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Abstract. The vertical problems of the stomatognathic system that alter the overbite, either by
increasing in the deep bite (DB) or decreasing in the anterior open bite (AOB), are among the
great challenges of the dentofacial corrections in the treatment and the retention and stability
protocols. It is always good to report that a correct diagnosis is fundamental in the choice of
treatment protocol and that skeletal involvement, be it hyper divergence in case of open bite or
hypo divergence in case of deep bite, aggravates the problem and as a rule tends to increase
treatment and containment time. In this paper the state of art of AOB treatment with Jaw
Functional Orthopedics (JFO) will be discussed. It should be emphasized that JFO has a unique
diagnostic tool for changes in vertical growth of the face, the Articular Compass, developed by
Simões. Studies show that the use of treatment protocols developed by Simões, the SNs (SN2,
SN3, SN6) act in the increase of overbite efficiently (𝑃 0.003) in cases of open bite. This is
weak evidence, due to the design of the study, but with promising results, so Randomized Clinical
Trials are needed to investigate if these results are replicable.
Keywords: anterior open bite, treatment, jaw functional orthopedics, functional orthopedic
appliance.
1. Introduction
Vertical problems, both anterior open bite (AOB) and deep bite (DB), are usually challenging
to treat and to retain [1-4]. Craniofacial growth pattern may compromise these malocclusions in a
way that only surgical treatment protocol can bring some satisfactory clinical results [5]. Anterior
open bite (AOB) retention time and stability are not completely clear [2]. Deep Bite, besides being
one of the most common malocclusions has the same status of AOB retention and stability have
much to be known [1, 2].
Both malocclusions have a significant impact on orofacial aesthetics and stomatognathic
system function and health affecting periodontium, temporomandibular joint (TMJ). Both can
change the electrical activity of cervical muscles [6] and can deform cervical vertebrae [5].
Treatment planning of both malocclusions are complex because involve a wide range of factor
including psychosocial ones [1-4].
Prevalence of deep overbite was found to be 21 % to 26 % in the normal population [3], and
about 75 % in orthodontic patients [7]. The overall prevalence of anterior open bite was 16.52 %
in children and adolescents. The prevalence was 19.38 % in South America. The prevalence of
anterior open bite was 22.67 % among females and 16.99 % among males. The prevalence of
anterior open bite was 18.84 % in the primary dentition, and 14.26 % in the mixed dentition [8].
As can be seen both malocclusions have approximately the same prevalence among general
population impacting together from 30 up to 40 % of the general population.
Facial Biotype influence significantly treatment expectations regarding planning, conduction,
treatment time, treatment retention and stability [5]. Most of cephalometric analysis have linear
and/or angular measurements to study vertical pattern growth of the face as a whole and cranial
base, mandibular and maxillary vertical growth pattern separately [9].
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Analysis of the divergence growth pattern of the face can bring valuable information to vertical
problems treatment. Simões [5, 10] created the Articular Compass cephalometric analysis (Fig. 1)
that is an important and crucial tool for vertical problems treatment. An hypodivergent face with
a predominance of horizontal growth has a mandibular angle acute and generally a very strong
stomatognathic musculature worsening the deep bite treatment prognosis. On the other hand, a
hyperdivergent face compromise AOB treatment, sometimes leaving only surgical treatment as
an option. The Articular Compass cephalometry also provides information on the degree of
impairment of facial growth very useful not only in treatment planning but also on the treatment
conduction [5, 10].

Fig. 1. Articular Compass cephalometric structural analysis. Figure Extracted from Simões [10]

Fig. 2. Divergent occlusal plane – Plane/Plane.
Figure extracted from Simões [5]

Fig. 3. Divergent occlusal
plane – Curve/Plane

Analysis of the pathology of the occlusal plane is also a very important data and has to be
considered in both malocclusion treatment. In AOB, a divergent occlusal plane classified as
plane/plane (Fig. 2) were there is no curve on the occlusal plane and usually with occlusal contacts
on in the last teeth of the arch worsen AOB treatment prognosis while the divergent occlusal plane
classified as curve/plane (Fig. 3) improves prognosis. There must be treatment protocol
differences between both situations, on the first mandibular rotation is needed, on the second,
sometimes only anterior teeth movement is necessary for the AOB correction.
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2. Anterior open bite treatment scientific evidence
There are several treatment protocols for AOB with the efficiency scientifically proved such
as mini-implants (mini screws of mini plates) [11, 12], aligners [13-15], headgear [16], posterior
build ups [17], surgical treatment [18], bite blocks [19] among others.
In a systematic review, Santos et al [20] reported that there was insufficient evidence to allow
inference to be drawn about the effects of AOB treatment with the functional orthopedic
appliances used in the treatment. In the Randomized Clinical Trials (RCT), they identified, and
recovered the techniques used by Fränkel, a comparison between fixed and removable palatal crib,
chin cap and bonded spurs. They included any type of functional appliance used for AOB
treatment such as Fränkel, Bionator, Sns, Bimler, Planas in comparison with a no treatment,
alternative treatment or wait-list control.
Soares and Santiago [21] in a retrospective study in a sample with a wide range age reported
efficiency of Jaw Functional Orthopedics in the treatment of AOB (P = 0,003). Even though, there
is still little evidence of the efficiency of Jaw Functional Orthopedics in AOB treatment. Soares
and Santiago [20] findings are promising but the strength of the data is weak based on the scientific
evidence pyramid.
In their paper, Santos et al. [20] did not separate mechanical orthopedics and functional
orthopedics. They found papers where the only functional orthopedic technique used was the
Fränkel technique, the other types (crib, chin cup, and bonded spurs) are mechanical orthopedics
appliances denoting the scarcity of investigation with functional orthopedics appliances. Their
conclusion that high quality RCTs are needed reveals the necessity of investigations of clinical
results and modus operandi of functional orthopedics appliances.
The mechanism of action of JFO in the treatment of anterior open bite is still unknown taking
into consideration scientific evidence. With mechanical orthopedics, rotation of mandible and
maxilla is already proved [13, 16, 19]. There are some theories about how JFO modifies the
stomatognathic system but none proved. Costa et al [22] found a weak correlation of the
mandibular degree of closure (𝑃 = 0,098). No other paper regarding this subject was found in
Capes Portal or Medline using key words “anterior open bite”, “treatment”, “skeletal changes”,
“mechanism”, “dentofacial orthopedics”, “jaw functional orthopedics” and “functional
orthopedics”.
3. Conclusions
There are weak evidences that JFO is effective in AOB treatment.
Randomized Clinical Trials are needed for a profounder view in this subject.
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