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POTENTIAL HAZARDS OF HARD AND SOFT TISSUES FOLLOWING
ORTHODONTIC TREATMENT: A CLINICAL SERIES
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ABSTRACT

The aim of the study was to outline the possible adverse tissue reactions that could happen
following orthodontic treatment. Methods: the study sample consisted of 35 subjects, completed
their orthodontic treatment with fixed appliances 2-3 years earlier. Post-orthodontic treatment
clinical and radiographic examination of randomly selected orthodontic patients were taken.
Results: majority of the cases showed a good result with no gingival or periodontal diseases.
Radiographic examination showed four subjects with root resorption and three subjects with bone
loss, whereas clinical examination of the patients showed few cases of white spot formation on the
enamel surface, relapse, and one case of gingival recession. Conclusion: maintaining good oral
hygiene and adequate patient compliance seem to be a major factors during orthodontic treatment.
These factors will be reflected positively in the health of the teeth and adjacent structures during
and after orthodontic treatment.
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INTRODUCTION

Orthodontic treatment with fixed appliances
could potentially cause adverse tissue reactions
affecting gingival and periodontal health, alveolar
bone, and enamel surfaces. Also, apical root
resorption is a common idiopathic problem
associated with orthodontic treatment.! A number
of clinical studies have documented the potential
damage to the teeth and adjacent structures
(gingiva, periodontal ligament, and alveolar bone)
associated with fixed orthodontic appliances.** It
is well established that plaque accumulation around

fixed orthodontic appliances, due to decreased oral
hygiene measures, and the close proximity of the
orthodontic appliances to the gingival sulcus are
the main etiological factors for the development
of transient gingivitis and periodontitis.**>® Further,
orthodontic appliances could potentially cause
gingivitis that may progress to periodontitis,
especially during intrusive and tipping movements.
This is because these kind of movements pushing
the supragingival plaque subgingivally, resulting
in the development of a pseudopocket.” There are
few human studies concerning infrabony pockets
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and orthodontic treatment, and most are limited to
case reports or case series.®!’ Some studies reported
temporally reversible periodontal changes following
bracket placement."'> On the other hand, Janson et
al reported a significant loss of attachment during
orthodontic treatment.'?

Gingival recession is a common adverse tissue
reaction related to orthodontic treatment. One
of the etiological factor of gingival recession
could be orthodontic movement of teeth to
positions outside the labial or lingual alveolar
plate, resulting in thinning of the alveolar plate or
dehiscence formation. Consequently, root exposure
and hypersensitivity, root caries, and esthetic
impairment may develop.'*'® Thomson (2002)"
found that no effect of orthodontic treatment on
gingival recession, whereas Slutzkey and Levin
(2008)'¢ observed a positive relation between the
past orthodontic treatment and the occurrence of
gingival recession.

Tooth movement providing a high load at the
alveolar crest, such as torque and rapid tipping,
resulting in reduction in the height of the alveolar
crest.!” Furthermore, decalcification, white spot
formation, and eventually caries have long been
recognized as an adverse reaction during orthodontic
treatment.'®?* Moreover, retention of plaque around
orthodontic appliances and oral hygiene efficiency
have been identified as related factors to the white
spot formation during orthodontic treatment. In
addition, mechanical damage of the enamel such
as deep, or even fine scratches and facets could be
left on the enamel surfaces during or after bracket
debonding. Another common adverse response
to orthodontic treatment is the reversible pulpal
injury with narrowing of the pulp. This pulpal
damage would be more severe when a greater
force is used and when the force is applied for a
longer time. However, orthodontic tooth movement
with a physiologic force application does not lead
to pathologic changes in pulpal blood flow or
necrosis.?' Also, patients who have risk factors for
pulpal necrosis with orthodontic treatment, such as
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impacted teeth, teeth with a history of trauma, caries
or restorations, teeth with periodontal bone loss, or
teeth with evidence of pulpal obliteration should be
informed about the risk of pulpal damage during
treatment.

Root resorption is an inevitable side effect of
orthodontic treatment, it is affecting the apical 1-2
mm only, and can occur during and at the end of
treatment. Many factors have been investigated and
showed a relation to root resorption such as type,
duration, magnitude of the applied force, and type
of tooth movement.?*?’ Therefore, root resorption
is a concern for the orthodontic specialty, and the
light forces during orthodontic treatment have
been recommended to reduce such an adverse
tissue reaction.* Finally, relapse, which defined
as changes in teeth position after orthodontic
treatment, will continue to be a concern for patients
and orthodontists. The only way to ensure long-
term post-treatment stability by permanent retention
in particular cases. Moreover, proper treatment
planning and retention management appear to play
an important role in achieving physiologically stable

results.?530

Therefore, the purpose of the present
study was to determine the possible adverse tissue
reactions that could happen following orthodontic
treatment and to suggest a recommendations to

minimize, or even, to avoid these adverse reactions.

MATERIALS AND METHODS

The sample of this study consisted of 35 subjects
(20 male and 15 female) completed their orthodontic
treatment two to three years earlier. All subjects were
between the ages of 18 to 34 years. They were treated
with edge-wise fixed appliances. Two subjects were
treated first with rapid palatal expansion appliance,
and one subject was treated with functional
appliance, and then all of these three subjects
were followed with fixed orthodontic appliances
as a second phase of treatment. The patients were
selected randomly from the orthodontic clinic in
the College of Dentistry at King Saud University.
Written informed consent was given to each patient.
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The study was conducted by examining each patient
clinically, taking upper and lower incisal periapical
and posterior bite wing radiographs, and intra-oral
photos were taken. Ethical approval of the study
was obtained from Ethical Committee of College
of Dentistry Research Center (CDRC) at King
Saud University. All subjects included in the study
fulfilled the following criteria:

- Any patient treated with fixed orthodontic ap-
pliance, or removable appliance followed by
fixed orthodontic appliance,

- Any patient with duration of his/her orthodontic
treatment with fixed appliances not more than
2-3 years.

- Any patient completed his/her orthodontic
treatment one year before the present study,

- Any patient with absence of pre-existing
untreated periodontal disorders, and

- Finally, Availability of standardized and high
quality periapical and bite wing radiographs.

RESULTS

Post-orthodontic treatment results of the thirty-
five subjects were propitious in 23 of the subjects
(66%). No significant gingival and periodontal
disease, gingival recession, or bone loss were ob-
served. The distribution of study sample according
to the presence or absence of adverse tissue reac-
tions following orthodontic treatment is presented
in Figure 1. Among the 35 participants, intra-oral
photos of two subjects (6%) exhibited one or more
teeth with white spot lesions (Figure 2). Further-
more, two subjects (6%) had experienced a relapse,
one case was reopening of median diastema (Fig-
ure 3), and the second case was reopening of the
right maxillary extraction space (Figure 4). More-
over, periapical radiographs of four subjects (11%)
showed root resorption at the apices of maxillary
incisors (Figure 5), while three subjects (8%) pre-
sented with marginal bone loss of posterior teeth as
shown in the bite-wing radiographs (Figure 6). A
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recession of maxillary and mandibular first molar
teeth was noticed in one subject (3%) [Figure 7].
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FIG. (1) Pie graph shows percentage of patients with and
without adverse tissue reaction following orthodontic
treatment.

FIG. (2) Clinical photograph showing multiple teeth with white
spot lesions following orthodontic treatment.

FIG. (3) Clinical photograph showing a relapse of upper median
diastema after completion of treatment.
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FIG. (4) Clinical photograph showing a relapse by re-opening
of extraction space between maxillary right canine and
2nd bicuspid after completion of treatment.
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FIG. (5) Periapical radiograph showing root resorption at
the apices of central and lateral incisors following

orthodontic treatment.

FIG. (6) Bite-wing radiographs showing three different cases
with marginal bone loss of posterior teeth.

DISCUSSION

The present study outlined the common
adverse tissue reactions that could happen after
any orthodontic treatment whether inevitable side
effects, such as root resorption, or other side effects
that can be prevented. The majority of the study
sample did not show any gingival or periodontal
diseases following orthodontic treatment. This
result can be explained by the beneficial effect of
the combined personal and professional control
of plaque and calculus to prevent any gingival or
periodontal diseases, reinforcement of the personal
oral hygiene practice, and preventive fluoride

FIG. (7) Clinical photograph showing gingival recession
of maxillary and mandibular first molars following
orthodontic treatment.

programs in office-applied or self-administered
regimes. Alexander®! evaluated the effect of banded
and bonded attachments on the gingival health of
permanent second molars. He found that once the
appliances were removed, both areas returned to
pretreatment levels. This is consistent with previous
studies, which have postulated that gingival
inflammation in almost all orthodontic patients is
usually transient and does not lead to attachment
loss.>!"12 Also, Sadowsky and BeGole* found that
no significant amount of either damage or benefit to
periodontal structures could be directly attributed to
the orthodontic therapy.
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In the present study, four subjects had root
resorption, approximately 2 mm at the apices of
maxillary incisors. Root resorption is considered an
inevitable adverse tissue reaction after orthodontic
treatment. However, most root loss resulting from
orthodontic treatment should not compromise the
long-term health or the functional capacity of the
involved teeth.! Giannopoulou et al (2008)* assessed
the relationship between periodontal parameters
and root resorption in orthodontically moved teeth.
They found that nearly all orthodontically moved
teeth showed signs of root resorption. The applied
force, which one of the factors that may cause
root resorption, might be enough to move teeth
without causing damage to the teeth and periodontal
structures.”® Furthermore, Schwarz* found that
when applied orthodontic force exceeded the optimal
force level for tooth movement, which is between 7
and 26 gram per square centimeter, root resorption
would occur. The results of the present study also
showed three subjects with marginal bone loss, one
subject with gingival recession, and two subjects
with white patches and decalcification on the enamel
surfaces. The explanation for occurrence of such a
reactions is that the orthodontic appliances during
the treatment and the post-orthodontic fixed retainer
placement could promote plaque accumulation,
resulting in greater gingival recession, bone loss,
and decalcification.®***> Consequently, good oral
hygiene and close monitoring are recommended
during and long after therapy. The reinforcement
of daily use of 0.05% sodium fluoride mouth rinse
during orthodontic treatment, the use of tooth
paste containing fluoride, and professional use of
fluoride-releasing materials, such as glass-ionomer
cement and elastomeric ligatures, may reduce the

prevalence of demineralization.'?20-%

In addition, professional measures to restore the
enamel surface to normal smoothness with minimum
damage is required. A good debonding technique is
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to squeeze the bracket at the base so that the bracket
comes off leaving some residual composite at the
enamel surface, which can be cleaned up later with
a carbide bur. The use of burs at high speed with
water coolant and then pumicing is considered
the best technique leaving the smoothest enamel
surface. On the other hand, the removal of residual
composite by using twelve-fluted tungsten carbide
bur at low speed is considered effective, but leaving
fine scratches and facets on the enamel surface.’’

Two cases were reported with a relapse in the
present study. This could be happened due to the
fact that the risk of relapse is very high in such
cases, reopening of midline diastema and extraction
space, without proper treatment planning, retention
management, and patient noncompliance in wearing
the removable retainers. Long-term post-treatment
stability remains an issue of great concern to all
orthodontists and patients. A similar findings have
been previously reported for possible adverse tissue
reactions related to orthodontic treatment among
Pakistani patients.* Lack of similar studies in this
topic has restricted more direct comparison of these

results to only one study.*®

In conclusion from the data presented in this
study, the challenge for both orthodontists and
patients during orthodontic treatment is to establish
meticulous oral hygiene and patient compliance. It is
important to emphasize that if patients comply with
preventive recommendations during orthodontic
treatment with fixed appliances, no harm will
occur to either soft (gingival and periodontal) or
hard tissues (teeth and bone). Limitations of the
study include the small sample size and cross-
sectional nature of the study. So, further research is
required for a prospective study with clinical and
radiographic examination before, during, and after
orthodontic treatment and to increase the sample

size to be more representative.
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