Original Study

RELATIONSHIP BETWEEN OCCLUSION PATTERNS IN LATERAL MOVEMENT
WITH SOME PERIODONTAL PARAMETERS IN PATIENTS WITH MODERATE TO
SEVERE PERIODONTITIS

Karamshahi M, Ehsanpour MG’ Ejlali M. Dolatabadi B,* Alavi O, Sharifi M.° Houshmand B’
1. Post Graduate Student of Periodontics, Shahid Beheshti University of Medical Sciences, Tehran, IRAN.
2. Resident, Department of Periodontics, School of Dentistry, Islamic Azad University, Tehran, IRAN.
3. Professor, Department of Prosthodontics, Shahid Beheshti University of Medical Sciences, Tehran, IRAN.
4. Assistant Professor, Department of Prosthodontics, Hamedan University of Medical Sciences, Hamedan, IRAN.
5. Dental Student, Student Research Committee, School of Dentistry, Shahid Beheshti University of Medical Sciences, Tehran, IRAN.
6. Resident, Department of Prosthodontics, Isfahan University of Medical Sciences, Isfahan, IRAN.
7. Professor, Department of Periodontics, Shahid Beheshti University of Medical Sciences, Tehran, IRAN.

ABSTRACT

Aim: Periodontal disease is one of the most common oral disease which without control leads to alveolar bone
destruction and mobility of tooth. It has also emotional and social problems. Many factors are involved in beginning and
progression of the periodontal disease. One of the important factors is unsuitable and destruction occlusion pattern. So,
the aim of the current study was to determine relationship between occlusion patterns in lateral movement with some
periodontal parameters in patients with moderate to severe periodontitis.

Materials & Method: In this study, 31 patients (19 female and 12 male) with moderate to severe evaluated for
occlusion pattern, aspect occlusion pattern were determined using Boucher classification as anterior group function
(AGF), canine rise (CR), partial group function (PGF) and total group function (TGF). Then clinical attachment loss
(CAL), probing depth (PD), bleeding on probing (BOP) and interdental bone destruction patterns were measured. Then
the findings at 4 occlusion groups were measured in working side on AGF and CR occlusion patterns.

Results: According to the findings, the mean CAL and PD in PGF and TGF were more than CAL, PD in CR and AGF
occlusion patterns. In more than 80 percent of the occlusion patterns, bleeding on probing was observed and dominant
bone destruction was horizontal. The mean CAL and PD in central and lateral AGF occlusion patterns was more than
VAL and PS in premolar, molar and canine. In PGF occlusion pattern, the man CAL and PD in posterior teeth was more
than mean CAL and PD in central and canine.

Conclusion: These results suggested CAL, PD was less than other occlusion patterns. Also, these parameters on
occlusion patterns of the posterior teeth were less in disclusion type.

Key words: Laterotrusive movement, Occlusion pattern, periodontal parameters.

Introduction occlusion, and mutually protected occlusion.” Bilateral
balanced occlusion is a concept that is not used as
frequently today as it has been in the past. It is largely a
prosthodontic concept which dictates that maximum
number of teeth should contact in all excursive positions of
the mandible. This is particularly useful in complete
denture construction.’ Group function and canine
protection have been used as categories for classification of
the patterns of occlusal contacts in lateral excursions in
natural dentition. In the glossary of prosthodontic terms,
Group function is defined as multiple contact relations

Periodontal disease is one of the most common oral disease
which without control leads to alveolar bone destruction
and mobility of tooth. Many factors are involved in
beginning and progression of the periodontal disease.’
Periodontal disease is an endogenous microbial disease that
damages the dental structure and the periodontium. The
disease derives from the cellular and humoral response of
the host, altering the homeostasis of the periodontal tissues
and causing inflammation and destruction by means of
bacterial enzymes and virulence factors.” One of the

important factors is unsuitable and destruction occlusion
pattern.’  Establishing or providing occlusion that
successfully permits efficient masticatory function is basic
to dentistry and survival.* The collective arrangement of
the teeth in function is quite important and has been
subjected to a great deal of analysis and discussion over the
years.5 Occlusion plays an important role in prosthodontic,
restorative, orthodontic and periodontal treatment. The
position of tooth contact can be divided into a static or
dynamic occlusal relationship.® The static intercuspal
relationship of the teeth and the act of closing the teeth
together (dynamic) is commonly known as occlusion.’

There are three recognized concepts that describe the
manner in which teeth should and should not contact in the
various functional and excursive positions of the mandible.®
They are bilateral balanced occlusion, unilateral balanced

between the maxillary and mandibular teeth in lateral
movements on the working side.'

Canine protection is defined as form of mutually protected
articulation in which the vertical and horizontal overlap of
the canine teeth disengages the posterior teeth in the
excursive movements of the mandible.!! The occlusal
contact pattern varies according to the mandibular position
examined. There is no description regarding the mandibular
position when examining occlusal contacts, which may
account for the inconsistencies among the findings of the
previous studies.” Comprehensive and appropriate
occlusion reconstruction therapy is necessary for
orthodontic treatment of adult patients with malocclusion
with periodontal disease associated with occlusal trauma.’
The BOP is the main predictor of periodontal disease and is
induced by penetration of the periodontal probe. It should
be interpreted in a global manner. because its presence is
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not absolutely indicative of disease, while its absence is
indeed a reliable indicator of periodontal health.'? So, the
aim of the current study was to determine relationship
between occlusion patterns in lateral movement with some
periodontal parameters in patients with moderate to severe
periodontitis.

Materials and Method

This study was done on 31 patients (19 female and 12
male) with moderate to severe periodontitis referred to the
School of Dentistry, Hamedan University of Medical
Sciences, (Haemedan, Iran) during 2016-17. The inclusion
criteria were having of the all teeth except third molar, a >
3 mm adhesion cites and the non-working-side
interocclusal contacts had no attachment. Then clinical
attachment loss (CAL), probing depth (PD), bleeding on
probing (BOP) and interdental bone destruction patterns
were measured. The BOP was done in 4 buccal, lingual,
Mesial and distal side of each tooth using Williams
periodontal probe using 25g force in horizontal dental lie
and bleeding (+) and without bleeding (-) were recorded.
Aspect occlusion pattern were determined using Boucher
classification as anterior group function (AGF), canine rise
(CR), partial group function (PGF) and total group function
(TGF). Then the findings at 4 occlusion groups were
measured in working side on AGF and CR occlusion
patterns. The frequency of non-working-side contact on
each tooth was analyzed according to the lateral position,
namely, percentages of lateral movements with contacts
were calculated on each tooth from the data of both the
right and left sides. The bone disclusion type was done
using OPG graph in each patient. Disclusion between two
teeth recorded as horizontal and with an angle marked as
vertical.

Statistical analysis

Obtained data were processed in excel and then analyzed
using SPSS statistical software (Version 16).

Results

The frequency of the right occlusion pattern in patients
with moderate to severe periodontitis is presented in figure
1.
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Figure 1. Frequency of the right occlusion pattern in
patients with moderate to severe periodontitis.

As seen, the frequency for CR, PGF, TGF and AGF were
41.9, 35.5. 12.9 and 9.15, respectively.

The frequency of the left occlusion pattern in patients with
moderate to severe periodontitis is presented in figure 2.
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Figure 2. Frequency of the left occlusion pattern in patients
with moderate to severe periodontitis.

As seen, the frequency for CR, PGF, TGF and AGF were
38.7, 32.3, 25.8 and 3.2 percent, respectively. The left
disclusion of the teeth in CR and AGF group in patients
with moderate to severe periodontitis in immediate and
progressive were 81.8 and 18.2 percent, respectively.
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Figure 3. Left disclusion of the teeth in CR and AGF group
in patients with moderate to severe periodontitis.

The right disclusion of the teeth in CR and AGF group in
patients with moderate to severe periodontitis in immediate
and progressive were 81 and 19 percent, respectively.
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Figure 4. Right disclusion of the teeth in CR and AGF
group in patients with moderate to severe periodontitis.
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The frequency of the bleeding on probing in central incisor
in patients with moderate to severe periodontitis is
presented in figure 5-8.
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Figure 5. Frequency of the bleeding on probing in central
incisor in patients with moderate to severe periodontitis.
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Figure 6. Frequency of the bleeding on probing in central
incisor in patients with moderate to severe periodontitis.
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Figure 7. Frequency of the bleeding on probing in central
incisor in patients with moderate to severe periodontitis
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Figure 8. Frequency of the bleeding on probing in central
incisor in patients with moderate to severe periodontitis

The frequency of the bleeding on probing in lateral teeth in
patients with moderate to severe periodontitis is presented
in figure 9-12.

»
"
n
o0
E w0
E «® Owith bieeding
0 B Without bieeding
n [—
10
4]

With blerciryg Withoat bieeding

Figure 9. Frequency of the bleeding on probing in lateral
teeth in patients with moderate to severe periodontitis
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Figure 10. Frequency of the bleeding on probing in lateral
teeth in patients with moderate to severe periodontitis

w0
40 D With bleeding
= OWthout bileeding

r =

WA bieeding

Wehout biecding
u

Figure 11. Frequency of the bleeding on probing in lateral
teeth in patients with moderate to severe periodontitis.
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Figure 12. Frequency of the bleeding on probing in lateral
teeth in patients with moderate to severe periodontitis.
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Additionally, the frequency of the bleeding on probing in
Canine, first and second premolar teeth in patients with

moderate to severe periodontitis is shown in table 1.

UR_ UL [ R
__Canine
With blceding 06 39 830 %3190
{ A
Without biceding 194 l16.] 16.1 16.1
4 Y S — ' & ..
Ist premolar
With bleeding 879 7. 903 87.1
+ + 4
Without blceding | 211 129 2.7 129
RSk i L il | NG || uli
2% premolar
With blceding %79 839 87.1 87.1
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Table 1. Frequency of the bleeding on probing in Canine,
first and second premolar teeth in patients with moderate
fo severe periodontitis.

As seen the bleeding on probing in canine teeth for UR.
UL. LL and LR were 80.6. 83.9, 83.9 and 83.9 percent.
respectively. In first molar teeth for UR, UL, LL and LR
were 87.9, 87.1, 90.3 and 87.1, respectively. Also, in
second molar teeth for UR, UL, LL and LR were 87.9,

83.9, 87.1 and 87.1 percent respectively.

The frequency of the interdental bone destruction in
patients with moderate to severe periodontitis is presented

in table 2.
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Table 2. Frequency of the interdental bone destruction in

patients with moderate to severe periodontitis.

Discussion

As periodontal disease progresses CAL occurs through the
destruction of the periodontal ligament and its adjacent
alveolar bone, subsequently leading to gingival recession

and pathologic periodontal probing depth.”* Therefore, the
degree of CAL reflects the severity of CAL and can be
used as an indicator to estimate the severity of periodontal
disease. CAL, which measures the distance between the
cement-enamel junction and the lowest point using a
periodontal probe, is a criterion for the assessment of the
severity of periodontal disease in the diagnosis.'* Although
periodontal disease occurs primarily due to bacteria within
the gingival crevice or the periodontal pocket, it may be
affected indirectly by many other risk factors occurring
changes in the vascular system, severity of inflammatory
reactions and systemic immunological responses.13

This study has demonstrated that the mean CAL and PD in
PGF and TGF were more than CAL, PD in CR and AGF
occlusion patterns. In more than 80 percent of the occlusion
patterns, bleeding on probing was observed and dominant
bone destruction was horizontal. The mean CAL and PD in
central and lateral AGF occlusion patterns was more than
VAL and PS in premolar, molar and canine. In PGF
occlusion pattern, the man CAL and PD in posterior teeth
was more than mean CAL and PD in central and canine.
The occurrence of non-working-side occlusal contact
depends on morphological and kinematical factors. These
include the cuspal inclines of the Medio-lingual cusps on
upper molars and disto-buccal cusps of lower molars, and
mandibular movement, which is governed by anterior and
condylar guidance.” In a study Al-Nimri ef al.’ studied
functional occlusal patterns and their relationship to static
occlusion and reported the distribution of protrusive
excursion patterns was significantly influenced by incisor,
canine, and molar relationships. Singh et al.'® reported on
pattern of occlusal contacts in lateral positions and its
validity in classifying guidance patterns it does not seem
appropriate to describe and classify the patterns of occlusal
contact using only existing classification system. A clear
description regarding the position of mandible should be
included in definition for research as well as clinical
situations. The dynamic nature of the lateral occlusion
scheme at the different arch positions is attributed to teeth
morphological factors. As excursion progresses, the total
contact area is reduced, which means less teeth will be in
contact. This observation supports the concepts of
“progressive occlusion”, in which many teeth initially
control the occlusion, followed primarily by the canines
during the maximal excursion.”” Following the
prosthodontic planning, it was clear that the frequency of
the canine contact was increased. followed primarily by the
first premolars."”

The presence of occlusal contact in different lateral
positions may have different roles in biomechanics around
the related teeth. For instance, the force on individual teeth
may be more traumatic in the more lateral positions
because of the increased vector of the force. Occlusal force
is transmitted to the teeth during four functional and
parafunctional stages: mastication, swallowing, clenching
and grinding. The occlusal contact during mastication and
swallowing is suggested to occur mainly in lateral positions
close to the maximum intercuspation i.e. within 1 mm of
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the maximum intercuspation.'® In many studies of occlusal
contact patterns, the occlusal contacts have been recorded
in an edge-to-edge position of the canines approximately 3
mm lateral from the maximum intercuspation, or in an
unregulated position.'® A comparative study has shown that
shim stock has better reliability than articulating film for
examining occlusal contacts, and that shim stock provides
acceptable reliability in the clinical measurement of
occlusal contacts.?’ Canine protection and group function
have been described as forms of therapeutic occlusion in
the natural dentition, based on the theoretical background
and clinical failure of balanced occlusion.”’ Canine
protection has been defined as contact only between the
maxillary and mandibular canines on the working-side.”
Group function was defined as contacts between the
working side opposing teeth in a segment or group.15

In conclusion, these results suggested CAL, PD was less
than other occlusion patterns. Also, these parameters on
occlusion patterns of the posterior teeth were less in
disclusion type.
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