effects and facial aesthetics effects;

» Biomechanical evaluation of the type of molar drifting, during the
distalization, depending on the force’s application point, on its magnitude and
on the design of the used appliance;

PERSONAL CONTRIBUTION

Chapter IV. THE NEED OF MOLAR DISTILIZATION. DESCRIPTIVE CLINICAL
AND STATISTICAL STUDY

The longitudinal study conducted on 435 patients highlighted the following hierarchy
of the intra-arch disharmonies, starting from the lowest frequency: superior dental crowding,
inferior dental crowding, reduction of the arch’s length by space compression, premature loss
of deciduous teeth, medial position of the permanent first molar (M1), canine ectopia, lateral
group medial position, macrodontia and M1 ectopia.

The space compression on the arch was due both to the caries of the deciduous teeth,
and to their premature loss, and presented a more significant frequency as compared to the
premature loss of the deciduous teeth; the most frequent deciduous tooth lost prematurely on
the study batch was the second deciduous molar (m2t).

Patients treated by molar distalization represented 19.08% of the study batch, while
the cases treated on a non-extraction basis (other than by molar distalization) represented



61.14% of the total of examined patients, and the cases treated via extraction means in
permanent dentition represented 16.78% of the analysed batch.

The interpretation of the statistical data highlight significant correlations between the
treatment via superior molar distalization and the mezial position of first permanent molar
(M1), M1 ectopia and lateral group mezial position.

The statistical results reveal a significant correlation between the molar and lateral
group distalization and the premature loss of deciduous teeth, but also between molar
distalization and molar medial position, between molar and lateral group distalization and
canine ectopia. The correlation analysis of the type of treatment as compared to overjet reveal
that the maxillary molar distalization has a frequency similar to the cases of low and medium
overjet, so that it can decrease in cases with excessive overjet; the correlation analysis of the
type of treatment compared to the overbite reveal that molar distalization presented a higher
frequency in cases of deep occlusions.

On the batch of patients benefiting from distalization, our research discovered a high
frequency of molar distalization in case of class 11/2 Angle malocclusions, followed by class |
Angle and class I11/1 Angle malocclusions.

The molar distalization on the maxillary arch was applied with a reduced frequency
when the second permanent molar erupted. The statistical analysis on the distalization batch
reveal that both the molar distalization, and the lateral group one are predominant in patients
whose second molar has not erupted yet.

Based on the multi-varied analyses, we can state that the M1 medial position, the
lateral group medial position, the frontal crowding and the type of treatment by distalization
present a significant occurrence risk in the case of premature loss of deciduous teeth, while
the M1 medial position, the canine ectopia, the type of treatment by distalization have a
significant occurrence risk in case of caries of deciduous teeth.

Molar distalization, as non-extraction method, was used on 60.24% of the analysed
cases, in order to regain space on the superior arch, on 42.16% of the cases in order to regain
space on the inferior arch, and on 18.07% of the cases as integral part of the class Il
mechanics.

The average duration of the molar distalization was of approximate 9 months.

Molar distalization could not be considered an exclusive treatment method; regardless
of the type of appliance used, most of the times it was followed by treatment with fixed
poliagregate appliance.

On approximately 25% of the patients who underwent treatment by distalization, no

results could be achieved, the therapeutic failure being often caused by mono-dental molar
distalization rather than lateral group distalization. As far as the treatment compliance is
concerned, 17% of the total cases representing the batch D abandoned the case. The average
age of the patients with treatment by superior molar distalization was 11.82, by inferior molar
distalization 9.10 years and by bimaxillary molar distalization 9.68 years.
Our results allow us to consider that the earliest moment to start using molar distalization is
around the age of 11, and for the lateral group distalization, it is the age of 10, and we can
also notice that the treatment used in mixed dentition is predominant, as compared to the
permanent one.

Compared to the type of dentition, we noticed that following the correlational
analyses on the studied batch, the frequency in using superior molar distalization is little
different between mixed and permanent dentition, as compared to the frequency in using
inferior molar distalization, which decreases from mixed dentition to the permanent one.



Chapter V. ANGULATION CHANGES OF THE SUPERIOR AND INFERIOR
FIRST AND SECOND MOLAR DURING THE DISTALIZATION- COMPARATIVE
ORTHOPANTOMOGRAPHIC STATISTICAL STUDY

The average values of molar angulation are reduced after the distalization, both at
maxillary level, and at mandible level, following molar distal tipping; The change of the
molar post-distalization position is difficult to prove in this orthopantomographic study, due
to the difficulty to distinguish between sagittal intra-arch dental drifting and the maxillary
mandibular posterior increase.

Molar distalization is often used to correct an initially positive increased molar
angulation; the drifting towards distal by tipping will lead to a correct mesial-distal
inclination. Thus, the argument of the therapy used to regain space by distalization, aiming to
bring the first permanent molar (M1) in a correct position;

The angulation of the first permanent molar (M1) plays an important part in
functional occlusion; the reduction of the values of molar angulation may be an aim of the
orthodontic treatment by distalization;

In class 1l anomalies, the mesial-palatal rotation is often met in M1 superior, together
with a positive crown type; the distalization movement aims, under these circumstances, the
mesial and vestibular rotation of the crown and its distal tipping, which will lead to a final
physiological position;

The distalization M1 inferior is rather a molar recovery, in which an emphasized
positive angulation is being corrected, which is responsible for premature contacts and
occlusal interferences.

Chapter VI. CEPHALOMETRIC ANALYSIS PRE- AND POST-TREATMENT FOR
ASSESSING MOLAR DISTALIZATION - COMPARATIVE STATISTICAL STUDY

For the patients with non-extraction treatment including molar distalization, the
retrospective cephalometric analysis does not indicate changes in facial aesthetics. In the
studied group no changes of the skeletal balance in the sagittal and vertical planes were found
post-treatment.

The angular dental analysis shows that there is a statistically significant labioversion
of the upper incisors, as well as a slight distal tipping of the permanent maxillary first molar,
but this is not statistically significant.

The non-extraction treatment of cases including molar distalization causes incisor
proclination to both arches, but a judicious selection of pre-treatment cases (with initially
retruded maxillary incisors and mandibular incisors which still allow a slight protrusion ) will
lead to optimal post-treatment results. Post-treatment, a statistically significant increase in
AxlIsup-SN, Axlsup-NA, Axlinf-NB and IMPA angles and a statistically significant decrease
in FMIA and Uli angles was shown.

The cephalometric analysis for the dental system, in the horizontal plane, shows that
regardless of the chosen vertical reference line, the average incisor cephalometric values
show the same statistically significant increases. The average value statistically insignificant
for the sagittal displacement of the maxillary molar indicates that the upper M1 does not
change its sagittal position in the upper maxilla between times T1 and T2.

The average values of the linear vertical dental parameters showed important changes only
for the M2sup-PP distance, for which significant increases were found, because many of the
analysed cases did not have the M2 erupted in the pre-treatment.

This type of non-extraction treatment was applied in cases with deep frontal occlusion
at the onset of the treatment, so that at the end of the treatment the problems of the vertical
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direction at the frontal level are corrected by reducing the overbite using a double
mechanism: molar extrusion and incisor protrusion.

In the cases with M2 erupted, at the end of the treatment the lips are more protrusive,
the thickness of the upper lip decreases and the angles Z and nasolabial are more reduced
than in the cases where M2 has not erupted. The pre-and post-treatment comparative analysis
of skeletal parameters in cases where molar distalization was performed, according to the
stage of eruption of M2, does not reveal statistically significant changes for any of the
analysed parameters. The eruption of M2 molar has, however, showed a significant influence
on the post-treatment evolution of dental angular parameters: Axlsup-SN angle, Axlsup-NA
angle, Axlinf--NB angle, IMPA angle, FMIA angle and interincisal angle.The distance Isup-
PTV shows statistically significant post-treatment increases in cases with M2 erupted,
compared to those with M2 unerupted.

Chapter VII. THE FINITE ELEMENT METHOD FOR ASSESSING THE
DISTALIZATION OF THE SUPERIOR PERMANENT FIRST MOLAR

The general tridimensional pattern which includes the tooth-periodontal ligament-
alveolar bone was created according to the geometry, sizes and morphological data of M1
superior, taken from specialised textbooks, taking into account the following three main
aspects:

- tooth geometry and periodontal structures;

- physical properties of the tooth,

- configuration of the orthodontic distalization force.

In order to build the tridimensional pattern tooth-periodontal ligament-alveolar bone, we
considered that the three elements have linear elasticity and isotropic properties of the same
quality. The study did not take into consideration the variations in bone density and
trabeculation, the deformation of orthodontic rings, tubes, forces of circumoral tissue and
occlusion forces.

Any distalization force with coronal application point will determine molar
distalization with uncontrolled tipping, which translates into uneven periodontal stress.

As we grow up, the magnitude of the distalization force increases both in the tooth
and in the periodontium (going up to its complete deformation at a magnitude of 5N) and
even in the alveolar bone, aspect noticed at a magnitude of 5N only.

It seems that a force of magnitude 3N would be the most effective and biological one
to displace the molar prim permanent superior by distalization.

The molar distal tipping generated by a palatinal distalization force may be reduced
by contracting the force arm when the application point of the force is closer to the molar’s
resistance centre.

Any distalization force applied on the vestibular side of the superior first permanent
molar will determine effects on sagittal, transversal and vertical plane.

The distalization M1 will always, regardless of the type of appliance used, be
accompanied by a coronal inclination movement towards distal, in the absence of the
introduction of a counter-balancing anti-tipping moment in the system

Our research represents a mathematical demonstration of clinical and imaging
observations, integrated in various literature studies, confirming the FEM’s role in
understanding biomechanical phenomena during molar distalization.



PRACTICAL APPLICATIONS OF THE STUDY

This study aimed to assess the problem of molar distalization within two great
aspects of current orthodontic therapeutics: class 1l mechanics and treatment of the space
crisis on the lateral areas of the arches. | consider that this research may bring new
perspectives on the therapeutic approach of class 1l malocclusion, but also on space losses on
the dental arch. Drafted based on clinical and paraclinical observations, statistic analysis and
use of mathematic models, the thesis describes the molar distalization, both as constituent of
the non-extraction orthodontic treatment, and as biomechanical, dynamic phenomenon, of
tridimensional orthodontic dental drifting.

Concerning the clinical and therapeutic aspects approached in this research, it can
be stated that our conclusions are similar to the current literature data, meaning the molar
distalization indications, especially in class Il slight anomalies and class | anomalies with
lateral secondary crowdings and molar mesial migrations. Literature data currently converge
to the idea that non-extraction treatment of class Il malocclusions fall under class Il dental
with deep occlusion, class 1l skeletal with normal or hypo-divergent pattern and favourable
aesthetics (J. Vaden, J. Dale, H. Klontz, 2006). “The treatment strategy in class Il by
conversion of the molar relation into class | at the beginning of the treatment depends on the
ability to move the superior molars towards distal in a supra-corrected class | position. The
procedure is not always simple, especially if the mechanotherapy of the molar distalization is
totally dependent on the patient’s cooperation.”

The non-extraction treatment of class Il malocclusions, therefore, uses as basic
principle the distalization of the superior molars in order to transform the class Il molar into
class |, followed by retraction of premolars, canines and superior incisors(A. Gianelly, J.
Bednar, V.Dietz, J. Koglin — cap. 14 in “Biomechanics in Clinical Orthodontics”™- Ravindra
Nanda, WB Sounders Co, 1996). We highlighted this therapeutic approach both in the
presented statistical studies, and in the presented clinical cases. The extraction treatment of
severe class Il malocclusions is recommended in class Il dental, skeletal, with normal or
hyper-divergent pattern, perturbed aesthetics, crowding or severe superior and inferior
protrusion (J. Vaden, J. Dale, H. Klontz — Tweed Profile, 2006). In severe cases of class Il,
with perturbed aesthetics, hyper-divergence, crowding and protrusion, we used, after closing
the spaces, an additional distalization of maxillary molars, which equals a critical
anchorage, in order to supplement the incisive rebound and facilitate the sagittal correction
of the anomaly.

Concerning the correction of the space deficit by molar distalization, we observed
that during the previous years, the presence of cases characterised by the premature loss of
the temporary molars in mixed dentition is growing, the increased carioactivity and pulpar
complications often requiring the extraction of the temporary teeth before their normal period
of permuation. The thesis underlines the idea that conservative therapy in cases of premature
loss of temporary molars in mixed dentition must, therefore, aim to regain space on the dental
arch and then its maintenance.

The premature loss of temporary molars may be accompanied by changes on the
frontal occlusion, such as overjet and overbite dimension, as well as on the relation of the
interincisive median lines. Therefore, the premature loss of inferior temporary molars or of
both temporary molars on one side and of only one on the other hemiarch, or of deciduous
canines, especially inferior ones, we concluded that a discrepancy of the interincisive median
lines occurs by deviation on the dental arch, desymmetrisations on sagittal plane of arches by
different migrations, as ampleness of the molars one permanent superior or inferior, aspects
which we could not correct during interceptive therapy on mixed dentition, by using easy and
cheap means, such as one-way clasp plates.



We also concluded within the conducted population study, that there is an increased
affectation among dental caries of children within mixed dentition. Aproximal caries on
temporary or final teeth determine the loss of the contact points, and the mesialisation of the
neighbouring teeth, leading to premature contacts, occlusal dysfunctions and consecutive
dental malpositions; occlusal caries favour the extrusion of antagonic teeth, occlusion block,
remote dental malpositions. From clinical point of view, consequences can be grouped as
follows: change of the eruption of permanent teeth, either in the acceleration sense, or in its
deceleration; reduction of the existing space by drifting in sagittal direction of the
neighbouring teeth and extrusion of the antagonic ones; occlusal imbalance; interruption of
the development of the alveolar bone and maxillaries.

I consider that this thesis also has a strong practical aspect for the dentist
clinician, and for orthodontic practitioners, because it aimed to present molar distalization
both from point of view of the possibilities, and of the method’s limitations, based on clinical
and statistical, and mathematical observations, but on the current literature data as well. All
these elements can lead the practitioner towards a correct and complete orthodontic
diagnostic of dento-maxillary anomalies, towards selecting an efficient distalization appliance
and towards obtaining therapeutic results with as little side effects as possible.

The results presented in this thesis can contribute, besides those from literature,
to making therapeutic decisions adequate to the cases with dental crowding or in the so
different cases of class Il malocclusions. The analysis of the clinical cases, the exploration
method to create the orthodontic file, statistical analyses, orthopantomographic and
cephalometric methods of molar distalization can be used as references in clinical activity
and extended in the activity of scientific research.

FINAL CONCLUSIONS

1. Molar distalization represents an important constituent of non-extraction treatment in
orthodontics.

2. The distalization of the maxillary posterior teeth is the most common method used to
increase the length of the superior arch and to correct class I molars.

3. Molar distalization is recommended for space crisis located in the lateral region of the
arch, where the space deficit is reduced and determined by the mesial migration of the
first permanent molar.

4. The driftings of the molars one permanent superior and inferior take place after the
premature loss of the neighbouring temporary teeth or within the molar eruption
anomalies (ectopia), with its impact or expulsion of the deciduous second molar and
consist of mesial inclination and rotation; the problem of space loss in mixed dentition
must be solved, therefore, by regain and then maintenance.

5. The distalization of the molars one permanent superior can also be found as basic element
in correcting class Il malocclusions, both in non-extraction cases, and in sever, extraction
cases, as additional measure to achieve space. Space achievement for the rebound of the
maxillary arch is made by using two different mechanics, according to the anomaly’s
gravity.

6. Molar distalization is recommended for class Il malocclusion with skeletal and
dentoalveolar maxillary protrusion or when the dental extraction is not recommended for
the maxillary (concave profile, hypo-divergent profile, lack of crowding on the
mandible).

7. Class Il non-extraction cases require as first treatment stage the distalization of the
superior first molar; these cases are only seldom pure non-extraction cases, because the
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distalization of the molars one maxillary can add a posterior space deficit to the eruption
of the second molar and of the wisdom tooth.

Severe class Il cases, with perturbed, hyper-divergent aesthetics, crowding and
protrusion, require, after having closed spaces with an additional distalization on the
maxillary molars, which equals to a critical anchorage.

Molar distalization can be made unilaterally as well, in order to correct a unilateral class
Il relation.

The moment of starting the treatment by molar distalization plays an important part, being
known that molars get displaced more easily in late mixed dentition, before the eruption
of molars two. The problem of the presence of the secondary molar and its influence on
the distalization of the superior first molar remains controversial in the literature, much
data currently indicating that the potential and distalization rate of the first molar decrease
after the eruption of the second molar.

However, many types of molar distalization appliances have occurred, and there is
currently no well-documented evident on the efficiency of each molar distalization
method.

Molar distalization without patient’s cooperation can be made by using numerous
appliances whose active constituents include NiTi, TMA springs, magnets or clasps and
can be anchored dentally (conventional) or skeletally.

The solutions for a more bodily molar distalization seem to be the appliances that apply
the force at palatinal level, as closest to the molar resistance centre as possible; out of
these, we consider that the plates with one-way clasp, beyond the disadvantages
represented by patient’s cooperation, have the great advantage that by a proper design the
force arm may decrease and, implicitly, the molar distal tipping moment, being, at the
same, a cheap treatment solution.

The best solution to avoid the loss of anterior anchorage and for the bodily molar
distalization seems to remain the headgear, which can lead, by adjusting the arms of the
facial arch, both crown distalization, and consecutive root distalization.

Molar distalization is accompanied by loss of anchorage for dental anchorage appliances,
which are most frequently used in practice. The loss of anchorage is manifested both at
incisive level (vestibularisation, tipping, extrusion), and at the level of premolars one
(mesialisation, tipping, extrusion).

Molar distal tipping is very low for a palatinal force as compared to a distalization
vestibular force, due to the fact the palatinal application point is closer to the molar
resistance centre.

Concerning the compliance of the patient with the treatment, we cannot absolutize this
lack of necessity of patient cooperation, because, subsequently, the same patient will have
to prove his treatment cooperation, by wearing other appliances. Therefore, the
orthodontic doctor has to improve the motivation and cooperation of the patient.

The maxillary secondary molar, depending on its eruption stage, has a qualitative and
quantitative impact on the distalization of the superior first molar;

The verification of the vertical direction during the class Il mechanics used in non-
extraction cases is essential to correct the sagittal direction. We can certainly state that the
successful correction of the class Il anomaly, meaning sagittal discrepancy, mandatorily
requires a thorough verification of the vertical direction.

The verification of the vertical dimension is essential during the distalization of the
superior molars and implies both control of the mandibular rotation, and control of the
occlusion plane, whose angle may increase as side effect from using class 1l rubber bands
or cervical headgear.
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