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A b s t r a c t — The article offers a review of research
literature containing data on treating the occlusion
pathology with fixed orthodontic equipment, as well
as details regarding potential complications affecting
periodontium tissues, with a clinical case offered as an
example. Statistical reviews suggest high prevalence of this
pathology and its significance in the structure of dental
diseases. Analysis suggests that there is a need to study the
available research and knowledge accumulated in the field
of dentistry, which may contribute to the development and
implementation of the most effective preventive measures.
K e y w o r d s — periodontal disease, occlusion anomaly,
dental anomalies prevalence, hygiene indices.

Periodontal tissue diseases are common among
adult population. Periodontal tissue damage may be
due to genetic predisposition, other diseases such
as diabetes or issues affecting the cardiovascular,
gastrointestinal or respiratory system; disturbed
hormonal status; chronic intoxication, etc., as well
as can be attributed to local factors such as poor
oral hygiene, prominent filling edges, orthopedic
structures that do not meet the manufacturing and
fixing requirements, eating foods rich in carbohydrates, or things like malocclusion, abnormal
position of teeth, which are to be found in most
people, as well as wearing orthodontic devices. In
this article, we will focus on periodontal diseases
that occur at the stage of orthodontic treatment in
adult patients using fixed orthodontic equipment
and have no concurrent diseases, as well as we will
take a look at methods of prevention and treatment
for such issues.
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Orthodontic treatment has both indications
and contraindications. Absolute contraindications
for treatment with a bracket system include immune
system diseases; malignant tumors and some oncological diseases; cardiovascular system issues; blood
diseases; certain diseases of the bone system involving the healing process; endocrine system issues;
tuberculosis; neuro-mental diseases; HIV; STDs;
lack of numerous teeth. This issue has been covered
in a work focusing on studying periodontal diseases
[8]. Some of the relative contraindications include
poor oral hygiene, as claimed by Yu.M. Glukhova,
A.I. Kiryutin [1], and periodontal diseases, which
tend to affect more and more of younger patients in
Russia, while the share of these aged 15–19 years is
55–89%, and in the adult population this figure goes
up to 99%. A number of authors [2] point at the patient’s unwillingness to undergo treatment. However,
be that one way or another, all these factors can be
eliminated.
One of the methods employed to prevent the
aggravation of mild periodontitis into its generalized
chronic type is orthodontic treatment. Orthodontic
treatment can only be performed in case of a healthy
periodontium or when periodontal diseases is in
remission (lasting for at least 2 years). Our major
task is to find out what periodontal diseases occur
during orthodontic treatment, and whether there is
any connection with a specific maxillofacial pathology (MFP).
When keeping the patient’s medical record, the
orthodontist collects carefully the patient’s history
of life and illness because it is important to identify
and evaluate the patient’s health status, detect concomitant diseases, which may appear as a contraindication to orthodontic dentures installation. Such
diseases have already been mentioned in this article
[3–6].
After making sure there are no contraindications, orthodontic treatment can be started,
which in Russia is carried out in adult patients with
removable and non-removable dentures that being
the most common type of treatment. The type of
technique often depends on the gum phenotype,
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the mechanics of treatment, its duration, and most
importantly, the type of MFP. According to [7], the
dental anomalies prevalence in the adult population
is 30–55%.
In this country, the most common type of occlusion is neutral with a close position of the teeth;
the most common pathology is distal occlusion;
the second most common is deep occlusion; there
are fewer patients featuring mesial, open and cross
occlusions. Similar data were obtained by [8], where
the authors found that the share of neutral occlusion
accounts for 43.11 % of those who were identified as
in need of dental care; 25.52% had a distal occlusion,
whereas another 4.99% had a mesial occlusion.
The most common type of occlusal ratio disturbance is a combination of distal and deep, which,
under the effect caused by plaque microorganisms,
serves an obstruction to proper individual cleaning of the oral cavity from plaque. This situation is
aggravated by a bracket system installed on the outer
or inner surface of the teeth.
All patients with healthy periodontium feature
changes in the blood microcirculation parameters
in the gums (by 79% in the first 7 days from the
moment elastics were applied to non-removable orthodontic equipment). This conclusion was offered
by K. A. Evnevich [9], who confirmed his study
outcomes with the LAKK-01 device at the square
arcs stage.
There is research data available indicating the
appearance of generalized catarrhal gingivitis signs
within 2 months after the installation of non-removable orthodontic equipment in all patients [10, 11].
Also, a factor triggering periodontal diseases
is nocturnal and diurnal jaw compression, which
is most often observed in patients with a deep bite
[12]. An important factor that has an impact on the
periodontal status is smoking [13]. Nicotine changes
the subgingival microflora composition, suppresses
protective mechanisms that promote the elimination of periodontal pathogens. Patients report bleeding gums, bad breath, changed gum color and pain
when cleaning. In 80% of cases, following a professional oral hygiene procedure, patients complain of
tooth sensitivity [14].
The next most common MFP in the sagittal
plane is mesial occlusion, which is often accompanied by multiple recessions of the gingival margin,
especially at the central lower incisors, the reason
behind that being their inverse ratio and traumatic
occlusion [15].
Regardless of the location, soft plaque turns
into calcified deposit, which exacerbates the degree
of gingivitis. Given the periodical frequency of ap-

pointments that orthodontic patients follow (once
a month, once every 2 months), gingivitis, if other
conditions are in place, can turn into a more severe
stage — periodontitis, which features symptoms
like bleeding gums, destructed alveolar partitions,
development of dental-gingival pockets, purulent
discharge, abnormal tooth mobility, as well as appearance of bacteria like Streptococcus mutans,
S. sanguis and S. oralis, Porphyromonas gingivalis,
Treponema denticola, S. sobrinus, Streptococcus
salivarius, and S. macacae, which, together with
orthodontic displacement, can change the bone tissue structure in the alveolar process of the upper and
lower jaw, as well as irreversible tooth mobility, and
make the gingival papilla disappear, which in modern dentistry can only be restored with hyaluronic
acid, except cases where surgical reconstruction is to
be employed, as stated by [16–19].
The dentist will evaluate the patient’s periodontal status from a clinical stance, which, according to
a number of authors [20], typically has the following
characteristics: a healthy periodontium when probing the gingival groove; no bleeding from the gingival
papilla; the groove depth in the formed periodontal
front teeth — 0.5 mm, in the side teeth — up to 3.5
mm. In the event the parameters do not fall within
the specified normal range, additional evaluation is
to be performed: periodontal status evaluation based
on periodontal indices; computer diagnostics for
examining periodontal tissues; X-ray examination;
CBCT; measurement of the periodontal pocket
depth; biomicroscopy; polarography; laser tissue
oximetry; laboratory research methods, etc [21–24].
In conclusion, it is to be emphasized once
again the importance of collecting data regarding
the patient’s life and illness, complaints, basic and
additional methods of examination prior to the
orthodontic treatment, since this information is important when it comes to selecting the right tool to
correct malocclusion and ensure excellent outcome,
keeping the patient’s periodontium healthy. To
support all of the above, here we offer a clinical case
description.

Clinical Case Report

Patient M., 25 y.o., came to the clinic with
complaints of poor dental aesthetics. Following the
complaints, anamnesis of life (general diseases and
allergy — negative) and diseases (previous orthodontic treatment – not performed), objective and
additional research methods (CBCT, side TRG),
the diagnosis was set: distal deep incisor occlusion;
narrowing and shortening of both dental arches;
abnormal position of teeth on both jaws; tooth

D e n t i s t ry

| archiv euromedica | 2020 | vol. 10 | num . 4 |

erasability on both jaws; displaced central line on
the lower jaw to the left (by 2.5 mm). A treatment
plan was developed, which included oral sanitation
and professional hygiene, followed with installation of fixed orthodontic equipment designed as
a self-ligating bracket system, after correcting the
teeth position and the bite; installation of retention
devices and rational prosthetics aimed at raising
the bite and eliminating its deep overlap. For the
entire period of treatment, the patient was given a
memo with recommendations for dental, and for the
bracket system care.
At the time the patient came to seek assistance
and prior to the installation of the bracket system,
the patient’s periodontal status (Fig. 1) was evaluated
based on 4 indices:

Fig. 1. Patient M., 25 y.o. The periodontium status at the moment the
patient came to seek help prior to installing the bracket system

1. The Green-Vermillion hygiene index — 0.83,
which indicates a good hygiene value.
2. The gingivitis index PMA = 0, which is indicative of the absence of gingivitis.
3. The periodontal index CPITN = 0.0: a low
level of periodontal diseases intensity.
4. The gum recession index points at no recession.
At the orthodontic treatment stage, the patient
underwent repeated professional dental cleaning
(once every 3–4 months), yet the individual hygiene
was assessed as poor. The patient was told repeatedly
about the level of dental cleaning; after 15 months
the periodontal status was assessed through the same
indices, which revealed a deterioration in the indicators (Fig. 2). The study showed that:
1. The Green-Vermillion hygiene index was 2,
which means a satisfactory hygiene index.

Fig. 2. P atient M., 26 y.o. The periodontium status after 15 months of
orthodontic treatment

2. The gingivitis index PMA = 55%, which
indicates the average degree of gingivitis.
3. The periodontal index CPITN = 0.6 — corresponds to the average intensity of periodontal
diseases.
4. The gum recession index = 1.0, which means
a mild degree of gum recession.
The data offered by respective literature and
clinical research suggest that oral hygiene in patients
with fixed orthodontic appliances may get worse
during orthodontic treatment and result in periodontal diseases, subsequently causing the need for
premature removal of the bracket system.
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