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Abstract. Dental topography can be defined as the division of receptive fields that we have in the
crown of the tooth. It is necessary that we understand this concept very well because it makes all
the difference in clinical practice. We need to understand the receptive fields of the tooth, and we
must use this knowledge when prescribing accessories for a functional appliance, understanding
its function and where these accessories should touch to generate the expected effect. In this paper
we will discuss the fundamentals of dental topography and show some accessories used on the
therapeutic arsenal of Jaw Functional Orthopedics.
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1. Introduction

Tooth is a rigid structure connected to extremely sensitive soft structures. A slight mechanical
disturbance in the enamel can be perceived in exquisite detail by the periodontal ligament [1, 2]
and the pulp [3] And the discriminative capacity is so great that we can sectorize the dental crown
[1, 2]. The division of thirds in the dental crown, vertically, follows the pattern of the columns of
tooth formation that end up generating mamelons [4]. Differentiated receptive fields are generated
both vestibular and lingual. Horizontally, we can divide the crown into cervical, middle, and
incisal thirds (Fig. 1). In this way, we can didactically establish 9 receptive fields in the crown of
the tooth. These receptive fields refer to the sensations perceived by the pulp and mainly by the
periodontal ligament. The touch performed on the crown propagates through the laws of physics
(which can be quantified with finite element studies), and can thus be perceived, as mentioned, by
the nerve endings of the pulp and periodontium [5, 6].

Fig. 1. The dental crown can be divided in 9 receptive fields. We must consider on a vertical division,
the establishment of a mesial third, a medium third and a distal third. Considering a horizontal division,
we will have a cervical third, a medium third and an incisal third

The periodontal ligament has a hydraulic system that is highly sensitive to any mechanical
disturbance, having inside it the presence of specific axonal specializations that can perceive

5 0 JAW FUNCTIONAL ORTHOPEDICS AND CRANIOFACIAL GROWTH. NOVEMBER 2022, VOLUME 2, ISSUE 2


https://crossmark.crossref.org/dialog/?doi=10.21595/jfocg.2022.22786&domain=pdf&date_stamp=2022-11-01

THE INTERFACE BETWEEN DENTAL TOPOGRAPHY AND FUNCTIONAL APPLIANCES ACCESSORIES.
DALTON HUMBERTO ALMEIDA CARDOSO, PATRICIA VALERIO

minimal stimuli and generate afferents to the CNS [7]. The tooth perceptive ability starts with first
temporary incisor eruption and reaches its maturity after the eruption of the second molar.
Depending on the location of the mechanical disturbance and the age of the individual, the
remodeling response will be different because the density of receptors varies not only from tooth
to tooth, as in the same tooth varies from region to region, When these different afferents reach
the central nervous system, they will generate different motor outputs for the muscles (which are
being controlled in postural terms by the periodontal ligament), and we must remember that
muscles control bone remodeling [8-10]. Other important aspect is that brain representation, both
at the level of Gasserian ganglion or at the level of the mesencephalic nucleus is greater in the
incisors and do to that we are always trying to achieve DA (Determined Area), to amplify the
afferences to the CNS [11, 12]. Having all these considerations in mind, it is extremely important
that the appliance confection and accessories placement follows strict rules, and some details must
be considered:

1) Accessories are bent pieces of wire, with pre-determined designs, added to functional
appliances as a resource to obtain specific therapeutic answers. They can never negatively
influence the therapeutic posture changing (TPC) of this appliance.

2) Modifications are some alterations made on a given appliance to individualize the
therapeutic purpose. The operational base, the structure and the fundamental components of the
original appliance must be always kept without any modification.

2. Clinical relevance

Jaw Functional Orthopedics is not removable orthodontics. The functional appliances way of
working is based on the generation of different afferences (neural excitation), to change the motor
efferences and, in consequence, lead to change on bone remodeling. Due to that, the correct
planning and placement of accessories that will lead to desirable afferences, are critical for an
effective clinical approach.

3. Relevant accessories

Some important points on accessories confection are shown here, and it is necessary to
reinforce that, for any given accessory, the placement of the bends must respect the therapeutic
objective. It means that, the specialist must draw for the technician construct. To understand this,
let’s see an important example:

3.1. Ondulating propulsion arch

Modification of the Bimler vestibular arch with the purpose of touching specific areas of the
crown, to generate remodeling and consequent alignment Fig. 2.
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Fig. 2. a) Scheme of confection of an Ondulating Propulsing Arch. Observe that the measurements
must be respected because they take in account the clinical observations of Simdes.
b) The nine topographic places must be observed

ISSN ONLINE 2669-2783, KAUNAS, LITHUANIA 5 1



THE INTERFACE BETWEEN DENTAL TOPOGRAPHY AND FUNCTIONAL APPLIANCES ACCESSORIES.
DALTON HUMBERTO ALMEIDA CARDOSO, PATRICIA VALERIO

® e B o S5
* * N xtaion

a) Different possibilities for touching one of the nine sites of the crown

b) Four different possibilities of arch folding enhancing flexibility
and generating multiple neural excitation points
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¢) Vestibular arch folding can be used as anchorage for traction (superior left), as support for shields
(sup right). Observe that the design of the vestibular arch influences the minimum movement made
by the shield. On inferior figures, different possibilities of folding,
to generate neural excitation on superior and inferior vestibular arch
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d) Different possibilities of Eschler arch modification. On the schemes where stars
are not highlighted, the accessory was designed to reinforce the anchorage of posture changing
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e) Different designs for different purposes. On upper images, intrusion (left) and traction (right) design.
On lower images, mandible, and incisors anchorage (left) and neural excitation
for two central incisors mesial lingualizing (right)
Fig. 3. DHC arch designs. Observe that in all panels, the star shows the dental
neural excitation respecting the crown topography

¥ = EXCITAGAO NEURAL (EN)

3.2. Different types of vestibular arch designed by Simdes [11] and the first author

Sometimes, to achieve the therapeutic goal, it is necessary to create modifications on vestibular
arch generating specific designs. Always respecting the crown topography, each folding aims to
amplify the dental neural excitation or to anchor the posture changing. According to Simdes
principles, the first author of this article, developed important designs for vestibular arch, that will
be shown on 5 panels of the Fig. 3.

4. Discussion

Despite not having nerve endings in its structure, enamel perceives mechanical stimuli in two
ways:

1) The mechanical signal propagates to the amelodentinal limit and there activates the sensory
fibers present in the dentinal canaliculi [3].

2) The propagated mechanical signal excites the highly discriminative nerve endings of the
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periodontal ligament [2, 13, 14].

Therefore, any touch exerted on the crown, even being minimal, will be perceived, because it
generates a disturbance in the nerve fibers of the pulp and/or periodontal ligament. An important
issue is the fact that fibers and receptors have different densities in each tooth. Anterior teeth have
a larger population of receptors that decrease until the molars [15, 16]. We must also remember
that there is a difference in perception, depending on whether these fibers are more cervical,
median, or apical [17, 18], and the motor response generated will consequently be different. There
is also a difference in the density of nerve fibers and receptors if we consider the primary and
permanent dentition [19]. The perceptive ability matures and reaches its fullness after the eruption
of the second molar. This means that, depending on the location of the mechanical disturbance
and the age of the individual, the remodeling response will be different.

5. Conclusions

Accessories used in functional appliances are not springs to push or pull teeth. They are
mechanisms specifically designed to generate neural excitation directly touching specific points
of teeth crown or helping to anchor the posture changing generated by the appliances.
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