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Morphological changes of the upper maxilla
produced by the hyrax type circuit breaker in early

age: case report

Abstract

The case report of a 11 years old boy, with transversal micrognathism is described, who
attended the “Agustin Hombach” Dental Clinic at the Sacred Heart of Jesus Campus of
UNICAH, Tegucigalpa Honduras due to having crowded upper incisors, so It was decided
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to use the Hyrax expansion screw, with which it was possible to improve the patient’s

facial aesthetics and smile. This is an effective therapeutic procedure, as it allows a rapid
widening of the airways, bone bases of the jaw, while increasing the length of the dental

arch and the space necessary for the alignment of the teeth.
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Introduction

The palatal disjunctor is placed during the growth stage, taking
advantage of the plasticity of the maxillary bones in early stages and
the fact that the mid-palatal suture has not yet closed.! Transverse
malocclusions are considered alterations of occlusion in the horizontal
or transverse plane and are independent of the relationship that exists
in the sagittal and vertical planes.”> Rapid maxillary disjunction is
an impressive orthopedic procedure for patients with transverse
micrognathism of the maxilla; a clinical entity of difficult diagnosis,
but with a high incidence in patients with negative discrepancy and,
therefore, with severe malocclusions.? On the other hand, orthopedic
palatal expansion is indicated in case of contraction of the transverse
diameter of the upper arch in children and young people aged 15-16
years, where a transverse discrepancy of more than 5 mm needs to be
corrected.* The reduction in symptoms of TRS could be related to the
downward and forward movement of the jaws caused by ERM, leading
to an increase in nasal chambers and improved airflow. The orthopedic
effect it produces leads to an increase in both the nasopharyngeal space
and a benefit in the position of the tongue. This enlargement of the
maxillary bone is generated through distraction osteogenesis, which
is favored by the fact that this region is composed of compact bone
laterally and fibrous tissue with collagen fibers, fibroblasts and blood
vessels in the center.’

Clinical case

Male patient 11 years old with permanent dentition, skeletal class
II, straight profile, compressed airway, cervical bone maturation
stage CS2, presents compression of the upper arch and deep
palate, mandibular retrogantism, with an upper model discrepancy
-7.5mm, Bolton analysis shows anterior discrepancy of 5.4mm, the
Pont analysis shows a transverse length deficit of -9.20mm, severe
crowding in the upper jaw, moderate crowding in the lower jaw,
facial biotype is mild Dolicofacial, in the periodontal examination
aberrant lingual and labial frenulum was observed; the lower one
limits the lingual movement. The indicated examinations included:
intraoral photography, panoramic and lateral skull radiographs. When
evaluating the results it was corroborated the existence of a transverse
micrognathism of the maxilla (Figure 1).

Figure |

The treatment plan was discussed and it was decided to use the
9mm Hyrax type expansion screw, bands were made in the first
molars, which were not cemented to be removed with an impression
and to obtain a working model, in which this screw was adapted
(Figure 2&3). The labial frenectomy was performed by the specialty
of Periodontics using the classic rthomboidal technique, then on
October 23rd, 2023 the cementation of the 9mm. hyrax type disjunctor
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was performed, applying two daily activations until the formation
of the diastema (Figure 4). Applying two daily activations until the
formation of the diastema (Figure 4). The appliance was activated
Ya turn in the morning and %4 turn at night (0.5/day) for a total of 18
activations. Maxillary expansion was chosen instead of premolar
extractions due to oral respiration. He is a patient with a restricted
airway, therefore extractions would accentuate this condition; on
the contrary, expanding the airway would be advantageous for his
breathing, on the other hand, by providing the necessary space for
the correct location of the tongue, it favors the stability of the upper
arch.® At all times, both the patient and the mother were told in detail
how the hyrax-type circuit breaker works and that they could feel
slight discomfort, as well as pain and tingling sensations. After 18
days, separation of the median suture was observed. Then, acrylic was
added to the screw with the disjunctor to be used as a containment
appliance for 3 months to allow time for the bone neoformation of the
suture, while the 0.018 royh brackets were placed 7o align her teeth
(Figure 5).
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Figure 5 Comparative radiographic analysis
Orthodontic phase

Roth 18 brackets were cemented to align and level both upper and
lower arches with a sequence of niti cooper archwires. Subsequently,
adrag impression was taken to fabricate a transpalatal archwire and the
hyrax type disjunctor was removed.

Comments

With disjunction, orthopedic expansion is performed to separate the
midpalatal suture by applying forces between 3 and 10 ounces against
the lateral sectors of the upper jaw. For each millimeter of posterior
expansion, 0.7 mm of arch length is obtained.” The importance of these
disjunctors lies in the fact that they make it possible to correct, without
surgical intervention, the contractions of the transverse diameter of
the upper arch, which are related to a skeletal base defect. These can
often be found associated with class I, II or III malocclusions. The
use of the Hyrax expander appliance has the advantage of being more
hygienic and comfortable than those with extensions or acrylic plates,
besides the fact that results can be seen within days. The effectiveness
of this screw in rapid maxillary expansion was demonstrated, as it
contributed to improve facial esthetics and the patient’s smile. Rapid
maxillary expansion performed with a Hyrax type disjunctor in a
patient in stage CS2 has a high probability of success. Undoubtedly, a
spontaneous repositioning of the mandible to a more anterior position
was obtained and changes were observed in the nostrils which were
compressed and are now permeable, contributing to better breathing
and cerebral oxygenation in the patient (Figure 6 & 7).

Figure 6 Comparative radiographic analysis
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Figure 7 Comparative extraoral photographic analysis

Discussion

The treatment began in October 2023 and consisted of two
phases: an initial phase of an orthopedic nature that consisted of the
rapid expansion of the jaw and the second orthodontic phase for the
correction of dental anomalies. In the literature, it is considered to
be of multifactorial origin in the triggering of dental malocclusions.
The presence of distorting oral habits such as finger sucking, mouth
breathing, atypical swallowing, among others, can alter the growth
of both deficit and excess of the maxilla.? The Hyrax type expander
has the advantage of being the one that causes the least inclination of
the molar and premolar axes during disjunction, it is more hygienic
and comfortable than those with extensions or acrylic plates such as
the Hass and the Mc Namara expander, its importance lies in the fact
that they correct these transverse alterations quickly and effectively
avoiding costly and surgical procedures.>'® The ERM achieves
benefits such as changes in the nasal floor, widens the nasal area,
returns to natural physiological function, reduces respiratory diseases
and allergy symptoms, improves sleep, feeding and phonation, and
changes have also been described at the level of growth hormone
(pituitary gland).! The heavy forces generated by the maxillary
disjunction allow maximizing the skeletal effects and minimizing
the effects on the dental tissue, at the dental level it manages to
correct the transverse discrepancies of the maxilla increasing the
interdental widths achieving morphological changes in the palate.”'°
The characteristic clinical sign that the disjunction was performed
correctly is the formation of an important interincisor diastema,
which closes naturally in a different period of time by the action of the
supracrestal fibers of the periodontal ligament, this fact was verified in
the evolution of the patient, which she presented after the opening of
the suture. The formation of new bone tissue in the free space between
the edges of the suture, being a modeling treatment of the palatal
suture and other circummaxillary sutures.’°
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Conclusion

Rapid expansion of the upper jaw performed with a Hyrax type
circuit breaker in a patient with stage CS2 has a high probability
of success. Spontaneous replacement of the jaw to a more anterior
position. Radiographic changes in the nasal passages.
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