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ABSTRACT

The aim of the study was to determine the variability of occlusal parameters after orthodontic treatment by
reducing as many of the variables associated with subjects and means of treatment. It also analyses the
differences between clinical assessment and objective means of evaluation of occlusion. Material and methods
Twenty nine typodonts were created by setting the teeth in the same silicone mould. They were individually
treated by orthodontic residents using the same technique. Occlusal analysis using T-Scan Il system was
performed before and after orthodontic treatment. Results The number of contact areas after the treatment was
significantly larger than before treatment, with p<0.0001. The force distribution on the left side before and after
the treatment revealed a significantly increase in distribution of forces on left side and a decrease on the right
side after the treatment. Conclusions Simulated orthodontic treatment lead to a significantly increase in occlusal
contact area, occlusal distribution being favourably altered, but not describing a balanced occlusion. Variability
of the results obtained after treatment is explained by factors related to typodonts and orthodontists. Finishing is
mandatory for obtaining a functional occlusion and enhancing stability.
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INTRODUCTION accepted by gnathologists.

Occlusion, "the key of dentistry” [1], has The goal of modern orthodontic treatment
been a controversial topic throughout the is a proper occlusion, which involves both
history. The concept suffered different aesthetics and functional criteria. Many times
transformation according to many theories. finished cases have a great variability
The classic work by Angle [2] and later by regarding the results. Although they should
Andrews [3] have established the morphologic have the same characteristics, occlusions of
relationship of the dental arches. The features post orthodontic patients have many times
that constitute an "ideal" functional occlusion important  differences.  Post  treatment
have not been conclusively established [4]. variability may have multiple sources related
Roth in 1970[5] emphasized the importance of to patient or to treatment. In order to
occlusal contacts being uniform distributed, objectively asses the occlusion of a case, is
the force in the long axis of the posterior teeth important to know the methods for evaluating
and the anterior teeth without contact in the occlusion, along with the disadvantages
maximal intercuspation. Okeson [6] defined and benefits associated with each, with the
five criteria of ideal functional occlusion, well focus on the most difficult aspect to determine,
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the occlusal contacts.

The aim of the study was to reduce as many
of the variables associated with patients and
treatment and determine the variability of
occlusal  parameters before and after
orthodontic treatment. In the same time the
study analyses the differences between clinical
and objective means of evaluation of occlusion..

MATERIAL AND METHODS

In the study twenty-nine devices called
ElectroDonts were used. Elaborated by
Savaria-Dent Ltd., Hungary, ElectroDonts
(Fig. 1) are typodonts with standardized
anatomic teeth included in two types of
hardness of wax, simulating the cortical and
the cancellous bone. Twenty nine
ElectroDonts were created by setting the teeth
in the same silicone mould for a reproducible
malocclusion. The teeth were delivered with
the brackets previously attached on the teeth.
The ElectroDonts work with electrical current
that flows through the electrical resistance
wrapping every root, softening the wax and
allowing the teeth to move towards the force
exerted on them.

The 29 ElectroDonts simulated a class 11
malocclusion. The cases had bilateral
crossbhite, frontal open bite and small
crowding in both arches with dental class | on

Fig. 1. ElectoDont (Savaria-Dent Ltd,
Ungaria)

the right and half of class 11 on the left.

The typodonts have been treated by 29
orthodontic residents. The treatment followed
the same sequence. Bands were seated on the
upper and lower first and second molars, and
the bonded brackets had a slot of 0.022” and
Roth prescription. The upper arch received a
Goshgarian arch for correction of cross bite
and a lingual arch for molar correction, both
used also as an anchorage. The straight-wire
technique used four archwires in the next
sequence:

0.016 x 0.016 NiTi

0.016 x 0.016 SS

0.016 x 0.022 SS

0.017 x 0.025 SS

At the end of the treatment all the
typodonts had aligned arches, correct lateral
bite and closed spaces. The problems that
persisted were in the vertical dimension with
frontal or lateral open bite. The finishing
phase was excluded.

All the typodonts were analysed using T-
Scan Il system (Tekscan Corp) before and
after orthodontic treatment. One operator
placed the handheld with the sensor between
the arches and the other placed the weight of
2.8kg on the upper component of the typodont,
as in Fig. 2. The parameters observed and
taken into consideration in the study were:

Fig. 2. Occlusal recording of a typodont
with the T-Scan 111
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a. number of occlusal areas

b. occlusal force distribution on left and right
sides

c. center of force.

The T-scan Il software records data
related to force and occlusal area and
represents them on the occlusogram. From
this representation one can assess the number
of occlusal contact areas by counting the
number of coloured squares on occlusogram.
One square called sensel represents an area of
1.6 mm? [7]. By multiplying this value with
the number of sensels one can find the total
area of contact for that subject. Force
distribution on the hemi-arch represents the
loading of occlusal forces exerted on the teeth
on that side. The sum of percentages for both
arches is always 100%. The center of force is
defined as the center of gravity of forces
applied to the sensor. The center of force was
considered centric if the diamond shape icon
was placed in the white or gray area and
eccentric in the rest of the situations. Three
consecutive bites were registered for each
subject while the sensitivity of the sensor
remained the same for every recording.

Statistics. For the statistical evaluation of the
differences in occlusal parameters before and
after orthodontic treatment, the Wilcoxon
matched-pairs signed rank test was used. To
determine the two-tailed p value at a significance
level of 0.05, GraphPad Instat 3 and NCSS
software Dawson edition were employed.

N Mean SD

Number of contact 29 3134 15.97

area (sensels)

Occlusal force
distribution on the 29 28.69 21.42

right (%)

Occlusal force

distribution on the 29 7131 21.42

left (%)

Table 1. Mean values and SD for parameters
of occlusion before treatment.

RESULTS

Table 1 and 2 summarize the data resulted
from occlusal computerized analysis of the 29
typodonts, before and after the orthodontic
treatment.

The data recorded for the typodonts before
the treatment show differences between the
occlusal parameters in the subjects, although
the same silicone mould was used for
fabricating the typodonts. The number of
occlusal areas varied from 9 to 75 with a mean
of 31.3 contacts following normal distribution.

Force distribution on the left side had a
mean of 28.69%, and on the right 71.31%
both with SD= 21.42. Center of force was in
50.12% of the cases in centric position.

After the orthodontic treatment, typodonts
reevaluation showed a range of values of
occlusal area from 19 to 110 sensels, with a
mean of 56.17 sensels and SD=27.4. Force
distribution had a mean of 65.95% on the left
side and 34.28% on the right with a normal
distribution. Center of force was in 50.61% of
the cases in the optimal location.

Figure 3 is a graphical representation of
the number of contact areas before and after
orthodontic treatment, with the quantity of
contacts after the treatment exceeding the
contacts before treatment.

Statistically, the area of contacts after the
treatment was significantly different from the
area before treatment, with p<0.0001.

N Mean SD

Number of contact 29 3134 15.97

area (sensels)

Occlusal force
distribution on the 29 28.69 21.42

right (%)

Occlusal force

distribution on the 29 71.31 21.42

left (%)

Table 2. Mean values and SD for parameters of
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number of contact areas after the treatment

E number of contact areas before the treatment

Fig. 3. Number of contact areas before and
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Fig. 5. Computerized occlusal analysis of ElectroDont #25 before and after orthodontic
treatment

Analysing and comparing the force
distribution on the left side before and after
the treatment the statistics revealed a
p<0.001, meaning a significantly increase in
distribution of forces on left side after the
treatment. On the right side forces decreased
significantly after the treatment.

DISCUSSIONS

Although typodonts were prepared by the
same operator following the same technique,
there was a large variability of the occlusal
parameters of the population of typodonts
within a normal distribution. Their variability
was larger than expected taking into
consideration their clinical aspect which was
almost identical.

Pre-treatment occlusal contacts were
predominantly on the right side, a
characteristic of the malocclusion. The

occlusal contact distribution changed after the
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insertion of the transpalatal arch and the
sequence of archwires. They became
predominantly on the left side. The mean of
the occlusal contact area was significantly
larger after the therapy. These results indicate
the fact that occlusal imbalance can be
present despite the satisfying clinical
occlusion. Particularly, there were typodonts
with correct clinical occlusion in both sagittal
and vertical planes, but the computerized
analysis showed imbalance in force
distribution on both sides.

Assessing the occlusion at the end of an
orthodontic treatment by a superficial clinical
inspection  associated with the Angle
classification may lead to errors in the
orthodontic treatment. Angle classification
indicates the existing relation between
maxillary and mandibular teeth, without
assessing the occlusal contacts in vertical
plane. Not only the number and contact area
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are important but also the distribution of
contacts along the arches statically and during
function [8], easy to observe with T-Scan III.

Orthodontic ~ treatment  without  the
finishing phase led to frontal or lateral open
bite, even if the arches were correctly aligned.
It is well known that with the preadjusted
orthodontic appliance there is a gradual
progression toward finishing and the fewer
the errors made as treatment progresses, the
less work is required during finishing [9].
Thereby, we can discuss the variability of the
post treatment cases based on the errors
during treatment. These errors were probably
generated by the limited abilities of
orthodontic residents in working with fixed
preadjusted technique.

In his study on one hundred thirty-eight
subjects Fleming measured  Objective
Grading System scores on posttreatment
Angle Class | non-extraction patients and
concluded that occlusal contacts was the most
important component contributing to the
overall score. Post-treatment  occlusal
variability among Class | nonextraction
patients can be partially explained by patient-
and treatment-related factors [10].

Usually, the orthodontic treatment makes
positive changes in the occlusal scheme, but
optimal occlusion is not always achieved
right after orthodontic treatment. It is
important to know how much the orthodontist
need to detail the finishing phase and how
much is obtained by settling. Settling is a
controversial issue in the literature as some
studies show increasing the number of
contacts during retention [11, 12, 13, 14],
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