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Abstract
The orthodontic appliance may interfere with the removal of
plaque, and interfere with the gingival health. Inflammation
of the gingiva may start in patients wearing orthodontic
appliance who do not maintain proper oral hygiene. As the
parts of the orthodontic appliance associated with food
deposits and bacterial accumulation. This plaque
accumulation around the orthodontic appliance may lead to
periodontal tissue inflammation and caries in teeth. The aim
of this study was to determine the effect of fixed orthodontic
appliance on the health of periodontium. The indices like
plaque scale (PLS) gingival scale (GS) ,bleeding scale (BS).

Introduction:
appliance regarding as retentive factor for
microbial dental plaque. The sites of
plaque aggregation interfere with oral
hygiene procedures and thus leading to the
development of white spot lesions, caries,
and inflammation of the periodontium (4,5).
The primary stage of tooth caries clinically
appears as a chalky white patch on the
enamel and under the microscope appears
as an area of demineralization, with up to
about 30% the mineral lost but having an
apparently intact surface layer, this can be
happened when the carbohydrate in the
diet is taken up by the bacteria that found
on the surface of the tooth which undergo
metabolization, producing acid which hits
the surface of enamel and eliminate the

Periodontal disease (periodontitist) is an
inflammatory
disease
that
cause
destruction in the supporting tissues of the
teeth and is caused either by group
or\specific baceria found within the dental
plaque. The development of periodontal
disease is affected by many different
factors and their interferences (1). The main
factor in the starting, continuity and
recurrence of gingival disease is a
plaque (2), which is aggregated on
orthodontic
appliances
when
the
maintaining good oral hygiene is not
obtained, which leads to periodontal
tissues destruction (3), such a side effect
showing as periodontal deterioration
caused by orthodontic appliance when the

38

The Influence of Fixed ….7(2) (2019)83-89
calcium and phosphate mineral of which
represent the main composition of
enamel (6). Malocclusion can be defined as
an anomaly of the teeth or abnormal
relationship of the dental arches beyond
the natural range of what is accepted.
There is an association of malocclusion
with increased in the aggregation of dental
plaque due to the difficulty of following
proper techniques of brushing the teeth (3).
When a fixed orthodontic appliance is
strapped up for the correction of the
anomalies in dental arch, and enhance
esthetic of teeth, which becomes
increasingly the most common cause that
makes patients undergoing orthodontic
treatment. The effects of orthodontic
treatment on the aesthetic are often readily
appears; while the effect of the orthodontic
treatment might have the invisible part of
the microorganisms in the oral cavity.(7,8)
The studies microbiologically revealed
changes in the composition of supra and
subgingival
dental
plaque
flora
significantly, so orthodontic treatment
may influence the equilibrium of the oral
microflora and increase the retention of
microorganism (7) . The treatment with
fixed orthodontic appliances initiates the
growth
of
different
types
of
microorganisms present in the plaque
where
some
periodontopathogenic
bacterial strains are prevalent such as
Porphyromonas gingivalis, Prevotella
intermedia,
Bacteroides
forsythus,
Fusobacterium nucleatum, and Treponema
denticola, the most reported to occur (9-11).
Most patients develop generalized
gingivitis even if they are following proper
techniques for tooth brushing. The probing
depth increased during orthodontic
treatment could also be due to over growth
of the gingival tissue after the placement
of orthodontic deoartments. Phenomena
such as inflammation, bleeding and
enlargment of the gingiva and increased
the pocket depth of the gingiva are
observed (12). There are Four possible
reasons which may cause the impairment
of periodontal health with orthodontic
treatment (13,14).
1- Orthodontic bands cause mechanical
irritation to the gingival tissue.

2- The cement material used to retain
the band which cause chemical
irritation of the gingival tissue.
3- Increasing the risk of food retention
and hence posterior gingival and
periodontal excitation may occur.
4- Patient may tend to take care in the
cleaning their anterior teeth more
effectively than posterior teeth ,so
increased formation of plaque.
So success in orthodontic treatment
results depend on maintaining the oral
hygiene, so maintaining the periodontal
tissue(15) .
Aims of the study:
This study aims to: Evaluate the
periodontal health in patients during
treatment
with
fixed
orthodontic
appliance.

Material and method
This study made at the University of
Baghdad, College of Dentistry. 110
patients, 58 males and 52 females with age
range of 25-35 years were participated in
this study. The subjects were divided into
two groups: Group 1 (control group which
composed from 55 patients without
orthodontic treatment), Group 2 (which
composed from 55 patients treated with
fixed
orthodontic
appliance).
The
periodontal health status assessment
clinically was performed through the
period extending from Nov, 2018 – Feb,
2019, using plaque scale (PS) (16) , gingival
scale (GS) (17) , bleeding scale (BS) (18) .
After consents forms have been signed by
all subjects confirm their agreement to
collaborate in the study. A self-reported
questionnaire was taken include: Name.
age, full medical history, dental history, if
patient
wearing
fixed
orthodontic
appliance or not, time of wearing the
appliance, the periodontal parameters
plaque scale (PS), gingival scale (GS),
bleeding scale (BS).
The inclusion criteria:
1- Healthy patients without any systemic
disease
2- Adult patients with the age range
25-35 years.
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While the exclusion criteria:
1- Pregnant and menopause women
2- Smokers
3- Patient with systemic disease

was difficult. The orthodontic departments
may interfere with plaque removal,
maintaining good oral hygiene and affect
the health of the gingiva (19). This
difficulty in plaque control and the raise in
the plaque score will lead to the
development of ginigivitis and it can
become quite profound in 21 days (20). This
was appeared in the study by the raising in
the gingival scale score and high
percentage of bleeding sites in the subjects
with fixed orthodontic appliances, these
findings come in agreement with the result
of Ristic et al (21) and Naranjo et al (19) who
found that the fixed orthodontic appliances
will influence the ecological environment
by the accumulation of biofilm at the
retentive sites. This may explain that
patients treated with fixed orthodontic
appliance have higher rate of plaque and
gingival indices. However, control group
showed
significantly
less
plaque
accumulation and gingivitis which confirm
the easier brushing and better oral hygiene
in the absence of orthodontic appliance.
The increase in the scores of dental plaque
in this study is in acceptance with other
studies (12,15,22,23). The patients wearing
orthodontic appliance had a confront to the
proper plaque removal from the oral
cavity. In the first stages of plaque Grampositive rods and cocci started the gingival
surfaces and teeth then these dental
bacteria are substituted by Gram-negative
microorganisms, which may stimulate a
(23)
gingival
disease
.
These
microorganisms aggregate on the surface
of tooth and they help to form the network
for other colonization(24).

Results
The descriptive and statistical analysis
showed that the mean and standard
deviation for PS and GS for group I (0.57±
0.57), (1.02±0.07) respectively while
group
II
(1.03±0.34), (1.09±0.22)
respectivly. The mean and standard
deviation for BS (zero%) and BS (One%)
in group I (98.13±3.75), (1.62±3.25)
respectively while for
group II
(86.14±9.80), (13.96±9.45) respectively
.All the previous results appeared in
Table (1).Inter group comparison for PS
showed that there is high significancy in
plaque scale mean difference between the
tested groups, the results appeared in
Table (2) and Figure (1). Also in the
intergroup comparison for GS showed
high significancy in gingival scale mean
difference between the tested groups and
the results appeared in Table (3) and
Figure (2).the chi square for BOP in both
group showed high significant difference
in gingival index mean between the one
and zero percentages in the two tested
groups (P< 0.001) and the Table (4) and
figure 3 showed these results.

Discussion
The results in this study showed higher
inflammation in patient treated wearing
fixed orthodontic appliance (group 2) in
comparison to patients with healthy
periodontium and not treated with fixed
orthodontic appliance (group 1) and these
results appeared in the higher mean values
of dental plaque scale and gingival scale in
the second group compared to first group.
The increase in the plaque could be related
to the complex components of the
appliances like the bands, bonds and wires
which make maintain a good oral hygiene

Conclusion
Patients who treated with fixed
orthodontic appliance had generalized
gingivitis even they were maintaining
good oral hygiene. In general patients
treated with fixed orthodontic appliance
require special care measures to maintain
good periodontal health.
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Fig.(1): Paired t- test compare Plaque Scale (PS) between THE FIRST GROUP (without
orthodontic treatment) and THE SECOND GROUP (with orthodontic treatment)

Fig.(2): Paired t- test compare Gingival Scale (GS) between THE FIRST GROUP
(without orthodontic treatment) and THE SECOND GROUP (with orthodontic treatment)
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Fig.(3): Chi-square test compares Bleeding Scale (BS) between THE FIRST GROUP
(without orthodontic treatment) and group 2THE SECOND GROUP (with orthodontic
treatment)

Table (1):- Descriptive and statistical analysis of the demographic data
Statistics

Mean
SD

First
group
0.57
0.27

PS
Secondary
group
1.03
0.34

First
group
1.02
0.07

GS
BS (Zero %)
BS (One %)
Secondary First Secondary First Secondary
group
group
group
group
group
1.09
98.13
86.14
1.62
13.96
0.22
3.75
9.80
3.25
9.54

Table (2):- Descriptive and statistical analyses of the Plaque scale (PS) between THE
FIRST GROUP (without orthodontic treatment) and THE SECOND GROUP (with
orthodontic treatment).
PS
First group
Secondary group

Mean
0.57
1.03

38

SD
0.27
0.34

t- test

P value

Sig

3.03E-12 P<0.001

HS
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Table (3):- Descriptive and statistical analyses of the Plaque Scale (PS) between THE
FIRST GROUP (without orthodontic treatment) and THE SECOND GROUP (with
orthodontic treatment).
GS
First group
Secondary group

Mean
1.02
1.09

SD
0.07
0.22

t- test

P value Sig

6.35E-05 P<0.001 HS

Table (4):- Descriptive and statistical analyses of Bleeding Scale (BS) between THE
FIRST GROUP (without orthodontic treatment) and THE SECOND GROUP (with
orthodontic treatment).
BS
Zero%

One%

Groups
First group
Secondary
group
First group
Secondary
group

Mean
98.13

SD
3.75

86.14

9.80

1.62

3.25

13.96

9.54

Chi- square

P value

Sig

39.44

P<0.001

HS
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