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Editorial

Dr. Pablo Echarri

Director of ATHENEA DENTAL INSTITUTE
It seems that 2020 is finally over!
In this year that is ending, time has been, at least for me, more relative than ever. In January, I never imagined how much we would
experience in the following months; As of March, we could not believe what was happening, since I believe that nobody thought it would
last that long, and that, in December, we would be as we are.
Why is time more relative than ever? Because there are things that seem to have happened yesterday and there are others that seem
much more remote in time than they really are.
It has been very difficult to see so many people suffer without having solutions for them, but somehow we have gone through a period of
surprise and disbelief at the pandemic; then an adaptation and most of the people showed great sacrifices and solidarity; and now, that
we are at a stage in which it is necessary more than ever to fight together to give the final blow to the pandemic, we must remain united
and be a part of the solution.
Although, on the one hand, it is very difficult due to the harshness of this current situation, on a personal level, I want to rescue some
positive things from this period. At Athenea we must say that we were already prepared to face online teaching and we were able to
offer the classes online from the first day of the lockdown; although, of course, the hands-on classes had to be cancelled. This has
allowed our students to graduate on time, without having delays in obtaining their degrees, by implementing the online exams and theses
presentations and with the return to clinics and practices as soon as possible, retaking all missed classes. During this year, our students
of Specialist in Orthodontics, Expert in Orthodontics and Master in Orthodontics in Spain and our students of the Master of
Orthodontics in Poland have graduated, thus completing their training.
Both the clinics and the lab also continued to offer minimal services from the day one, getting back into business as soon as possible, and
we are proud to say that we have kept the entire team, so we really didn’t leave anyone behind.
We made the most of this difficult period and counted on many internationally recognized speakers to offer our students the best possible
training and we can say that no previous edition of our courses has had so many invited professors. Athenea professors have also
contributed to programs at universities and orthodontic societies in Mexico, India, Argentina, Peru, Paraguay, Brazil, Jordan, and more
countries.
We have also carried out an online program “Pablo chats with friends”; that was very well received and that allowed us to learn
about the reality of the pandemic in many countries and thus we have been able to learn a lot through the participation of professors of
recognized prestige. This was an attempt to recover the social part of our activity.
We have also been able to publish 4 issues of our online Athenea Journal and published several books during this period: In February
2020 “Treatment of malocclusions in the vertical plane”, in September 2020, the new edition of “Orthodontics and microimplants”
and the revised edition and extended “Diagnosis and Orthodontic Treatment Plan” in English, and in February 2021, we will publish
two new books: “Treatment without extractions: distalization and stripping” and “Treatment without extractions: expansion,
separation and protrusion”.
So, as the 1913 Nobel Prize winner Rabindranath Tagore said, “if you cry at night because you have lost the sun, the tears will not let
you see the stars”. And we have many stars that illuminated us throughout this night.
It would be unfair not to say that we are all here and healthy and that although from the academic point of view we have completed the
programs, we still miss the social contact and we have a great debt of laughter without masks and handshakes. We hope we can get up
to date as soon as possible.
I want to thank everyone for their support: the entire Athenea team, guest professors and our students, so that all of this has been
possible.
I wish you all the best for the New Year and I hope we can be together as soon as possible, healthy and laughing, since our job was always
to make people smile in the most beautiful way possible.
Happy 2021
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Clinical case

Condyle remodeling with neuromuscular orthopedics
Dra. Graciela Bonfanti

Dentist at the National University of La Plata. Argentina. Hierarchical Specialist in Pediatric Dentistry. Specialist in
Maxillary Orthopedics and Orthodontics. Diploma in TMJ Pathology, Cranio - Cervical - Mandibular Dysfunction and
Orofacial Pain. Orthodontics and Prosthetics with a neuromuscular and interdisciplinary approach. Inter-American Open
University. UAI. Member of the International College of Craniomandibular Orthopedics. ICCMO. Lecturer in courses at
the La Plata Dental Society.

Dra. Julieta Masi

National University of La Plata, Argentina. Specialist in Maxillary Orthopedics and Orthodontics. Diploma in TMJ
Pathology, Cranio - Cervical - Mandibular Dysfunction and Orofacial Pain. Orthodontics and Prosthetics with a
neuromuscular and interdisciplinary approach. Inter-American Open University. UAI. Co-Lecturer of courses at the
Dental Society of La Plata.

INTRODUCTION
The stomatognathic system is an organized and regulated morphofunctional unit, constituted by the set of skeletal, muscular,
angiological, nervous, glandular and dental structures, organized around the occipito-atloid, atlo-axoid, vertebral-vertebral
cervical, temporomandibular, dental-dental in occlusion and dento-alveolar joints, which are organically and functionally
linked with the digestive, respiratory, speech-language and aesthetic-facial expression systems, as well as with the senses
of taste, touch, balance and orientation to develop the functions of suction, oral digestion; swallowing, verbal communication;
oral sexuality (which includes smiling, laughing, orofacial gestures, kissing, among other aesthetic-affective manifestations);
alternate breathing and vital defense, integrating coughing, yawning, sighing, exhaling among others, essential for the survival
of an individual.
Integral and fundamental integrative approach allows us to differentiate between dentistry and stomatology, when it is defined
as “the health science that takes care of the prevention, diagnosis, treatment and rehabilitation of the patient’s stomatognathic
system as a whole”.
Functional adaptation is the scientific basis for functional orthopedics of the jaws. The very same temporomandibular joint, the
position of the teeth, the intermaxillary relations, the tongue, the lips and all the elements that anatomically and physiologically
form the masticatory system, are only the consequence of a functional adaptation to the conditioned muscular movements.
In maxillary orthopedics, “the function makes the organ” and all these elements, although anatomically they are different.
Physiologically, they constitute a whole integrated in their function, producing stimuli that determine neuromuscular reflexes
to all neighboring organs.
Orthopedic appliances induce adequate functionality, while allowing us to redirect growth, balancing the system.
In 1967, Dr. Bernard Jankelson introduced the term “neuromuscular dentistry” to the dental profession. The masticatory system
is a three-dimensional system formed by teeth, temporomandibular joints, and muscles. Without muscles, the masticatory
system is static and non-functional. Neuromuscular dentistry is a comprehensive concept of a dynamic masticatory apparatus
that obeys universal anatomical and physiological laws.
Occlusion is the cornerstone for the stability of the craniomandibular, dental, muscular and articular systems.
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Clinical case
This comprehensive dental approach is fundamentally based on muscle relaxation therapies using ultra-low frequency
electrical stimulation with TENS (Transcutaneous Electrical Neural Stimulation) and on the determination of a neuromuscular
occlusion that allows us to build a functional orthopedic device and check it through a computerized system (K7 Systems) for
orthopedic and muscular and skeletal stabilization.
The working bite record, which is conventionally done in orthopedics under a manual guide, in the neuromuscular school it is
done with transcutaneous electrical stimulation.
With removable neuromuscular orthopedic appliances, permanent orthopedic changes are made at the joint level.

CASE REPORT
An 8-year-old female patient presents molar and skeletal Class I. Mesofacial biotype. Tooth 22 in palatal angulation. Slight
facial asymmetry to the left side.

Figs. 1, 2, 3, 4. Initial extraoral images: a) Right side; b) Front; c) Left side; d) Smile.

Figs. 5, 6, 7. Initial intraoral images: a) Right side; b) Front; c) Left side.

Figs. 8, 9. Occlusal images.
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Figs. 10, 11, 12, 13. Postural attitude. a) Right side; b) Front; c) Left side; d) Back.

Figs. 14, 15, 16. Clinical inspection.
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Figs. 17, 18, 19. Clinical inspection.

Fig. 20. Profile X-ray of the skull in occlusion.

Fig. 21. Panoramic X-ray.
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ATM EN OCLUSIÓN

ATM EN APERTURA MÁXIMA

Figs. 22, 23. Laminographs of both TMJs in occlusion and maximum aperture: a) occlusion; b) maximum aperture. The maximum aperture image
shows the presence of a dysmorphic left condyle with a flattened glenoid cavity and the presence of an osteophyte in both condyles.

Fig 24. Complementary studies: Posteroinferior angle formed by the odontoid plane and the McGregor plane. A
decreased angle indicates a posterior skull rotation
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Figs. 25, 26. Björk-Jarabak cephalogram.
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Fig. 27. Ricketts cephalogram.
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Fig. 28. Ricketts cephalogram.
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Fig. 29. Ricketts cephalogram.

Fig. 30. Analysis of asymmetry in panoramic X-ray.

Figs. 31 y 32. Beighton signs. It presents ligamentous hypermobility.
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Fig. 33. Beighton signs. It presents ligamentous hypermobility.

Figs. 34, 35, 36. K7 system. Mandibular kinematics. “Measure what is measurable, and make measurable what is not so.” Galileo Galilei
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Fig. 37. Mandibular kinematics. Scan 2: In the sagittal view the correct aperture range is presented, reaching 39.6 mm. In vertical movement there
is a deviation to the left and there is bradykinesia and dyskinesia with respect to speed.

Fig. 38. Mandibular kinematics. Scan 13: Presents decreased lateralities.
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Fig. 39. Mandibular kinematics. Scan 19: Torqued mandible.

Figs. 40, 41, 42. TENS (Transcutaneous Electrical Nerve Stimulation). Neuromuscular bite registration with TENS.
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Figs. 43, 44, 45. Selected apparatus: Klammt elastic open activator with lower buttons: a) Right side; b) Front; c) Left side.

Figs. 46, 47. Selected appliances: Klammt elastic open activator with lower buttons: Occlusal view.

Figs. 48, 49, 50. Insertion of an appliance. Klammt elastic open activator: a) Right side; b) Front; c) Left side.

Figs. 51, 52, 53. Intraoral images after a year of follow-up: a) Right side; b) Front; c) Left side.
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Figs. 54, 55. Neuromuscular orthopedics in the mouth.

ATM EN OCLUSIÓN

09/09/2019

ATM EN APERTURA MÁXIMA

07/10/2020

09/09/2019

07/10/2020

Figs. 56, 57, 58. Current studies. Laminography of both TMJs in occlusion and maximum aperture. Follow-up after a year: we observed the remodeling
of the condyle and the glenoid cavity on the left side.
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Figs. 59, 60, 61, 62. Current extraoral images. a) Right side; b) Front; c) Left side; d) Smile.

Figs. 63, 64, 65, 66. Postural attitude. a) Right side; b) Front; c) Left side; d) Back.

Figs. 67, 68, 69. Current intraoral images: a) Right side; b) Front; c) Left side.
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Figs. 70, 71, 72. Appliances inserted in the mouth: Once the occlusion is stabilized and both condyles have been remodeled, we proceed to perform
the corresponding biomechanics to treat dentoalveolar dysfunctions. We request new radiographic studies, records of mandibular kinematics and
sonography, through the Myotronics K7 System, model studies and functional, morphological and facial analysis.

Figs. 73, 74. Mandibular kinematics records with the K7 SE Myotronics system.
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Figs. 75 y 76. Mandibular kinematics records with the K7 SE Myotronics system.
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Figs. 77, 78. Sonography.
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Clinical case

Fig. 79. Verification of the neuromuscular bite
with the selected equipment.

CONCLUSION
Regarding the temporomandibular dysfunctions that affect children, it is necessary to broaden their study and include an
examination of the temporomandibular joint within the evaluation of the patient. Their medical history should include reports
of medical history and trauma, in order to rule out hereditary or traumatic disorders. The use of functional orthopedics
appliances has a positive impact on the treatment of temporomandibular dysfunctions in growing patients. The prevention
and early interception of temporomandibular dysfunctions are really important, since their consequences could limit and affect
the oral health and quality of life of patients.
“The question is not to align the teeth, but to redirect the growth.” Ertty Silva
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Case report

Case with extraction of first upper bicuspids and retained
lower canine
Dr. Pablo Echarri
Director of the Master of Orthodontics and Dentofacial Orthopedics at Athenea Dental Institute. San Jorge University.

Dr. Miguel Ángel Pérez Campoy
Coordinator of the Master of Orthodontics and Dentofacial Orthopedics of Athenea Dental Institute. San Jorge University.

Dr. Javier Echarri
Professor of the Master of Orthodontics and Dentofacial Orthopedics at Athenea Dental Institute. San Jorge University.

Case report 01318
Male patient presenting molar Class II, 2nd division, right subdivision, with severe anterior deep bite. The profile is straight,
presenting skeletal Class I and the smile aesthetics is normal (fig. 1a-h). The patient presents retention of the lower left canine
in the chin area with the presence of the lower left temporary canine (fig. 2).

Figs. 1 a-c. Initial registrations.
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Fig. 1d-h. Initial registrations.

Fig. 2. Note the lower left canine retention.
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TREATMENT PLAN
Treatment with the extraction of the first upper bicuspids and surgical removal of the retained lower left canine. The lower left
temporary canine is not removed. Medium anchorage with Nance button.

TREATMENT
The treatment is started with extraction of the first upper bicuspids, bands bonding in the first upper molars with Nance
appliance and .018” MBT brackets in the upper teeth. Alignment and leveling with .016” NiTi arch wire (fig. 3a-d).

Figs. 3a-d. Treatment sequence 1.

The treatment is continued with the surgical removal of the 33 and the change to .016”x.022” NiTi arch wire to establish the
torque (fig. 4a-d).

Figs. 4a-d. Treatment sequence 2.
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At the next appointment, the lower arch is bonded with Roth .018” brackets and then we proceeded with the alignment and
leveling using .016” NiTi arch wire (fig. 5a-e). Note that the anterior deep bite has been corrected.

Figs. 5a-e. Treatment sequence 3.

The treatment is continued with .016”x.022” SS arch wire with antecanine “T” loops and compensation curves for space
closure, and lower .016”x.022” SS arch wire (fig. 6a-d).

Figs. 6a-d. Treatment sequence 4.
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The upper canines are distalized with an elastic chain from canine to molar and the midline is centered with a right Class II
elastic (figs. 7a-e and 8a-c).

Figs. 7a-e. Treatment sequence 5.

Figs. 8a, b and c. Treatment sequence 6.

Then the anchorage loss is started with short class III elastics (fig. 9a-e).

Figs. 9a-e. Treatment sequence 7.
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The canine-to-canine figure “8” ligature is positioned and the space closure is continued with the elastic chain (fig. 10a-e).

Figs. 10a-e. Treatment sequence 8.

Figure 11a-e shows the continuation of space closure in the maxilla with an elastic chain and the space is opened with an
open coil-spring to give more size to the temporary lower canine, to compensate the Bolton’s discrepancy and to allow for
final intercuspation.
After the space closure, the case is finished with upper and lower .017”x.025” SS arch wires with antemolar omegas,
compensation curves and intercuspation elastics.

Figs. 11a-e. Treatment sequence 9.
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The final follow-up can be seen in the Figure 12a-k with an incisive and canine Class I occlusion, but molar Class II due to the
extraction of 14 and 24. Fixed upper and lower retention is carried out.

Figs. 12a-i. Final records.
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Figs. 12j y k. Final records.
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The initial and final records are compared in the figure 13a-p, and the follow-up after one year can be seen in the figure 14a-h.

Figs. 13a-l. Before and after.
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Figs. 13m-o. Before and after.

Figs. 14a-h. 1 year follow-up.

40

60 ECTS
The Master Course of Implantology of Athenea Dental Institute has a group of lecturers with an extended clinical
and teaching experience who will teach all the concepts based on evidence.
In a close relationship with their students the professors will share their experience in order to teach the students
the ability of diagnosis, planning and clinical procedures which will help the them to achieve the success in their
implant cases.
With professors from different disciplines, like periodontics, orthodontics, TMJ, etc, students will get the capacity to
have and interdisciplinary approach in treating their patients.
In our program, we study in depth the occlusion and the management of the mandibular kinematics, muscles and
joints.
For more information, please, visit our website: www.atheneainstitute.com
Starting: 3rd edition in Barcelona, Spain. January 2021
Starting: 2nd edition in Rzeszów, Poland. March 2021
Master Course validated by Universidad SAN JORGE.
The students will obtain 60 ECTS.
Duration: 2 years – 1 module of 3 days per month
Theory – Virtual Campus – Hands-on – Clinics
Language: Espanish (Spain) | English (Polond)

c/ Cartagena 248-256 local 5. 08025 Barcelona, Spain
+34 93 513 74 81 | +34 678 725 860
www.atheneainstitute.com | info@atheneainstitute.com

Case report

Sleep-disordered breathing and orthopedic treatment
Dr. Carla Maria Melleiro Gimenez

PhD in Orthodontics; Professor of Orthodontics in FOA –UNESP (Faculdade de Odontologia de Araçatuba-Universidade
Estadual Paulista)/ Brazil

Dr. Francisco Antonio Bertoz

Titular Professor of Orthodontics in FOA-UNESP (Faculdade de Odontologia de Araçatuba- Universidade Estadual
Paulista)/ Brazil

Dr. Andre Pinheiro de Magalhães Bertoz

PhD in Orthodontics; Professor of Orthodontics in FOA –UNESP (Faculdade de Odontologia de Araçatuba-Universidade
Estadual Paulista)/ Brazil

ABSTRACT
Skeletal class II malocclusion with mandibular retrognathia has an important influence on facial appearance, masticatory
function, and dimensions of the upper airways that contribute to obstructive sleep apnea. In the case presented in this article,
the patient had a class II 1st division malocclusion with mandibular retrusion, maxillary atresia, protrusion of the upper incisors,
convex facial profile and facial characteristics common in mouth breathing patients. After the polysomnographic examination,
recurrent episodes of respiratory obstruction were observed. The therapeutic priority was to increase the transverse dimension
of the maxilla through rapid maxillary expansion and subsequent mandibular advancement, both with functional appliances.
The monitoring of air obstruction and sleep disorders was performed routinely to carry out the correct orthopedic planning,
especially in growing patients. Early diagnosis and treatment of obstructive sleep apnea in pediatric patients can affect the
results of orthopedic treatment, improving the quality of life and quality of sleep.
Keywords: Class II Malocclusion. Sleep-disordered breathing. Obstructive Sleep Apnea. Rapid Maxillary Expansion.
Balters Bionator.

INTRODUCTION
Class II malocclusion is characterized by the posterior position of the mandible with respect to the maxilla and the distal
occlusion ratio of the first permanent upper molar1. Mandibular retrognathia is one of the most important events of skeletal
class II malocclusion that affects facial appearance and masticatory function2. The retrognathic position influences the
dimensions of the airways, contributing to obstructive sleep apnea (OSAHS) and other respiratory problems such as snoring3.
Polysomnography (PSG) is considered the most effective method for detecting the frequency of apnea and hypopnea events
during sleep4. Polysomnography determines parameters such as sleep time, respiratory efforts and air flow, heart rate and
pulse oximetry to determine blood oxygen saturation under standard conditions5.
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Case report
Functional appliances are routinely used in growing patients with mandibular retrognathism and can contribute to increasing
the dimensions of the airways and thus reducing the risk of respiratory disorders6. The case report evaluated through PSG
and tomography (CT) shows the effectiveness of orthopedic treatment in improving the airways dimension in patients with
class II, 1st division malocclusion, diagnosed with OSAHS.

CASE
An 11-year-old female patient, examined at the Orthodontic Clinic of the Araçatuba School of Dentistry by its manager. The
patient reported her dissatisfaction with the position of her temporary teeth, snoring, night sweats and lack of concentration
during the day.
Intraoral examination and dental radiographs showed a class II, 1st division malocclusion, mandibular retrognathia, atresia
(compression) of the maxilla, convex profile and facial characteristics typical of mouth breathers. (Figs. 1 to 8).

Fig. 1. Initial extraoral photos.

Fig. 2. Initial right lateral intraoral photo.

Fig. 3. Initial central intraoral photo.

Fig. 5. Initial upper occlusal intraoral photo.

Fig. 4. Initial left lateral intraoral photo.

Fig. 6. Initial lower occlusal intraoral photo.
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Fig. 7. Initial lateral X-ray.

Fig. 8. Initial airways tomography.
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The PSG was performed and sporadic episodes of snoring and mild obstructive apnea with an apnea / hypopnea index of
4.5 per hour were detected. The number of respiratory events was 40 (34 obstructive, 5 central and 0 mixed). The saturation
index was 3.9, the mean saturation 96% and the minimum saturation 83% (Fig. 9).

Fig. 9. Polysomnographic report before the treatment.
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The therapeutic plan established as a priority the increase of maxillary transverse dimension with Rapid Maxillary Expansion
using a Hyrax appliance. This strategy was carried out to increase nasal air capacity and to advance the mandible later with
the Balters Bionator as a functional orthopedic device.
Photographs taken after active treatment can be seen in the Figures 10 to 17.

Fig. 10. Extraoral photo after the evaluation.

Fig. 11. Right intraoral photo after the evaluation.

Fig. 12. Central intraoral photo after the
evaluation.

Fig. 14. Upper occlusal intraoral photo after the
evaluation.
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Fig. 13. Left intraoral photo after the evaluation.

Fig. 15. Lower occlusal intraoral photo after the
evaluation.
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Fig. 16. Lateral X-ray after the evaluation.

Fig. 17. Airway tomography after the evaluation.

Immediately after the active period of rapid maxillary expansion, another PSG was performed and it showed the improvement
in the apnea / hypopnea index (4.2 per hour). The number of respiratory events was 37 (23 obstructive, 9 central and 0
mixed). The saturation index was 3.1, with a mean saturation of 96% and a minimum saturation of 85% (Fig. 18).
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Fig. 18. Polysomnographic report after the treatment.
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The CT was performed to measure the volume of air present in the airways before and after the Rapid Maxillary Expansion. In
the obtained information, the volume of the airways before the Rapid Maxillary Expansion was 9,759.1 mm³ and the minimum
axial area was 161.1 mm². After the Rapid Maxillary Expansion, the airway volume was 15,509.0 mm³ and the minimum axial
area was 74.7 mm², with a significant air volume increase (Figs. 8 and 17).
A new PSG and CT were performed after finishing the treatment with Bionator. PSG showed an improvement in apnea /
hypopnea indexes (2.2 per hour). The number of respiratory events was 15 (13 obstructive, 5 central and 0 mixed). The
saturation index was 3.1, the average saturation was 96% and the minimum saturation was 85%. CT showed an airway
volume of 10,495.4 mm³ and a minimum axial area of 158.6 mm³ (Fig. 18).
The treatment lasted 14 months with periodic follow-ups to evaluate the evolution of the occlusion. After 18 months, fixed
appliances were bonded for the completion of the case.

DISCUSSION
The pharyngeal airway has always been the area of interest for orthodontists, not only because of its relationship with
respiratory function and craniofacial growth and development, but also because of the effect that orthodontic treatments have
on airway dimensions. Some studies indicate that functional appliances may be a promising therapeutic method to increase
the airways dimensions in growing patients with skeletal Class II7,8,9,10.
The narrowing of the upper airways associated with the presence of skeletal malocclusions is considered an important
etiological factor for the development of obstructive sleep apnea in non-obese patients11,12. Sleep apnea in non-obese children
is a craniofacial growth disorder13. These characteristics can be observed in the case described in this article, which shows
a non-obese patient with the upper airways narrowing, Class II malocclusion with mandibular retrognathia and diagnosed
obstructive sleep apnea.
PSG is considered the most accurate test to diagnose obstructive sleep apnea4. It is not used routinely due to its high cost
and because it requires specialized equipment and technical personnel. In the study, an unassisted type III PSG was used
to achieve the diagnosis of obstructive sleep apnea. Between four and seven recording channels were used, which included
airflow, respiratory efforts, cardiac recordings, and oxygen saturation. In the end, the apnea / hypopnea index was 4.5 per
hour.
The ability to perform precise measurements in several planes in cross areas, 3D reconstructions and volumetric measurements
of the upper airways are some of the advantages of CT, compared to cephalometric techniques10. In the present case, CT
was performed after the obstructive sleep apnea diagnosis, in order to evaluate the volume of the upper airways in a similar
way to other studies, and indicated a significant increase in the volume and / or dimensions of the airways after the treatment
with functional or orthopedic appliances9,10,14,15.
Transverse discrepancies can be corrected using Hyrax-type appliances, which can perform Rapid Maxillary Expansion
(RME) and thus treat structural and functional problems of the middle third of the face, by applying orthopedic forces on the
mid-palatal suture, the forces transmitted to the cranial and circummaxillary sutures16.
In the case of this article, the patient had a posterior bilateral crossbite, and RME was performed to improve transverse
relationship, reduce airway resistance, and improve breathing pattern. The apnea / hypopnea index decreased from 4.5 per
hour to 4.2 per hour and the air volume increased from 9,759.1 mm³ to 15,509.0 mm³ after RME, demonstrating the efficacy
of the treatment.
The Balters Bionator was used as a functional device to induce mandibular advancement in children diagnosed with Class II
associated with mandibular retrusion17. This appliance performs an anterior displacement of the mandible which finally results
in a postural position of the mandible, improving maxillomandibular relations17. It is indicated in patients with skeletal Class II
with a vertical growth pattern. In the case of this article, the patient also presented a airways dimensions narrowing compared
to patients with normal growth3, which resulted in a reduction of the apnea / hypopnea index to 2.2 per hour but the volume of
the airway was 10,495.4 mm³, lower than that observed after RME. This finding could be related to the fact that the patient has
already passed the growth peak between the two measurements and had a physiological neck narrowing, slightly reducing
the volume of the airway. However, when this situation is compared to the initial one, an increase in the upper airway can be
observed at the end of orthopedic treatment.
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A recent meta-analysis showed that early treatment with functional or orthopedic devices produced a positive effect on the
upper airways, especially in the dimensions of the oropharynx, in growing patients with skeletal Class II2. Functional or
orthopedic appliances cause an anterior displacement of the jaws with an adaptive change of the soft palate that increases
the airways dimensions, which contributes to reducing the resistance to airflow and the potential risk of obstructive sleep
apnea in the future.
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A patient presenting a Class I malocclusion with crowding.

INTRODUCTION
Adult male patient (case 01575). He presents molar Class I severe crowding. He has labial gingival recessions that do not
recommend expansion. Upper third molars are present and lower third molars are absent. He presents skeletal Class I with
upper and lower normognathia, mesial facial pattern and straight profile.
The initial records are seen in Figure 1.
Orthodontic treatment carried out with extraction of the first four bicuspids and anchorage reinforcement with upper Nance
appliance and lower adapted lingual arch and CSW mechanics.

Fig. 1a, b y c. Initial records.
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Fig. 1d-k. Initial records.
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TREATMENT
Treatment Plan
•

Orthodontic treatment with extraction of the first four bicuspids and anchorage reinforcement with upper Nance appliance
and lower adapted lingual arch and CSW mechanics (medium anchorage).

•

Extraction of 14-24-34-44.

•

Medium anchorage using Nance appliance with expansion loops and adapted lingual arch.

•

Roth .018”esthetic brackets on 22 and lower teeth. In the rest of the upper teeth, MBT .018” aesthetic brackets were
bonded.

•

Alignment, Leveling and Rotation correction (ALR) - .016 ”NiTi arch wire.

•

STIR Stage (closing of Spaces, Torque and Incisors Relation):
•

Torque establishment with .016”x.022” NiTi arch wire.

•

Space closure with .016”x.022” SS archwire with T loops and compensation curves.

•

MID stage (Midline, Intercuspation and Detailing).

•

A .017”x.025” arch wire with omega loops and compensation curves.

•

Fixed lower canine-to-canine retention and removable upper retention with Wraparound Retainer.

SEQUENCE OF TREATMENT
Treatment begins with the extraction of 14 and 24, bands bonding in 16 and 26 with a Nance appliance with expansion loops
(to correct rotations of the first molars), .018” ceramic brackets with MBT prescription in all teeth except in 22, a bracket with a
Roth prescription was used to control the torque, and .016” NiTi arch wire for the Alignment, Leveling and Rotations correction
stage (ANR stage). See figure 2.

Fig. 2a-d. ALR stage.
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Treatment was continued with the extraction of 34 and 44, cementation of bands at 36 and 46 with adapted lingual arch wires,
cementation of .018” Roth prescription cosmetic brackets and .016” NiTi arch wires for the alignment, leveling and correction
stage of rotations (ANR stage). See Figure 3.

Fig. 3a-e . Etapa ANR.

In the ETRI stage (closure of Spaces, Torque and Incisors Relationship), the torque was established with upper and lower
.016”x.022” NiTi arch wires (figs. 4 and 5) and the space closure with .016”x.022” SS archwire with T loops and compensation
curves. The closing mechanics was sliding with an elastic chain (figs. 6 to 11).

Fig. 4a-e . ALR stage.
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Fig. 5a-e . ALR stage.

Fig. 6a-e. STIR Stage.

Fig. 7a-e. STIR Stage.
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Fig. 8a-e . STIR Stage.

Fig. 9a-e . STIR Stage.

Fig. 10a-e . STIR Stage.
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Fig. 11a-e . STIR Stage.

The MID finishing stage (Midline, Intercuspation and Detailing) was performed with upper and lower .017”x.025” arch wires
with omega loops and compensation curves (figs. 12 and 13).

Fig. 12a-e . MID stage.

Fig. 13a, b y c . MID stage.
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Fig. 13d y e . MID stage.

The obtained results are observed in the figure 14 and the comparison of before and after the treatment views in figure 15.
The superposition of the cephalometric tracings can be seen in the Figure 16.
After the removal of the brackets, a fixed lower canine-to-canine retention and removable upper retention were carried out
with a Wraparound Retainer.

Fig. 14a-h. Final result.
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Fig.14i, j y k. Final result.
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Fig. 15a-l. Before and after.
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Fig. 15m-p. Before and after.

Fig. 16. Superposition of cephalometric tracings.
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