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SUMMARY

Introduction/Objective In orthodontics accurate records about occlusal aspects: contacts, forces, loads,
the total load force and bilateral force distribution are essential. The aim of this prospective clinical study
was to evaluate occlusal parameters in different malocclusions and normal occlusions using the T-Scan
Il Novus (Tekscan Inc., Boston, MA, USA).

Methods Group of 43 patients, was divided in three types of malocclusions (class I, II, Ill), normal oc-
clusion. A multi-bite scan was registered, using T-Scan Ill Novus (Tekscan Inc.). Data was analyzed with
T-Scan software v 10 (Tekscan Inc.). The total force on the first molars was analyzed, and average force
percentage compared. For bilateral load distribution, we analyzed total forces in the first; fourth versus
the second; third quadrant, for each malocclusion, average force was assessed and compared.

Results The first molar’s occlusal load showed that tooth #26 was favored to bear the highest load of all
first molars in class Il, [ll, and normal occlusion. In class | malocclusion all molars had similar forces. The
highest occlusion force mean on the right side was in class Ill, and at the left side in class II. The highest
discrepancy was in class Il, then class I, class I, and the lowest in the normal occlusion.

Conclusion Normal occlusion was the most equilibrated, with the best load distribution, lowest dis-
crepancy and highest force values, while in other classes there was a need for load equilibration and
similar force distribution throughout dental arches to minimize discrepancy between left and right side
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of the jaws.
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INTRODUCTION

The orthodontic therapeutic goal is to achieve
an ideal alignment between the teeth in the
dental arch and to allow even distribution of
the generated forces during the act of mastica-
tion [1]. For instance, any premature occlusal
contact can generate occlusal stress which leads
to alterations in the tooth-supporting tissues,
the masticatory muscles, and temporo-man-
dibular joint [1]. Occlusal articulation rela-
tions can be recorded using several occlusal
analyzers. Articulating paper being the most
used occlusal analyzer for determining contact
points between the maxillary and mandibular
arch. However, the paper can only record con-
tact points and is unable to accurately quantify
their intensity and/or determine the magnitude
of the generated occlusal forces [1].

Clinicians use occlusal contact detection to
identify the height of restorations, equilibrate
occlusion [2], and to perform post-orthodontic
adjustments [3, 4, 5]. However, these static in-
dicators only mark the surface area of dental
contact, and do not have the ability to assess the
degree of occlusal force within the contact or
quantify it is time variance. These methods are
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based on clinician’s “subjective interpretation”

combined with the patient’s feeling and verbal
feedback [6]. The correlation between the size
of occlusal marking and the actual relative oc-
clusal force contained within the marking is
only 21%, if the largest paper mark on a tooth
represents the most forceful contact, may result
in wrong contact adjustment [7]. There is not
enough scientific evidence that shows articulat-
ing paper can reproduce occlusal force, to jus-
tify its continued use as a diagnostic aid [8, 9].

Maness invented the T-Scan system for
computer occlusal analysis in 1987 which al-
lows real-time measurements of occlusal forces
to be captured with intraoral sensor. The tool
was upgraded over the years, with software
and hardware modifications until current ver-
sion of the system, known as T-Scan III Novus
(Tekscan Inc., Boston, MA, USA). Graphical
interface is supported by the T-Scan software
v 10 (Tekscan Inc.) [8]. The program utilizes
the data and displays it in full color 3D or 2D
images. The resultant occlusal contacts are vi-
sualized as contours or cellular pictures on den-
tal arch in 2D graphics. Moreover, the left and
right sides can be displayed in distinct color
codes (green on the left, red on the right), with
the respective occlusal forces given underneath
[9-12]. The dentition can also be divided into
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as

Figure 1. 3D occlusal load interpretation

two halves: anterior and posterior, dividing it in four study
segments [13, 14] (Figures 1 and 2).

The aim of this prospective clinical study was to evalu-
ate occlusal parameters in different malocclusions and nor-
mal occlusions using the T-Scan IIT Novus (Tekscan Inc.).

METHODS

This prospective clinical study was performed at Ras Al
Khaimah college of dental sciences, Dubai, United Arab
Emirates. The study was approved by the ethics committee
of the School of Dental Medicine, University of Belgrade
(No. 36/24)598 and it meets the criteria for medical re-
search involving human subjects according to the ethical
principles described in the Declaration of Helsinki. Study
included 43 patients, with different types of malocclusions
and normal occlusion, divided into four groups. Age range
was 18-60 years old. All the subjects were given written
consent.

Inclusion criteria: class I malocclusion (normal molar
relationship, with crowding, misalignment of the teeth,
rotations, cross-bites, and other alignment irregularities),
class IT malocclusion, class III malocclusion, normal oc-
clusion. Exclusion criteria: patients with TM] disorders,
patients with severe malocclusion who require surgical
treatment. Participants were assessed, a multi-bite scan
was registered, using the T-Scan III Novus (Tekscan Inc.)
for each patient to record the occlusal parameters.

Two variables were assessed:

1. NET discrepancies of forces generated at maximum
intercuspation position between the left and the right side
of the mouth.

2. the total average occlusal force of the first molars
withstanding at maximum intercuspation position.

The patients were seated on the dental chair with the
lower and upper half of the body positioned at an angle of
90°. Data acquisition using the T-Scan III Novus device
(Tekscan Inc.) consisted of registering occlusal contacts
with a sensor film, data transfer though a module called
the ‘handpiece’ which is linked to a computer, with data
processing software, to visualize the parameters on the
computer screen (Figure 3).
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Figure 3. T-Scan lll Novus (Tekscan Inc.) handle and sensor film for
load registration

Figure 4. T-Scan intraoral load registration

The recording sensor was inserted intraorally between
the dental arches so that the central mark is positioned
between the central incisors of a patient. Recording started
with pressing the button on the handlebar; the patient was
instructed to occlude firmly to complete intercuspation. A
multi-bite scan was recorded for each subject consisting
of three bites consequently, to minimize the possibility of
an error. Values of the three readings were assessed for
each patient. Nevertheless, the maximum intercuspation
position — the B point interval, was also taken into con-
sideration in this study (Figure 4).

Scan records were analyzed using the T-Scan III Novus
software v 10 (Tekscan Inc.). The total force on the first
molars was analyzed on each scan. For these selected teeth,
an average force percentage was calculated and compared.
For bilateral load distribution assessment, we analyzed the
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total forces in the first and fourth quadrant versus the sec-
ond and third quadrant, for every patient and each maloc-
clusion. Data was analyzed and average force for the right
side (first : fourth quadrants) vs. left side (second : third
quadrants) was assessed.

Data was processed using the IBM SPSS Statistics for
Windows, Version 21.0 (IBM Corp., Armonk, NY, USA)
software. Both descriptive and inferential statistics were
used to describe the sample, identify differences in mean
values between each tooth. The exact (and approximate)
95% confidence intervals, statistics test values, and p-val-
ues were reported. The p-value (p < 0.05) was defined as
statistically significant.

Descriptive statistics was used to summarize the mean
and standard deviation of each molar variables. One-way
analysis of variance (ANOVA) was used to determine
whether there are any significant differences in occlusion
force means between groups. Post hoc was used to figure
out which groups in the sample differ and to compare ev-
ery mean with another.

RESULTS
Patient assessment:

At clinical assessment, the subjects were sorted out accord-
ing to Angle’s classification of malocclusion. In total, 14
subjects were diagnosed with class I malocclusion, eight
subjects were diagnosed with class I malocclusion, nine
subjects were diagnosed with class III malocclusion, and fi-
nally 12 subjects had no malocclusion (normal occlusion).

T-Scan Il Novus data assessment:

The results in Table 1 display the mean values of occlusal
force for each molar independently. The results showed
that the highest occlusal force in the normal occlusion was
noted in tooth (T) 26 of (B1, B2, B3), (B - point interval
of maximal intercuspation), the mean of B1 was (14.8),
B2 (14), and B3 (14.6). On the other hand, the readings
of class I malocclusion were approximately close to one
another, which ranged 9.4-12.5. Similarly in class IT mal-
occlusion, the values of T26 were the highest. B1, B2,
and B3 had readings of mean values (11.6, 10, and 9.7)
respectively. Finally, in regards of class III malocclusion,
the readings of occlusion force of T26 and T36 were ap-
proximately the same, but they were higher compared to
T16 and T46 (Table 1).

Table 2. Descriptive statistics of malocclusion as a group

Hatab N. et al.

As the first molars are Angle’s keys of the occlusion,
they were of particular interest for this assessment. For
purpose of this study, the analysis was narrowed to spe-
cific teeth: 16 — upper right first molar, 46 - lower right
first molar, as opposed to each other they form an occlusal
unit. As well as 26 — upper left first molar, 36 — lower left
first molar on the opposite side of dental arch. Table 2.
shows that the lowest occlusion force was noted in class II
malocclusion between teeth 16 (5.7444 + 5.98567) and 46
(3.0519 £ 4.18051). On the other hand, the highest occlu-
sion force was noted in the normal occlusion between teeth

Table 1. Descriptive statistics for each molar by classification

Normal occlusion

T-16 T-26 T-36 T-46
B1 12.06 14.8 10.8 10.3
B2 10.68 14 1.7 8.9
B3 14.13 14.6 8.79 11.2
Class | malocclusion

T-16 T-26 T-36 T-46
B1 9.869 12.523 11 11
B2 10.692 11.783 10 10
B3 11.220 10.090 10 9.4
Class Il malocclusion

T-16 T-26 T-36 T-46
B1 4.81 11.6 8.5 3.37
B2 5.06 10 6.8 4.82
B3 8.53 9.7 8.5 2.23
Class Ill malocclusion

T-16 T-26 T-36 T-46
B1 9.712 12.51 12.17 7.21
B2 10.1 11.50 11.54 7.53
B3 7.875 10.87 11.55 6.28

T - tooth number; B - point interval maximal intercuspation

16 (13.5917 £ 10.50322) and 46 (14.4296 + 5.79900). In
regards of class I malocclusion, the occlusion force between
teeth 16 and 46 was slightly higher compared to teeth 26
and 36. In contrast, the occlusion force in class III maloc-
clusion of teeth 26 and 36 was higher than in 16 and 46.
In total the highest values were noted at normal occlusion.

One-way analysis of variance (ANOVA) is used to
determine differences in occlusion force mean values be-
tween groups. Table 3 shows the descriptive statistics of
occlusion force by ANOVA. The highest occlusion force
mean at the right side was reported in class III malocclu-
sion (53.3019 * 13.32165). While on the left side high-
est values were noted in class II (57.3854 + 12.29782).
The NET discrepancy indicates, that the highest value
was noted in class IT malocclusion, followed by class III

Parameters Class | malocclusion

Class Il malocclusion

Class lll malocclusion Normal

16 (B1+ B2 + B3) 10.1267 +7.01293

5.7444 + 598567

8.0815 +7.78995 13.5917 £ 10.50322

26 (B1+B2+B3) 9.8367 +£7.48175 9.0074 £7.91359 10.4852 + 1445189 13.2944 + 10.56608
36 (B1+B2+B3) 10.0333 +8.10563 6.7556 + 6.40297 10.5519 + 15.47594 9.5111+£7.91757
46 (B1 + B2 +B3) 9.9400 +6.07756 3.0519+£4.18051 7.5905 + 8.31459 14.4296 + 5.79900

B — point interval maximal intercuspation
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Table 3. Descriptive statistics result by Analysis of Variance (ANOVA)

Standard | Standard 95% confidence interval for - . Significance
Parameters N Mean I - — mean Minimum | Maximum 4
Lower bound | Upper bound
Normal | 12 | 46.5423 | 9.74603 | 2.70306 40.6528 524318 27.60 61.63
Right Class | 14 | 44.7231 | 11.29099 | 3.01765 38.2039 51.2423 29.17 7117 p=0238
Class Il 8 42.6146 | 12.29782 | 4.34794 32.3333 52.8958 26.67 60.23
Class lll 9 53.3019 | 13.32165 | 4.44055 43.0619 63.5418 31.60 74.53
Normal | 12 534577 | 9.74603 | 2.70306 47.5682 59.3472 38.37 7240
Left Class | 14 | 55.2615 | 11.27031 | 3.01212 48.7543 61.7688 28.83 70.83 0=0238
Class Il 8 57.3854 | 12.29782 | 4.34794 47.1042 67.6667 39.77 73.33
Class Il 9 46.6981 | 13.32165 | 4.44055 36.4582 56.9381 2547 68.40
Normal | 12 | 15.1000 | 13.59180 | 3.76969 6.8866 233134 0.47 44.80
NET Class | 14 19.3766 | 14.97600 | 4.00250 10.7297 28.0234 247 42.33
Discrepancy |ClassIl | 8 | 24.7292 | 12.46588 | 4.40736 143074 35.1509 3.90 46.67 p=0344
Class Il 9 20.0556 | 17.50490 | 5.83497 6.6001 33.5110 1.00 49.07
N - number of patients; #one way ANOVA
Table 4. Multiple comparison (post-hoc Tukey) of dependent variable
Dependent variable Mean difference (I-J) | Standard error Significance 95% confidence interval
Lower bound Upper bound
Class | 1.81923 4.42333 1.000 -10.4593 14.0978
Normal | Class I 3.92772 5.16055 1.000 -10.3973 18.2527
Class Il -6.75954 4.97991 1.000 -20.5831 7.0640
Normal -1.81923 4.42333 1.000 -14.0978 10.4593
Class | Class Il 2.10849 5.08986 1.000 -12.0203 16.2373
Right Class llI -8.57877 4.90661 0.528 -22.1989 5.0413
Normal -3.92772 5.16055 1.000 -18.2527 10.3973
Class Il Class | -2.10849 5.08986 1.000 -16.2373 12.0203
Class llI -10.68727 5.58035 0.376 -26.1776 4.8030
Normal 6.75954 4.97991 1.000 -7.0640 20.5831
Classlll | Class| 8.57877 4.90661 0.528 -5.0413 22.1989
Class Il 10.68727 5.58035 0.376 -4.8030 26.1776
Class | -1.80385 4.42079 1.000 -14.0754 10.4677
Normal | Class |l -3.92772 5.15758 1.000 -18.2445 10.3890
Class I 6.75954 4.97705 1.000 -7.0561 20.5752
Normal 1.80385 4.42079 1.000 -10.4677 14.0754
Class | Class Il -2.12388 5.08693 1.000 -16.2445 11.9968
Left Class Il 8.56339 4.90379 0.531 -5.0489 22.1757
Normal 3.92772 5.15758 1.000 -10.3890 18.2445
Class I Class | 2.12388 5.08693 1.000 -11.9968 16.2445
Class IlI 10.68727 5.57714 0.375 -4.7941 26.1687
Normal -6.75954 4.97705 1.000 -20.5752 7.0561
Classlll | Class| -8.56339 4.90379 0.531 -22.1757 5.0489
Class I -10.68727 5.57714 0.375 -26.1687 4.7941
Class | -4.27656 5.67110 1.000 -20.0188 11.4657
Normal | Class I -9.62917 6.61628 0.920 -27.9951 8.7367
Class Il -4.95556 6.38468 1.000 -22.6786 12.7675
Normal 4.27656 5.67110 1.000 -11.4657 20.0188
Class | Class Il -5.35261 6.52564 1.000 -23.4669 12.7617
NET Discrepancy Class I -0.67900 6.29071 1.000 -18.1412 16.7832
Normal 9.62917 6.61628 0.920 -8.7367 27.9951
Class I Class | 5.35261 6.52564 1.000 -12.7617 23.4669
Class I 4.67361 7.15450 1.000 -15.1863 24.5335
Normal 4.95556 6.38468 1.000 -12.7675 22.6786
Classlll | Class| 0.67900 6.29071 1.000 -16.7832 18.1412
Class I -4.67361 7.15450 1.000 -24.5335 15.1863
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malocclusion, then class I malocclusion, and the lowest
discrepancy was found in the normal occlusion; (24.7292
+ 12.46588, 20.0556 + 17.50490, 19.3766 + 14.97600, and
15.1000 + 13.59180) respectively (Table 3). The results
showed that there was no statistically significant differ-
ence between the mean values of occlusion force between
the selected teeth (16, 26, 36, and 46) within groups. There
was no statistically significant difference within groups as
determined by one-way ANOVA in regards of right and
left side (p = 0.238), similarly, to the NET discrepancy
there was “no” statistically significant difference between
groups (p = 0.544) (Table 3).

Multiple comparisons show which groups differed from
each other. In Table 4 the results showed that there are no
significant differences between the groups as whole. The
Tukey post-hoc test was used for conducting post-hoc tests
on a one-way ANOVA. A Tukey post-hoc test showed that
there were no significant differences between the groups as
whole as the p-value ranged from 0.375 to 1.000.

The crosstabulation table showed that seven (25.9%) of
the participants had discrepancy compared to five (35.3%)
without discrepancy, with normal occlusion. While eight
(29.6%) participants had a discrepancy compared to six
(35.3%) in class I malocclusion. Moreover, seven (25.9%)
participants vs one (5.9%) participant in class II malocclu-
sion had discrepancy in occlusion force. In class III maloc-
clusion, five (18.5%) had a discrepancy compared to four
(23.5%) without discrepancy. In total, 27 participants had
a discrepancy compared to 16 participants without dis-
crepancy (Table 5) (Figure 5).

Bar Chart
- Grouping
W normal
[class|
ClcClass I
Mclass i
5
-
c
3
3 +
24
o
Yes No
DespcrepancyFound

Figure 5. Discrepancies of occlusion force of all situations as outcome
of

Table 5. Grouping cross-tabulation
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DISCUSSION

An important part of dental assessment in orthodontics,
prosthetics, implantology, and other branches of dentistry
is information about occlusal contacts. Over the years this
information was obtained in many ways of which the most
used occlusal analyzer for determining contact points be-
tween the maxillary and mandibular arch was articulat-
ing paper. Chowdhary and Sonnahalli [1]. stated that this
manner of intermaxillary contact assessment resulted as
less accurate, since the only information are the dots and
shapes that cannot be quantified. Nevertheless, the novel
generation of intraoral digital occlusal contact identifier
T-Scan III Novus (Tekscan Inc.) is the most reliable system
for dental contact assessment. This system provides 2D
and 3D visualization of dental contacts and measures the
force between the teeth. In this study statistical analysis
was done with information obtained with T-Scan III Novus
(Tekscan Inc.) and measurement of occlusal force.

Other authors emphasized the role of the first molars in
balanced occlusion and Angle was the first who stated that
the key of the occlusion were the first molars, that is why
the first molar load distribution was of particular interest
for this study [2-5]. First of all, the individual load of the
first molars was assessed, tooth T26 in normal occlusion
showed the highest values of load barring (B1 14.8, B2 14.0,
B3 14.6). The T16 in the normal occlusion had similar but
somewhat lower values of load barring (B1 12.06, B2 10.68,
B3 14.13). Which indicates that the highest load was mea-
sured in region of upper first molars. In class I malocclusion
tooth T26 was also barring the highest load (B1 12.523, B2
11.783, B3 10.090), but the differences between the mea-
sured teeth (T16, T26, T36, T46) were not as high, ranging
from 9.4 to 12.523. This indicates similar load distribution
in each one of the first molars. Class II malocclusion also
showed the highest load on the tooth T26 - B1 11.6, B2
10, B3 9.7. While in class III malocclusion T26 and T36
had higher readings compared to the T16 and T46, which
indicates higher load force in the first molar region on the
left side of upper and lower dental arch (Table 1).

When the first molar occlusal units (16:46;26:36) were
assessed the data showed that the lowest force was in class
II malocclusion between teeth 16 and 46 (5.7444 + 5.98567
and 3.0519 + 4.18051) respectfully. Nevertheless, the high-
est force was noted in normal occlusion between teeth
16 and 46 (13.5917 + 10.50322 and 14.4296 + 5.79900)
respectfully. In class I malocclusion the occlusion force
between teeth 16 and 46 was slightly higher than between
26 and 36. In contrast, the occlusion force in class III mal-
occlusion between teeth 26 and 36 was higher than be-
tween 16 and 46. In total the highest values were noted at
normal occlusion (Table 2). This illustrates the
load distribution through contact surfaces in dif-
ferent classes, the load is changing depending on
number and size of contacts.

DOI: https://doi.org/10.2298/SARH241125013H

Groupin .y .
Parameters ST 3 (?Iass T Significance As Rubio-Ferrer et al. [3] stated slight lateral
asymmetries in occlusal contact area and mas-
Discrepancy | Yes | 7(538%) | 8(57.1%) | 7 (87.5%) | 5 (55.6%) ticatory muscle force are relatively frequent
found = . . ’
No | 5(46.2%) | 6(42.9%) | 1(12.5%) | 4(44.4%) | P=0416 because maximum bite force and occlusal con-
Total 12(100%) | 14 (100%) | 8 (100%) | 9 (100%) tact area are key to masticatory performance,
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mastication is more frequently dominant on one side
which usually offers the most efficiency. This was also
suggested in our study where one-way analysis of vari-
ance ANOVA was used to determine whether there are any
differences in occlusion force mean values between groups,
which showed that the highest occlusion load mean was
noted at the right side in class III malocclusion, while on
the left side the highest mean value was noted in class II.
NET discrepancy showed that the highest mean value was
in class II followed by class III than class I and normal oc-
clusion (24.7292 + 12.46588, 20.0556 + 17.50490, 19.3766
+ 14.97600, and 15.1000 + 13.59180) respectfully (Table
3). This data demonstrates that the normal occlusion with
lowest NET discrepancy mean, showed the most balanced
relationship between left and right side. Analysis of vari-
ance ANOVA showed that there were no statistical differ-
ences within groups between the mean values of occlusion
force of the teeth 16, 26, 36, and 46. This illustrates that
in every group there was similar load distribution in each
one of the first molars as shown in Table 3.

The results of comparison of groups to establish how
groups differed from each other showed that there were
no statistically significant differences between groups as

REFERENCES

1. Chowdhary R, Sonnahalli NK. Clinical applications of the t-scan
quantitative digital occlusal analysis technology asystematic
review. Int J Comput Dent. 2024;27(1):49-86. [DOI: 10.3290/j.ijcd.
b3945153] [PMID: 36928754]

2. Arsi¢ |, Marinkovi¢ N, Dragovi¢ M, Stamenkovi¢ D, Stamenkovic¢
Z, Nedeljkovi¢ N. The effect of orthodontic extrusion on alveolar
bone - a prospective clinical study. Srp Arh Celok Lek. 2022;150(3-
4):143-8 [DOI: 10.2298/SARH211219017A]

3. Rubid-Ferrer G, Rovira-Lastra B, Khoury-Ribas L, Flores-Orozco
El, Ayuso-Montero R, Martinez-Gomis J. Reference values
and reliability of occlusal force distribution and occlusal time
measured by the T-Scan system in adults with healthy dentition. J
Prosthodont. 2024;33(6):558-64. [DOI: 10.1111/jopr.13838]
[PMID: 38469973]

4. Rovira-Lastra B, Khoury-Ribas L, Flores-Orozco El, Ayuso-Montero
R, Chaurasia A, Martinez-Gomis J. Accuracy of digital and
conventional systems in locating occlusal contacts: a clinical
study. J Prosthet Dent. 2024;132(1):115-22.

[DOI: 10.1016/j.prosdent.2023.06.036] [PMID: 37612195]

5. WangM, LiuL, Ma X, Jin X, Zhang Z, Jia X, et al. Computerized
dynamic occlusal analysis and its correlation with static characters
in post-orthodontic patients using the T-Scan system and the ABO
objective grading system. BMC Oral Health. 2023;23(1):312.

[DOI: 10.1186/512903-023-02868-5] [PMID: 37217888]

6.  Milutinovi¢ J, Stamenkovi¢ Z, Zeli¢ K, Marinkovi¢ N, Nedeljkovi¢ N.
Soft tissue profile changes during treatment of patients with class
Il malocclusion. Srp Arh Celok Lek. 2022;150(5-6):261-6.

[DOI: 10.2298/SARH210913048M]

7. KulkarniV, Gupta H, Gupta S, Ghosh S. Evaluation of occlusal
forces using T-Scan analysis following mandibular fracture
fixation. Natl J Maxillofac Surg. 2023;14(1):35-40.

[DOI: 10.4103/njms.njms_143_22] [PMID: 37273425]

Srp Arh Celok Lek. 2025 Jan-Feb;153(1-2):10-16

15

whole, which indicates that groups did not differ in a sig-
nificant manner. Post-hoc Tukey test on one way ANOVA
showed that there were no statistically significant differ-
ences between groups as whole since the p value ranged
0.375-1.000 (Table 4).

CONCLUSION

Normal occlusion was the most equilibrated, with the best
load distribution, lowest discrepancy and highest force
values, while in other classes there was a need for load
equilibration and similar force distribution throughout
dental arches to minimize discrepancy between left and
right side of the jaws.
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3Hauaj T-CKeHa y perucTpoBarby OK/y3a/HUX NapameTapa Ko OPTOAOHTCKUX

nauujeHara

Hyp Xata6', Xyaa Maxmyg A6yTajem?, O6ajna Xycem Egun en [isupn', Ana Acag Pada’, Ounun VBarsau?

'QakynTeT feHTanHMX Hayka Pac en Xajme, Pac en Xajma, Yjeaurenn Apancku Emupatu;
YHusepauTet y ALmaHy, CTomatonowki Gakynter, LieHTap 3a MeanUnHCKa 1 6uonpuapyxeHa 34paBCTBEHA NCTPaXKMBatba, ALIMaH,

Yjeaurbenn Apancku Emupatu;
*YHuBep3uTeT y beorpapy, CromatonoLwuku pakyntet, beorpag, Cpbuja

CAXETAK

YBoa/Lumb Y opTofoHLmju je of BeIMKOT 3HaYaja TayHa eBu-
JeHLUMja 0 OKNy3aJIHUM acrneKTMMa: KOHTaKTMMa, Cuiama,
onTtepeherbunMa, yKynHoj cunu ontepeherba 1 bunatepanHoj
pacrnogenu cune.

Linsb oBe NpocneKkTUBHE KNMHUYKE CTyAuje 6una je npoLeHa
OKJy3asHKX MapameTapa Kof pasnnumTiix Manokiysuja n Hop-
MarnHe okny3uje Kopuwherem T-Scan Il Novus-a (Tekscan Inc.,
BoctoH, MA, CAD).

MeTtope pyna o 43 nauujeHTa nofesbeHa je y Tpy Tuna Maso-
kny3uje (knaca I, Il, lll) » HopmanHy okny3ujy. PeructpoBaHo je
CKeHupame BuLle 3arpukaja kopuwherbem T-Scan [l Novus-a
(Tekscan Inc.). Mopauw cy aHanuvpaHu codteepom T-Scan v 10.
AHanu3upana je yKynHa cuna Ha npB1M Monapvma v ynopeheH
je npoceyHn npoueHat cune. 3a GrunatepanHy pacrogeny onre-
pehera aHany3npany CMo yKyrHe cune y NpBoM 1 YeTBPTOM

Hacnpam apyror v Tpeher KBafipaHTa, a 3a CBaKy MasloKJly3ujy
npouereHa je 1 ynopeheHa npoceyHa cuna.

Pesyntatn OknysanHo ontepehetbe NpBYX MONapa nokasasno
je ma je 3y6 #26 nogHeo Hajsehe onTepehere of CBUX NMPBUX
Mmonapa y knacama I, Ill v HopmanHoj okny3uju. Y knacu | mano-
KNy3uje CBM MOnapw Cy nmanu cinyHe cune. Hajseha cpeptba
Cna OKy3uje Ha fiecHoj cTpaHu 6una je y knacu lll, a Ha neBoj
ctpann y knacw |l. Hajsehe oactynarbe 6uno jey knacm Il, na 'y
knacw lll v knacw |, a Hajmarbe y HopMasiHOj OKNYy3uju.
3aksbyuak HopmanHa okny3uja je 61na HajypaBHOTEXEHN]a, Ca
Hajbosbom pacnogenom ontepehetba, HajHVXKUM OACTYNaHEM 11
Hajsehm BpegHOCTVIMA cine, 10K je y APYTVIM Kflacama NnocTo-
jana notpeba 3a ypaBHoTexetbem onTepehetba 1 cpasmepHOM
pacrnopenom cune Kpo3 3y6He JlyKoBe Kako 61 ce MUHUMI3Kpa-
N0 Hecnarame n3mehy nese 1 aecHe CTpaHe BAIULIA.

KmbyuHe peun: T-ckeH; Manoksysuja; okny3anHo ontepeherbe
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