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Abstract: The report systematizes the materials and technologies for diagnosis and treatment of occlusion in
dentistry. Prospective digital technologies for expert diagnosis of orthodontic condition in patients are considered. It
has been shown that any medical dental action affects the whole body, for example temporomandibular joint
dysfunction (TMJ) can cause a problem in another part of the body. The synergy of engineering and medical
approaches in this field of science is very important to achieve significant results.
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INTRODUCTION

Orthodontics is a young but a fast growing medical specialty which expertise includes
occlusal anomalies and problems in the muscular-skeletal system, which may have occurred due to
pathological dental contacts [1-4]. The multidisciplinary medical discipline that researches these
problems is called Posturology. It involves specialists such as orthodontists, ophthalmologists,
neurologists and physical therapists.

The goal of the orthodontic treatment is more than fixing deformities. It is a possibility for
prophylaxis and change in the pathological maxilla-facial growth processes.

Posturology studies human posture (the neuro-muscular-skeletal system keeping our bodies
upright.) Specialists in this field recently proved that solving occlusal, temporomandibular joint
(TMJ) and jaw issues we can prevent skeletal deformities, periodontal pathological processes,
esthetic and phonetic problems.

EXPOSITION
1. Measuring occlusion digitally
The term “occlusion” refer as upper and lower teeth making contact. In other words - the bite.

Dentists use T-scan (Fig. 1) to analyze the bite on the first appointment. The apparatus could
visualizes the destructive forces before they become a problem causing dental fractures and joint
pain. T-scan simultaneously shows the real measured forces in every contact point, as well as the
first contact (normally in the posterior region). The real time in mm/sec of full dental contact
(irregular contact needs more muscle force, which adds to unwanted muscle volume) could also be
determined. With T-scan the need of proper treatment could be provided more easily, compared
with the use of articulating paper.

8 JloknaawT e mpencTaBeH Ha Hay4yHaTa KoHepenuus Ha PY u CY 2021 ¢ opuruHanaHO 3ariaBue Ha ObIrapcku
e3uK: ,,CpaBHUTEITHO U3CIICABAHE HA OPTOJOHTCKH MaTepHaI U TEXHOJIOTHH'
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Fig.1 T-scan equipment

Depending on the degree of severity and reasons for occlusal problems, the treatment could be
limited to changing fillings or to full rehabilitation. Orthodontic treatment can be either conducted
independently or alternatively combined with prosthodontics.

Another reason for malocclusion are malposition of teeth and jaws. Tooth rotation is an
orthodontic anomaly which causes malocclusion and overload of other tooth/teeth which may also
rotate or consequently change the position in order to avoid the load.

Thus the new digital analysis technology takes us to a higher level in prosthodontic and dental
treatment which provides security and confidence during meals.

The modern digital apparatus used in dentistry for studying the occlusion represent the
process of “bite” in “time-force” diagrams (Fig. 2). In this diagrams we obtain information
regarding the level of forces induced on the teeth and the time they occur. The information is
represented in color graphs: (i) Black line - changes in the general force during process of scanning;
(i1) Red line - changes in the force on the right side during the overall scanning; Green line -
changes in the force on the left side during scanning.
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Fig. 2 “Time-force” diagram of an occlusion with specific time points: A - first occlusal contact; B -
static inter-cuspation; C - excursion beginning ; D - full bilateral disocclusion, incl. first premolar.

The diagram on Fig. 3 represents an example of a diagram representing four human “bites”
during a real patient examination used to balance the occlusion during correction. The distance
between the red and green line shows the quality of the occlusal balance. The digital scanners could
give a 3D representation of the force distribution as shown on Fig. 4.

Another important aspect of more precise study of the occlusion [5-9] is the correlation
between TMJ and jaw issues and some skeletal deformities illustrated in Fig. 5, a. Solving the
above dentistry issues, prevents skeletal deformities, periodontal pathological processes, esthetic
and phonetic problems. Evaluating a scanned image helps to find the best bite and identifying the
strongest potentially dangerous teeth contacts (Fig. 5, b).
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Fig. 3 A real example of “time-force” diagram representing human occlusion.
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Fig. 4 A 3D force distribution diagram taken from 3 “bites” showing a good force of
occlusion
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(a) (b)
Fig. 5 The link between the posture (a) and the TMJ dysfunction (b).

2. Classification of dental appliances and accessories [10-17]
Basic orthodontic appliances can be classified based on different criteria: purpose, mouth
position, type of forces needed, retention etc.
Classification according to the purpose.
A. Curative appliances:
(i) Mechanically acting;
(i)  Functionally acting (trough the muscle forces).
B. Prophylactic appliances:
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(1) Passive (bad habit);
(i) Active (creating new reflex) ;
(iii)  Placeholders.
C. Retention appliances: (i) removable (aligners); (ii) non-removable.
Classification according to mouth position:
(i) Single-jawed (active on one jaw);
(i) Double-jawed (active on both jaws simultaneously);
(iii)  Single-jawed acting on both jaws; appliances placed in the oral vestibule.

Classification according to retention position:

(1) Removable (attached, free);
(i) Non-removable (patient cannot remove them during treatment)

We also have fixed mechanically active orthodontic appliances - fixating elements and
techniques. Fixed mechanically active orthodontic appliances are attached to the teeth. The teeth are
moved by the elastic force of the orthodontic wire which has different properties. Steel, NiTi, CuNi,
titanium and TMA wires are used the most. The common advantage is that they act constantly,
independently of the patient’s cooperation. The most used contemporary appliance is the multi lock
technique [2]. Basic elements of fixed orthodontic techniques are:

1). Braces — made of metal alloys, they are positioned on the inner or outer tooth surface.
They can be ceramic (esthetic) and steel.

Contemporary multi lock appliances are derived from the Angel’s universal appliance. In
1925, he introduced the Edgewise technique which gives 3 dimensional control over all teeth, tooth
segments and the entire arch. Additional devices can help correct interjaw relations. Tweed further
developed and perfected this technique. Half a century later, Andrews created the Straight wire
technique which became a new revolutionary possibility for the development of fixating techniques.
With the Straight wire method, the information for the 3 dimensional position of every tooth is set
in the bracket itself, the slot is specifically angulated for every tooth and the arches are straight.

Table 1 Materials for dental accessories

Appliances/ Materials/ Dissemination Price Properties/
accessories technology in practice requirements
low High corrosion resistance,
Metal +++ high elasticity, good
Braces compatibility in mechanical
Ceramic ++ high characteristics with biological
Polymer + medium tissue.
Orthodontic Toughness, low elasticity,
appliances Polymer + +++ low moderate corrosion resistance,
metal biocompatibility.
Aligners (MTM) Moderate corrosion
Polymer +++ medium resistance, good
biocompatibility, low elasticity.
Ligatures Metal +++ high Different elasticity
Silicon ++ high
Rings Metal ++ medium Different elasticity
Soldering

2). Cannulas — for greater arch stability, it as a praxis to distally limit teeth using cannulas.

They are welded on the base of the bracket. The cannula lumen can have a round or
angulated cut, analog to slot size. Cannulas are often double, with bracket-like wings or gingivally
attached hooks.
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3). Angulated appliances, arches.

According to the basic principal of orthodontic treatment the original arch shape should be
kept because it gives the teeth maximal stability. Choosing the right wire arch is based on treatment
stage, current goal, brackets type and slot size.

4). Other elements - orthodontic accessories such as hooks, stops, lingual buttons, loops that
either help move single teeth or are hooks for elastic chains and slings.

The fixating technique goes through different stages, whilst teeth contacts change.

- Leveling stage (thin elastic NiTi arches are applies);

- Primary stage (the largest steel or TMA arches are needed);

- Contracting stage (angulated steel or TMA arches);

- Retention stage (with retention appliances. Passive fixed or removable aligners).

3. Materials and techniques used for accessories production.
Basic and most used materials are metals, ceramic and plastic. Table 1 shows the materials
and their wanted properties.

CONCLUSIONS

e Metal usage comes down to steels and titanium alloys, but plastic products are increasingly
sought after, especially because of their price, speed and flexibility considering patient’s needs.

e Studying occlusion with digital technology is a perspective method that ensures a precise and
expert diagnostics.

e Important: every medical action reflects on the entire body. Every dysfunction or clinically
manifested TMJ can be caused by a problem elsewhere in the organism.

e Manual pretreatment may reduce clinical manifestations and make way for less invasive medical
treatment.

e Multidisciplinary work is very important in preventing stopping and evading recidives.

REFERENCES

V. Mutafchiev, Orthodontics for the general practicing dentist, Sofia (2003) publishing house
Nemizdat

V. Krumova, Orthodontics Guide for Students, Sofia (2012), publishing house Medicine and
physical education

https://www.tekscan.com/applications

https://www.aacom.org/ome/council/aacomcouncils/aacomcouncils/ecop/motion-anima tions,
AACOM (2016) American association of osteopathic medicine, Washinton DC USA, Recuperado
de...

Chaves T.C., Turci A.M., Pinheiro C.F., Sousa L.M., Grossi D.B., (2014) Static body postural
misalignment in individuals with temporomandibular disorders: a sistematic review, Braz J Phys
Ther. Nov-Dec,18(6): pp. 481-501

Rocha C.P., Croci C.S., Caria P.H., (2013) Is there relationship between temporomandibular
disorders and head and cervical posture? A systematic review, J Oral Rehabil. Nov;40 11): pp. 875-
81

Valentino B, Melito F, Aldi B, Valentino T. (2002) Correlation between interdental occlusal
plane and plantar arches. An EMG study. Bu9ll Group Int Rech Sci Stomatol Odontol Jan-Apr., 44
(1): pp- 10-30

-55 -


https://www.tekscan.com/applications
https://www.aacom.org/ome/council/aacomcouncils/aacomcouncils/ecop/motion-anima%20tions

PROCEEDINGS OF UNIVERSITY OF RUSE - 2021, volume 60, book 2.1.

Attilio M., Filippi M.R., Femminella B., Festa F., Tecco S., (2005) The influence of an
experimentally-induced malocclusion on vertebral alignment in rats: a controlled pilot study. Cranio
Apr, 23 (2), pp. 119-129

Parson J., Marsons N., Osteopatia Modelos, tratamiento y practica, Madrid (2007). pp. 179-18

Donald E.I., Tensegrity 1., (2003) Cell structure and hierarchical systems biology. Journal of
Cell Science 116, The Company of Biologists Ltd doi:10.1242/jcs.00359, pp. 157-1173

Donald E.I., Tensegrity I., Tensegrity 1., (2003) How structural networks influence cellular
information processing networks, Journal of Cell Science The Company of Biologists
Ltd.doi:10.1242/jcs.00360 116, pp. 1397-1408

Frauziols F, Molimard I, Navarro L, Badel P, Viallon M, Testa R, Avril S. (2015) Prediction
of the biomechanical effects of compresion therapy by finite element modelling and ultrasound
elastography. IEEE Trans Biomed Eng Apr; 62(4):1011-9.

Schleip R., (2003) Facial plasticity, a new neurobiological explanation. Part 1. Journal of
Bodywork and movement Therapies 7(1): pp.11-19

Giulio Gabbianni, (2003) Arteial Smooth Muscle Cell Heterogeneity implication for
artheriosclerosis and Restenosis development American Heart Association, Arteriosclerosis,
Thrombosis, and Vascular Biology 23: pp. 1510-1520

Introduction to the knowledge of subcutaneous sliding sistem in humans. Anales de chirurgie
plastique esthétique, Elselvier, 50 (2005) 19-34.

Sutherland W.G., Teachings in the science of osteopathy. Sutherland Cranial Teaching
Foundation, Inc. 1990

Ricard F., Tratado de osteopatia craneal. Articulacién temporomandibulares. 22 edicion.
Panamericana. Madrid, 2005.

-56 -



