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ABSTRACT

Objective: To compare the side effects of the molar bands and buccal tubes on periodontal health during
orthodontic treatment. Methods: We selected 42 patients who treated with the fixed appliance, they all in the age
range of 12-16 years, for each one choosing two first molars and one of the second molars in mandible as research
objects, it is a total of 126 teeth. We bonded both a buccal tube and a molar band in the first molars of mandible,
using the stochastic method to decide which side bonded the buccal tube, bonding it in the middle of the tooth
crown. Take the second molar in buccal tube side as a blank control. In this study, 84 first molars were selected as
the experimental group and 42 second molars without fixed appliance as the control group. The experimental group
can be divided into two small groups. Buccal group, the 42 molars which used the buccal tubes in orthodontic
treatment. Moral group, the 42 teeth which used the molar bands in orthodontic treatment. Furthermore. Gingival
index and Pocket probing depth were recorded for clinical evaluation, IL-1 and IL-6 were tested use ELISA in this
study. Results: In this study, there was no difference in all of the indexes among three groups before our
experiment. After placing fixed appliance 6 months and 12 months, both of the experimental groups (buccal tube
group and molar band group) showed that GI, PPD continued to increase. Compared with baseline, they had
significant difference (P < 0.05), although there was no significant difference between buccal tube group and molar
band group (P>0.05), the mean value of the GI, PPD in molar band group was larger than buccal tube group. After
placing fixed appliance 6 months and 12 months, both of the experimental groups showed that IL-1 and IL-6
continued to increase. Compared with baseline, they had a significant difference (P < 0.05). In addition, there was a
significant difference between IL-1 and IL-6 between buccal tube group and molar band group (P<0.01). It showed
that inflammatory substances in the gingiva groove liquid increased during the treatment. Conclusion: In
orthodontic treatment, buccal tubes caused less inflammatory response on periodontal health than molar bands,
which was helpful to achieve better treatment effect. We concluded that buccal tube was more conducive to the
periodontal health than molar band.
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INTRODUCTION
Gingivitis, especially in the region of the interdental
papilla, has been observed in teeth banded for

teeth because of the presence of bands, brackets, wires,
and other orthodontic attachments. Recent studies show
that the most important etiological factor of periodontal

orthodontic purpose.™? These have been associated with
higher plaque rates,®® gingival rates and probing
depth®*®, Plaque accumulation can be due to the bands
placed which make plaque control difficult. Theoretically,
therefore, controlling plaque could prevent gingivitis and
periodontitis. Gingivitis is one of many periodontal
diseases that affect the health of the periodontium.*
Periodontal diseases are often classified according to
their severity. They range from mild gingivitis; to more
severe periodontitis.*? It is well established that the
patients who undergo orthodontic treatment have a high
susceptibility to present plaque accumulation on their
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disease is plaque deposition around gingival margin.**
Orthodontic treatment is a double-action procedure,
regarding the periodontal tissues, which may be
sometimes very significant in increasing the periodontal
health status, and sometimes a harmful procedure which
can be followed by several types of periodontal
complications, namely: gingival recessions, bone
dehiscence, gingival invaginations and/or the formation
of gingival pockets, established that bacterial plaque is
the primary etiologic factor in the development of
gingival inflammation and periodontitis.'*! The quantity
and the quality of plaque are known to be influenced by
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many factors, including surface characteristics.'>*"!

Especially surface roughness and high surface free
energies were found to be positively correlated with
plaque growth and maturation.™*®! Gingival inflammation
is known to further increase this.'*" In addition to the
total amount of bacteria, the ratio between the aerobic
and anaerobic bacteria is also an important marker for
plaque pathogenicity.”? The placement of orthodontic
bands and buccal tubes and brackets influences plaque
growth and maturation because of the abovementioned
factors. Significant differences in biofilm formation on
bonded teeth compared with control teeth were
reported.””®! Most studies reporting on gingival changes
after bracket placement suggested only temporary
reversible periodontal changes.”*®! Another study,
however, reported si?nificant attachment loss during
orthodontic treatment.’?® Another way of studying the
changes during orthodontic therapy is by analysis of the
composition of the gingival crevicular fluid (GCF). GCF
reflects the immune and inflammatory reactions from
host-parasite  interactions’?”?!  and  biomechanical
stresses.®3% |t is a noninvasive method, and until now,
many substances involved in the inflammatory process
and produced by the periodontal ligament cells in
sufficient amounts to diffuse into the GCF have already
been studied.®Y Giannopoulou et al compared the GCF
composition of orthodontic patients with that of non
orthodontic controls. However, the wide inter-subject
differences in GCF composition made reasonable
comparisons difficult and warrant prospective intra
subject studies. Among many inflammatory and immune
mediators identified in GCF, cytokines have attracted
particular attention. Interleukin-6 (IL-6) is known to be a
major modulator of inflammation in chronic local
inflammatory reactions. It regulates the immune cell
recruitment in the transition from the acute (recruitment
of neutrophils) to the chronic (recruitment of monocytes)
form of inflammation.® interleukin IL-1, IL-6, and
tumor necrosis factor TNF-a are key mediators involved
in a variety of immune and acute-phase inflammatory
response activities.***! The RANK/RANKL (receptor
activator of nuclear factor kB and RANK ligand)
pathway is also essential for osteoclast differentiation in
inflammatory arthritis.”*” Orthodontic tooth movement is
induced by mechanical stimuli and facilitated by
remodeling of the periodontal ligament (PDL) and
alveolar bone. A precondition for those remodeling
activities, and ultimately tooth displacement, is the
occurrence of an inflammatory process. Vascular and
cellular changes were the first events to be recognized
and described, and a number of inflammatory mediators,
growth factors, and neuropeptides have been
demonstrated in periodontal supporting tissues. Their
increased levels during orthodontic tooth movement have
led to the assumption that interactions between cells
producing these substances, such as nerve, immune, and
endocrine system cells regulate the biological responses
that occur following the application of Orthodontic
forces.*¥ IL-1 exists in two forms, o and B[Sg], of which
IL-1B is the form mainly involved in bone metabolism,
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stimulation of bone resorption***! and inhibition of
bone formation.*? IL-1p also plays a central role in the
inflammatory process. The staining of feline PDL cells
for IL-1B showed the presence of bound signal
complexes in the plasma membrane, which was expected,
as it is known that receptors for IL-1p are present on
fibroblasts.”® Lo et al.l*! suggested that large amounts of
IL-1B are present in inflamed gingival tissues and found
that both macrophages and neutrophils are predominate
in IL-1B production in inflamed gingival tissues. Kanda-
Nakamura et al™ also suggested that the response of
gingival fibroblasts to IL-1 may represent a mechanism
for amplification of gingival inflammation. Further, IL-
1B may act synergistically with TNF-a22 as a powerful
inducer of 1L-6.%°41 |L-6, a multifunctional cytokine
previously referred to as B cell stimulatory factor 2,
hepatocyte stimulating factor, or interferon- B2, is
produced by both lymphoid and non-lymphoid cells!!
and can apparently induce osteoclastic bone resorption
through an effect on osteoclastogenesis.***! 1L-6 was
found to be produced by the human foreskin fibroblast
line FS-4 and its synthesis was stimulated by treatment
with 1L-1.5%%% The identification of IL-6 in human
gingival tissues and cells implicates this lymphokine as a
participant in the molecular events associated with
inflammatory periodontal diseases 5. Irwin and
Myrillas®™ reviewed the biological functions of 1L-6 and
found them to be specifically related to tissue destruction
in the periodontal site. In addition, Yakovlev et al®
found that levels of IL-1  and IL-6 were significantly
higher in inflamed as compared with non-inflamed
gingival tissues in young adults, while Shimizu et al®®
demonstrated that IL-6 was produced by IL-1B from
PDL cells.

The aim of this study is to compare the side effects of
molar band and buccal tube on periodontal health during
orthodontic treatment and determine the significative
changes of IL-1 and IL-6 in GCF(Gingival Crevicular
Fluid) with molar band and buccal tube in orthodontic
treatment.

MATERIALS AND METHODS

1 Material agent

Molar bands and buccal tubes, Hangzhou Xinya dental
material company.

Absorbent paper points no.30 Medical devises Co., Ltd.
Of Tianjin Daya Ding.

Fuchsin basic sodium tetraborate Shanghai rex co-perfect
instrument co., td.

Eppendorf Low temperature 5804R Eppendorf AG,
Germany.

12 pipettes Eppendorf AG, Germany Microplate reader
MB-530, Shenzhenshihui Technology Development
Corporation ~ Automatic  plate  washer PW-812,
Shenzhenshihui Technology Development Corporation
Micropipette Shanghai Instrument Co., Ltd.
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2 Clinical data collection

Clinical data collection was in the Orthodontics
Department, from June 2016 to end March 2018, for
effect of the molar band and buccal tube on periodontal
health in orthodontics. 42 patients, 126 molars for this
study were selected from the one who attended to the
orthodontic clinic. They were all in the age range of 12-
16 years. There was no evidence of decalcification on
their teeth. There was no medical problems, evidence of
antibiotic therapy or topical chemical agents during this
study.

In this study, 84 first molars were selected as
experimental group and 42 second molars as control
group. All samples were taken from mandibular. For
experimental groups, we can also divided into two
another two groups.

GroupA, cases using buccal tubes for the orthodontic
treatment.

GroupB, cases using molar bands for the orthodontic
treatment.

Control group: second molars without fixed appliance.

3 Clinical examination

Gingival index and Pocket probing depth were recorded
for clinical evaluation. These baseline readings were
taken before fixing the molar bands and buccal tubes in
the experimental group, also before treatment in the
control group.

European Journal of Biomedical and Pharmaceutical Sciences

2.3.1 Gingival index: Gingival health condition of the
right lower first molar was assessed using the criteria of
the Gingival Index system (Gl).

2.3.2 Pocket probing depth: Pocket probing depth was
measured to the nearest millimeter using Williams’s
calibrated periodontal probe. The distance from the
gingival margin to the base of the pocket is measured.
All measurements were taken prior to the collection of
gingival crevicular fluid. In order to minimize potential
technique errors and inter-examiner variability

4 Gingival Crevicular Fluid Collection

The selected sites were isolated by cotton rolls, rinsed
gently with water and dried with a gentle air spray
directed perpendicular to the gingival margin. A saliva
ejector was used to avoid salivary contamination of the
samples. Gentle removal of the supragingival plague was
completed utilizing dry gauze, and a sterile filter paper
strip was gently inserted into the entrance of the selected
site until the first sign of resistance was felt. The strip
was held in place for 30 seconds Figurel and Figure2.
Attempts were made to avoid the insertion of the strips to
the full depth of the pocket, to minimize the risk of
contaminating the GCF with blood. Strips contaminated
with blood were discarded and an alternative site was
sampled Paper points were immersed into sterile
Eppendorf vials and stored at—70°C until further analysis.

Fig. 1: Collect GCF in MBG Fig2. Collect GCF in BTG.

5 Measurement of IL-1 and IL-6 level

The amounts of IL-1 and IL-6 were measured by
enzyme-linked immunosorbent assay sample (ELISA).
Bring all reagents and samples to room temperature
before use. Centrifuge the sample again after thawing
before the assay. It is recommended that all samples and
standards be assayed in duplicate.

Prepare all reagents, working standards, and samples as
directed in the previous sections. Refer to the Assay
Layout Sheet to determine the number of wells to be
used and put any remaining wells and the desiccant back
into the pouch and seal the Ziploc, store unused wells at
4°C. Add 100 pL of standard and sample per well. Cover
with the adhesive strip provided. Incubate for 2 hours at
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37°C. A plate layout is provided to record standards and
samples assayed.

Remove the liquid of each well, don't wash. Add 100 pL
of Biotin-antibody (1x) to each well. Cover with a new
adhesive strip. Incubate for 1 hour at 37°C. (Biotin-
antibody (1x) may appear cloudy. Warm up to room
temperature and mix gently until solution appears
uniform).

Aspirate each well and wash, repeating the process two
times for a total of three washes. Wash by filling each
well with Wash Buffer (200 pL) using a squirt bottle,
multi-channel pipette, manifold dispenser, or auto
washer, and let it stand for 2 minutes, complete removal
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of the liquid at each step is essential to good performance.

After the last wash, remove any remaining wash Buffer
by aspirating or decanting. Invert the plate and blot it
against clean paper towels. Add 100 pL of HRP-avidin
(1x) to each well. Cover the micro titer plate with a new
adhesive strip. Incubate for 1 hour at 37°C.

Repeat the aspiration/wash process for five times as in
step 6. Add 90 pL of TMB Substrate to each well.
Incubate for 15-30 minutes at 37°C. Protect from light.
Add 50 uL of Stop Solution to each well, gently tap the
plate to ensure thorough mixing.

Determine the optical density of each well within 5
minutes, using a micro plate reader set to 450 nm. If
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wavelength correction is available, set to 540 nm or 570
nm. Subtract readings at 540 nm or 570 nm from the
readings at 450 nm. This subtraction will correct for
optical imperfections in the plate. Readings made
directly at 450 nm without correction may be higher and
less accurate.

6 Statistical analysis

IL-1, IL-6 levels of pre/post treatment in each patient
were compared by using a paired t-test and to compare
the data between two groups t-test were used. For more
than 2 groups ANOVA test was used.

RESULTS

Table 1: Gingival Index (Gl) Measurement During The Study Period (Mean + S.D).
Phase of treatment Control group Buccal tube Molar band
Before treatment 1.00 +0. 40 1.03 +0. 42 1.04 £0. 43
After 6 months 1.02 0. 41 1.64+0.33 1.85+0.34
After 12 months 1.05+0.37 1.71+0.36 1.89+0.39

Table 1 shows that the gum of three groups of subjects
was in good condition before treatment, the luster was
normal and there was no difference in Gingival index.
After placing fixed appliance 6 months, the oral hygiene
turned to be poor, the gum was bleeding when we
checked the healthy status used a periodontal probe.
Compared with baseline, both of the experimental groups
had significant difference (P < 0.01, T=1.700). While
there is no significant difference between buccal tube
group and molar band group(P = 2.453 > 0.05, T=4.365).

The oral health status was worse after 12 months, Gl
continued to rise. Compared with baseline, both of the
experimental groups had significant difference (P < 0.01,
T=1.701). While there is no significant difference
between buccal tube group and molar band group(P =
1.573 > 0.05, T=5.032).

O control group

Obuccal tube

B polar band

Fig. 1: The comparison of Gingival index among
three groups after 6 months treatment.
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O control group

@ buccal tube

B molar band

i

Fig. 2: The comparison of Gingival index among
three groups after 12 months treatment.
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Table 2: Pocket Probing Depth Measurement During The Study Period (PPD) (Mean + S.D).

Phase of treatment Control group Buccal tube Molar band
Before treatment 2.00+0.33 2.03+0.38 2.05+0.32
After 6 months 2.0540. 31 2.70+0.32 3.60+0.35
After 12 months 2.10+0.30 3.35+0.33 3.84+0.29

Table 2 shows that the gum of three groups of subjects
was in good condition before treatment, the luster was
normal and there was no difference in Pocket probing
depth. After placing fixed appliance 6 months, the oral
hygiene turned to be poor, there were periodontal
pockets in molar band groups, PPD increased
significantly. Compared with baseline, both of the
experimental groups had significant difference (P < 0.01,
T=1.750). While there is no significant difference
between buccal tube group and molar band group(P =
2.530 > 0.05, T=4.210).

The oral health status was worse after 12 months, PPD
continued to rise, there were periodontal pockets in
molar band group and tube group. Compared with
baseline, both of the experimental groups had significant
difference (P < 0.01, T=1.740). While there is no
significant difference between buccal tube group and
molar band group(P = 1.514 > 0.05, T=5.213).

Compared the average periodontal pocket depths, there
was more destruction in periodontal tissue health in
molar band group than buccal tube group.

B control group
O buccal tube
B molar band

Fig. 3: The comparison of Pocket probing depth among three groups after 6 months treatment.

CH

B control group
B buccal tube
B molar band

Fig. 4: The comparison of Pocket probing depth among three groups after 12 treatment months treatment.
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Table 3: IL-1 Measurement During The Study Period (Mean + S.D).

molar band group (P = 0.001<0.01, T=1.705).

Phase of treatment Control group Buccal tube Molar band
Before treatment 0.311+0.010 0.314+0.010 0.318+0.090
After 6 months 0.315+0.012 0.700£0.010 1.007+0.014
After 12 months 0.319+0.080 0.810+0.013 1.390+0.015
Table 3 shows that the content of IL-1 was normal in
gingiva groove liquid, there was no difference in the ’
mean value of the three groups of subjects. After placing “?
a fixed appliance for 6 months, the oral hygiene turned to e
be poor, IL-1 increased significantly. Compared with e 2
baseline, both of the experimental groups had significant e T eontrol groun
difference (P < 0.01, T=1.708) and there was a : . pouecal tube
significant difference between the buccal tube group and 8
0.6
0.4
The oral health status was worse after 12 months, IL-1 0-2 &
0

continued to rise, Compared with baseline, both of the
experimental groups had significant difference (P < 0.01,
T=1.705) and there was significant difference between
buccal tube group and molar band group(P =
0.0012<0.01, T=1.714).

O control group
B buccal tube

@ molar band

©c o o o
O M oA O 0 o= N A O 00 N

Fig 5: The comparison of IL-lamong threegroups
after 6 months treatment.

Fig 6: The comparison of IL-1 among three groups
after 12 months treatment.

Table 4: 1L-6 Measurement During the Study Period (Mean £ S.D).

Phase of treatment Control group Buccal tube Molar band
Before treatment 0.212 +0.010 0.216 +0.009 0.213+0.010
After 6 months 0.214 +0.011 0.549 +0.010 0.938 £0.009
After 12 months 0.219 +0.009 0.607+ 0.008 1.279+ 0.011
Table 4 shows that the content of IL-6 was normal in buccal tube group and molar band group(P =

gingiva groove liquid, there was no difference in the
mean value of the three groups of subjects. After placing
a fixed appliance for 6 months, the oral hygiene turned to
be poor, IL-6 increased significantly. Compared with
baseline, both of the experimental groups had significant
difference (P < 0.01, T=1.702) and there was a
significant difference between buccal tube group and
molar band group(P = 0.001<0.01, T=1.708).

The oral health status was worse after 12 months, IL-6
continued to rise. Compared with baseline, both of the
experimental groups had significant difference (P < 0.01,
T=1.701) and there was a significant difference between
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0.0013<0.01,T=1.514).
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Fig 7: The comparison of 1L-6 among three groups
after 6 months treatment.

O control group
O buccal tube
B molar band

Fig 8: The comparison of IL-6 among three groups
after 12 months treatment.

DISCUSSION

In this study, we bonded both buccal tube and molar
band in the mouth of one patient, effectively avoiding the
experimental error caused by individual differences.
Before the treatment, dentists would mission the patients
who consciously paid attention to oral health, each index
in the treatment of the first a few months always cannot
reflect the real situation of the oral, so we chose 6
months after treatment to test the indicators in the study.
After we placed the fixed appliance 12 months, some
patients finished their therapy and the molars of the
majority of the patients had moved to some extent. When
testing in this stage, the indicators can reflect the
influence by buccal tubes and molar bands on
periodontal health more effectively. By clinical
examination combined with experimental data, we can
evaluate the influence by buccal tubes and molar bands
on periodontal health comprehensively. With the
development of adhesive materials, we used glass-
ionomer to bond the molar band, it has a better
performance. To pay attention to the edge of the molar
band and buccal tube, clean the adhesive materials, we

effectively avoid the stimulation of the periodontal tissue.

Compared with molar band, buccal tube is easier to fall
off from the tooth surface, but we only consider the side
effects on periodontal health in this study. After placing
fixed appliance 6 months, there were periodontal pockets
in molar band group, and after 12 months, there were
periodontal pockets in both molar band group and tube
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group. This may be caused by irritation for the gum,
which is called Pseudo periodontal pocket. We bonded
the buccal tube in the middle of the tooth crown, neither
near by the maxillary teeth, avoiding the occlusal
interferences, nor near the gum to avoid stimulating it. If
the buccal tube fell off from the tooth, we rebonded it
immediately, so it would had less affection to the
experiment.

In this study we demonstrated that Gingival index (GI)
and Pocket probing depth (PPD) have been increased
after 6 and 12 months after treatment with molar bands
and buccal tubes. This increase in Gl and PPD was
higher in molar band group than buccal tube group. On
the other hand, inflammation which was investigated
through the measurement of inflammatory cytokines
indicated that there was increase in both IL-1 and IL-6
during the course of treatment. This increase in IL-1 and
IL-6 was also higher in molar band than buccal tube.
These results indicated that both treatment (molar bands
and buccal tubes) had an inflammatory effect on the
health of orthodontic teeth. However, the effect was less
upon using buccal tubes. Our study also matched the
previous studies. For example, Naga, Sri M. and Sosa K.
V. showed that individuals with orthodontics molar
bands have more plaque accumulation, gingivitis and
gingival enlargement than individuals without any
treatment. Alexander, Boyd, and Baumrind also found
more plaque accumulation and gingival inflammation
around banded molars.

The results of the present study tend in general to
confirm the hypotheses and finding of other similar
studies. The data revealed that®®” molar bands and buccal
tubes had significantly more plaque accumulation and
gingival inflammation than bonded molars®® molar
bands showed more plaque accumulation and gingival
inflammation than buccal tubes before and with
advancing time during orthodontic treatment. An
alternative possible explanation for increasing pocket
depth is the mechanical injury® caused by the
subgingival placement of orthodontic bands. Many of
our findings were in agreement with those of previous
studies. These included the observations that molars with
orthodontic bands had more plaque accumulation,
gingival inflammation.®®®Y  Further, they had a
quantitative and qualitative different type of bacterial
flora whose presence was positively associated with
gingival inflammation. Only mesiobuccal surfaces were
used as study sites. They may have led to under
estimation of the actual amount of periodontal
inflammation. However, a previous study® revealed
evidence that distal proximal surfaces show recordings of
periodontal destruction similar to those of mesial
surfaces. Buccal surfaces were not sampled because
these surfaces tend to show less periodontal
inflammation than proximal sites®®! and they are more
likely to show teeth brush abrasion.®™ In this study,
molar band group which had the greatest loss of
attachment were invariably the subjects with the poorest
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plaque removal and highest levels of gingival
inflammation. This observation was in agreement with
those of previous studies.’®! However, it has been
reported that when loss of attachment measurements are
made in inflamed tissue, the probe tip tends to penetrate
through the secular epithelium into connective tissue.
Many of our findings consistent with those of previous
studies. These include the observations that molars with
orthodontic bands have more plaque accumulation in
gingival inflammation.[’"®™ and loss of attachment. Only
mesiobuccal surfaces were used as study sites.

In this study, an effort was made to investigate an
important clinical question without conscious bias and
using a reasonably well-balanced prospective design. We
believed that this effort was fairly successful and this
study had produced useful information which augments
our previous knowledge. However, the study had several
consequential flaws which we indicated in an attempt to
create improved conditions for further research in this
area.

In this study we demonstrated that through the
measurement of inflammatory cytokines indicated that
there was increase in both IL-1 and IL-6 during the
course of treatment. This increase in IL-1 and IL-6 was
also higher in molar band than buccal tube. These results
indicated that both treatments (molar band and buccal
tube) have an inflammatory effect on periodontal health.

Our study also matches previous studies Irwin and
Myrillas’? reviewed the biological functions of IL-6 and
found them to be specifically related to tissue destruction
in the periodontal site. In addition, Yakovlev et al™™
found that levels of IL-1 B and IL-6 were significantly
higher in inflamed as compared with non-inflamed
gingival tissues in young adults, while Shimizu et al.™
demonstrated that IL-6 was produced by IL-1B from
PDL cells. Macrophages have the ability to produce
cytokines, such as IL-1B and IL-6, the levels of which
are known to increase during orthodontic tooth
movement.” The number and distribution patterns of
RANKL and RANK-expressing osteoclasts change when
excessive orthodontic force is applied to periodontal
tissue, and IL-1p and TNF- o were shown to be
expressed in osteoclasts in pathological status rat
periodontal tissues.™® Shiotani et al.'™ also showed the
presence of RANKL in periodontal tissues during
experimental tooth movement of rat molars. Therefore, it
is suggested that RANKL is regulated by inflammatory
cytokines in the PDL in response to mechanical stress.
The peripheral sensory nervous system contributes to the
development of acute and chronic inflammatory
processes through local release of neuropeptides. SP, a
sensory neuropeptide released from the peripheral
endings of sensory nerves during inflammation, can
modify the secretion of pro-inflammation cytokines from
immunocompetent cells and has also been reported to
induce the secretion of IL-1 B, IL-6, and TNF-a from
monocytes.’®”®)  CGRP, another major sensory
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neuropeptide, has also been found to evoke the release of
IL-6 and IL-8 from synovial fibroblasts in patients with
rheumatoid arthritis.® In another study, SP and CGRP
both stimulated the release of IL-6 and TNF- o from a
human bronchial epithelial cell line.’"™ Further, we
recently reported that CGRP and SP significantly
stimulated the production of PGE 2, IL-1 B, IL-6, TNF- a,
and RANKL in HDP cells.®®] Based on these results,
we consider that CGRP and SP may be involved in
pulpal inflammation that occurs during orthodontic tooth
movement.

Compared with molar band, buccal tube is easier to fall
off from the tooth surface, but we only consider the side
effects on periodontal health in this study. After placing
fixed appliance 6 months, there were periodontal pockets
in molar band group, and after 12 months, there were
periodontal pockets in both molar band group and tube
group. This may be caused by irritation of the gums,
which is called Pseudo periodontal pocket.

Of course, there was a defect in our experiment. We used
orthodontic brackets which were made in China, if we
chose imported brackets, such as 3M, which can fit the
tooth surface better, we would make better results. In fact,
at the end of the treatment for three months, we should
still follow the indicators. But time is limited in this
experiment, we failed to achieve that goal.

CONCLUSION

1. In orthodontic treatment, buccal tubes caused less
inflammatory response on periodontal health than molar
bands, which was helpful to achieve better treatment
effect.

2. We concluded that buccal tube was more conducive to
periodontal health than molar band.
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