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Objectives: Fixed orthodontic appliances make daily application of oral hygiene standard procedures more difficult and in time may lead
to accumulation of oral biofilms and development of gingivitis and hyperplasia. The aim of the study is to evaluate the periodontal health
expressed by clinical indices in patients under orthodontic treatment with fixed appliances, according to different oral hygene maintenance
programs. Material and method: We performed a randomized prospective study on 60 patients with fixed orthodontic appliances (17-25
years of age) devided in three study groups. The clnical indices recorded were: modified gingival index, plaque index and sulcular bleeding
index. Statistical analysis or the results were carried out using Student t test. Results: The patients were randomly divided into three groups:
group A-patients were instructed to use electric brush, water flosser and interdental brush, group B- electric brush, interdental brush and
fluoride and group C- manual brushing and fluoride. Statistical comparison of the values of the indexes with the Student t test for independent
samples showed statistically significant differences in all three groups of patients studied between initial and final values of all recorded clinical
parameters. Conclusions: Fixed orthodontics do not induce periodontal disease if basic principles of oral hygiene are followed in compliant
patients, which are correctly instructed to deal with real challenge, represented by complete elimination of debris and bacterial accumulation.
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Introduction

Orthodontic treatment using fixed appliances represents a
potential risk for periodontal health, as it increases the ac-
cumulation of oral biofilms and enhances inflammation of
periodontal tissues. In these patients, periodontal mainte-
nance programs must be carried out in conjunction to or-
thodontic treatment and also after completion of therapy
[1-3].

Fixed appliances make brushing procedures more difhi-
cult and the patients are unable to completely remove den-
tal plaque, which favors the development of gingivitis [4].
This is accompanied by the presence of gingival pockets
and the subsequent bacterial colonization of subgingival
areas, which may cause periodontal breakdown. According
to data from scientific literature, removable appliances do
not cause alterations of periodontal tissues, due to their
easy maintenance measures [5-7].

The purpose of this study is to evaluate the clinical peri-
odontal status by measuring specific indices during ortho-
dontic treatment with fixed appliances after using different
oral hygiene maintenance programs, in order to improve
oral health status.

Material and methods

We performed a randomized prospective study on 60 pa-
tients between 17-25 years of age (28 males and 32 females)
under orthodontic treatment in the Clinic of orthodontics
UMEF Tirgu Mures between october 2012 and february
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2014. The inclusion criteria were: patients with good gen-
eral health, over 16 years of age, non smokers, with mild
gingivitis — modified gingival index (MGI) = 1.5 and plaque
index (PI) Quigley-Hein modified by Turesky = 1.75. We
used the following exclusion criteria: teeth with extensive
restorations, significant alterations of oral mucosa (others
than gingivitis), adverse reactions to oral hygiene products,
administration of antiinflammatory or antibiotic drugs 1
month prior to this investigation, regular use of antibacte-
rial oral products two weeks before this study. The patients
were randomly divided into three groups: group A-patients
were instructed to use electric brush, water flosser and in-
terdental brush, group B- electric brush, interdental brush
and fluoride and group C- manual brushing and fluoride.
During the first visit we recorded all the clinical parameters
and then the patients were instructed to use different hy-
giene procedures for 14 days. All patients received scaling
and proffesional cleaning. The second visit was schedueled
after 14 days and the measurements were repeated. Each
author evaluated the same index in each patient before and
at the end of the investigation.

Modified Gingival Index (MGI). This index is used in
clinical studies, it eliminates the use of periodontal pro-
be and permits a noninvasive and reproductibile exami-
nation. Marginal gingiva was evaluated in four points for
each tooth (disto-vestibular, vestibular, mesio-lingual and
lingual). MGI for a patient was obtained by deviding the
total number to the number of teeth examined.

Sulcular Bleeding Index (SBI). The purpose of this in-
dex is to identify gingival inflammation in early stages. A
periodontal probe was inserted 1 mm in the gingival sul-
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cus paralell with the long axix of the tooth and moved in
a mesio-distal direction. After 30 second the tendency to
bleeding was evaluated, giving scores in 4 areas: disto-vesti-
bular, vestibular, lingual and mesio-lingual. The mean SBI
was obtained by deviding the total to the number of teeth
examined.

Quigley-Hein Plaque Index (PI) modified by Turesky.
It was used to evaluate the oral hygiene. Vestibular and lin-
gual dental surfaces were devided in 3 areas and coloured
with eritrosine. The amount of bacterial biofilm was then
recorded based on visual inspection.

Statistical analysis of the results. The values obtained
for MGI, SBI and PI were introduced in a data base and
evaluated using statistic methods. For statistical compari-
son of clinical parameters in the same group before and
after treatment Student t test was used. For the evaluation
of mean values differences AMGI, ASBI, API and deter-
mination of confidence interval and standard deviation we
applied t test for pairred samples.

Results

Distribution of demographic characteristics and mean val-
ues of clinical parameters recorded durin the firs visit are
presented in Table I.

The mean values of MGI diminished in group A from
1.73£0.31 to 0.62+0.10 at the final measurement. The
same tendency was noted for group B where the mean val-
ue was reduced from 1.71+0.31 to 0.64+0.19. In group C
the variation was between 1.78+0.20 to 1.41+0.19 (Figure
1).

Statistical comparison using Student t test applied to the
mean values of MGI at the first and second visit we found
significant differences among groups A and B. In the same
time, in group C the variation of MGI over the investiga-
tion period shows a significant decrease. P values are shown

in Table II.

Hantoiu T et al. / Acta Medica Marisiensis 2014;60(6):265-268

Table I. Demographic characteristics and mean values of clinical
indices in the study groups at the first visit.

Clinical parameter Group A Group B Group C
Initial / Final N=21 N=19 N=20
Age interval 17-24 18-25 17-23
Gender Male 12 8 9
Female 9 11 11
MGl Mean value 1.73/0,62 1.71/0,64 1.78/1,41
SBI Mean value 0.62/0,24 0.65/0,21 0.63/0,58
PI Mean value 2.46/1,62 2.63/1,81 2.60/2,18

Table Il. p values for independent variables determined through
the study period

Compared values GroupA Group B Group C
MG I initial compared to MGI final p<0.05 p<0.05 p<0.05
SBI initial comparat to SBI final p<0.05 p<0.05 p>0.05
Pl initial compared to PI final p<0.05 p<0.05 p<0.05

SBI in group A decreases from 0.62+0.12 to 0.24+0.10.
In group B there was a reduction in SBI mean value from
0.65 £0.23 to 0.21+0.14; in group C the variation was be-
tween 0.6320.20 to 0.58+0.16 (Figure 2). Statistical com-
parison of SBI values at the first and second visit revealed a
significant decrease for goups A and B, while for group C
there was not a statistically significant difference between
the examinations (Table II).

Regarding the PI, for group A there is an important de-
crease over the study period, from 2.46+0.42 to 1.62+0.30,
in group B we noted the same tendency, with a reduction
from 2.63+0.42 to 1.81+0.40, while in group C the values
were 2.60+0.15 in the first visit and 2.18+0.14 in the sec-
ond one (Figure 3).

Statistical comparison of these values with the Student
t test for independent samples showed statistically signifi-
cant differences in all three groups of patients studied be-

tween initial and final values of all recorded clinical pa-
rameters (Table II).
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Fig. 1 MGl initial and final mean values for the study groups.
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Fig. 2 Variation of SBl initial and final recordings at the first and second visit for the three study groups.
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Fig. 3 Variations of Pl values between the first and second visits for the three study groups.

Discusion

The diagnosis of gingivitis induced by bacterial dental
plaque was based on clinical signs and MGI values: oral
biofilm visible at the gingival margin, colour change and
alterations variation of gingival contour, edema, loss of at-
tachment or bone resorption. The evaluation of population
sample shows no age related statistical differences between
study groups (p=0.05) and comparison of MGI, SBI and
PI values recorded for the study groups during the first visit
shows also no statistical significance (p=0.05), which certi-
fies the correct distribution of patients in the study groups.

MGI had an important reduction in groups A and B
and less in group C, but there was an important difference
inside each group between the initial and final measure-
ments. The decrease of MGI in group C patients is the
result of scaling and professional cleanings performed the
first treatment session . Mechanical removal of the main
etiological factor entails an improvement of gingival status
still present two weeks after professional cleaning.

Other studies showed the same tendency regardin MGI,
which can be explained in part by Hawthorne effect, mean-
ing that patients included in a clinical trial give more at-
tention to oral health and dental hygiene measures [8-12].

There was a great decreasing tendency of SBI between
the first and second visit for the patients of groups A and
B with a statistical significant difference; in group C the
difference was lesser and had no statistical significance.
This shows that professional cleaning has little effect in re-
ducing gingival bleeding after 14 days, when we noticed
the return of SBI towards initial values, as there was no
statistical differences between the initial and final measure-
ments. SBI allows the diagnosis of early gingival inflam-
mation (bleeding) when other clinical signs are not present
[13,14]. These results are similar with other data, showing
the tendency of the bleeding indexes to return to their ini-
tial values, two weeks after the initial sanitisation [15].

As for PI, it showed a decreasing evolution in all study
groups between examinations, with a statistical significant
difference. Same results were published in other studies,
showing that the decrease of PI after professional cleaning
is maintained over more than two weeks [16,17]. Our in-
vestigation showed that the best oral health maintainence
programm is represented by the use of an electric brush,
associated with water flosser and interdental brush, twice
a day. Treatment of orthodontic patients must follow an

interdisciplinary approach. All modalities of oral hygiene
procedures and their effect on the periodontal tissues must
be explained to the patient prior to fixed orthodontic treat-
ment.

Conclusions

The presence of fixed orthodontic appliances makes the use
of oral hygiene methods more difficult and prevents the
complete mechanical removal of dental plaque, which in-
creases the risk of detrimental consequences on soft dental
tissues.

Accumulation of supra- and sub-gingival biofilms in-
duces a pro-inflammatory state that can be followed by
destructive periodontal reactions. The best oral hygiene
method implies the use of powered dental brushes associ-
ated with interdental brushes and water devices.

Fixed orthodontics do not induce periodontal disease if
basic principles of oral hygiene are followed in compliant
patients, which are correctly instructed to deal with real
challenge, represented by complete elimination of debris
and bacterial accumulation.
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