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Prevalence of maxillofacial
anomalies and their relation to
periodontal diseases in young
people

Iryna Batih’

ABSTRACT

Today, the prevalence of maxillofacial disorders that require orthodontic
treatment is increasing, both in Ukraine and in various countries of the world.
The presence of anomalies of the bite and teeth position in children is a risk factor
for the subsequent development of the lesions of hard tooth tissues and the
periodontium. Therefore, it is essential to detect early manifestations of
orthodontic pathology for earlier and more effective orthodontic treatment in the
complex treatment of generalized periodontitis in such patients. The study aimed
to determine the prevalence of the early manifestations of maxillofacial anomalies
and associated periodontal disease in young people. We examined 224 young
people (18-35 years old) who sought dental care for various dental diseases, 120
young people with periodontal diseases, and 76 people with various
maxillofacial deformities. The examination shows that the presence of lesions of
hard tooth tissues, to some extent, contributes to the development of periodontal
lesions and the formation of traumatic occlusion. The presence of generalized
periodontitis and premature contact of the teeth led to the malposition of the
teeth in 106 (88.33%) patients. Periodontal diseases were found in all patients
with maxillofacial anomalies. The conducted study showed the presence of initial
malposition of teeth in almost all patients with generalized periodontitis. In the
future, this can lead to the formation of maxillofacial anomalies and deformations

in patients with generalized periodontitis.

Keywords: Maxillofacial anomalies, deformations, periodontal disease,

orthodontic treatment

1. INTRODUCTION

Conducted examinations of people of various ages revealed a significant
prevalence of maxillofacial anomalies and deformations. The relevance of this
problem lies in their considerable number and significant negative impact on the

maxillofacial system and, especially, on the periodontal tissues. Today, the
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prevalence of disorders of the maxillofacial area that require orthodontic treatment is increasing, both in Ukraine and in various
countries of the world. In the world, in particular, the prevalence of maxillofacial anomalies reaches 68.0% among children and
adolescents (Lagana et al., 2017; Khan et al., 2015; Roslan et al., 2018; Aren et al., 2015; Balija et al., 2022; Baron et al., 2018). A similar
prevalence is reported in Ukraine (Hodovanyi et al., 2019). The presence of anomalies in the position of the teeth and bite in children is
a risk factor for the subsequent development of lesions of the hard tissues of the teeth and the periodontium (Cai et al., 2018; Sim et al.,
2017). That leads to the appearance of a significant number of periodontal lesions - from 37.0% to more than 50.0% of cases.

Orthodontic treatment can enhance facial aesthetics and improve mastication by aligning teeth. However, it may lead to
complications such as dental caries, tooth discoloration, and gingival hyperplasia, as reported in the literature. The presence of
orthodontic appliances, bands, and elastics can make oral hygiene challenging, leading to plaque accumulation and changes in oral
bacteria composition and type (Chapple et al., 2018; Saloux et al., 2022). Orthodontic treatment may have a negative effect on the
periodontium in patients with generalised periodontitis. However, the use of removable orthodontic appliances can reduce this impact.
Therefore, it is important to initiate orthodontic treatment as early as possible, before significant manifestations of traumatic occlusion
and pronounced tooth malposition have developed. It is important to note that orthodontic equipment, especially when used with
excessive force, can cause injury to periodontal tissues. Therefore, orthodontic treatment carries certain risks and can create biological
problems for the maxillofacial system (Cao et al.,, 2015; Antoun et al., 2017; Wishney, 2017). The number of such complications is
significant and varies from 30.0% to more than 50.0% of cases (Cai et al., 2018).

It is important to consider the significant duration of orthodontic treatment, which averages 20-24 months in patients with
periodontal disease, even when using braces. Additionally, a longer retention period is necessary to avoid a high risk of relapse
(Athanasiou et al., 2017; Kaklamanos et al., 2017; Panwar et al., 2014; Tsichlaki et al., 2016). The analysis showed many abnormalities in
patients with periodontal diseases in the position of teeth and bites. According to the literature, orthodontic treatment of such
pronounced anomalies requires a significant time and an extended retention period (Atik et al., 2017; Naraghi et al., 2021). Considering
this, it was more important to detect early manifestations of orthodontic pathology for more effective orthodontic treatment in the
complex treatment of generalized periodontitis in such patients. Thus, it was necessary to determine the prevalence of early

maxillofacial anomalies and associated periodontal lesions in young individuals.

Objective

To determine the prevalence of early manifestations of maxillofacial anomalies and related periodontal lesions in young people.

2. MATERIALS AND METHODS

The study comprised 420 participants aged 18-35 years, including 224 individuals seeking dental care for various dental diseases

(Group I), 120 patients with periodontal diseases (Group II), and 76 individuals (Group III) with maxillofacial deformities (Figure 1).

Total cohort (n=420)

Group | (n=224) Group Il (n=120) Group Il (n=76)
Patients with various dental Patients with periodontal Patients with maxillofacial
diseases disease deformities
(Male 52.2%, (Male 45%, (Male 48.3%,
rural residents 52%) rural residents 54.1%) rural residents 49.4%)

Figure 1 Demographic characteristics of study participants
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All patients underwent a comprehensive examination of their oral cavity, including evaluation of the hard tissues of the teeth,
periodontium, and mucous membrane. Additionally, the presence of maxillofacial deformities was assessed by evaluating the
condition of the jaws, position of the teeth, shape of the dental arches, and bite. To evaluate the ratio of teeth and dental arches in the
periodontal examination, we detected premature contacts (supra-contacts) and changes in tooth position using copy paper. In some
cases, we also performed contact radiography of specific areas of the dentition. Data collection was analysed using Microsoft Excel
2016. A significance level of P<0.05 was used. In population analysis, we evaluated the attributive risk (AR), relative risk (RR), and odds
ratio (OR), and calculated confidence intervals (CI) for the relative risk and odds ratio (95% CI).

The research was conducted in accordance with the principles of the Declaration of Helsinki, GCH ICH provisions, and the Order of
the Ministry of Health of Ukraine dated 23.09.2009 Ne 690, as amended by the Order of the Ministry of Health of Ukraine dated
12.07.2012 Ne 523. The study design adhered to the principles of confidentiality and autonomy, as well as the concept of informed
consent. The risk/benefit ratio and other ethical principles for research subjects were also taken into account. The research protocol and
informed consent form were approved by the Commission on Biomedical ethics in biomedical scientific research of the Bukovinian
State Medical University (Protocol No. 1, 09.09.2021).

3. RESULTS

The examination of group I patients who sought dental care for various dental conditions revealed that all 224 individuals (100.0%) had
carious lesions of varying depth and activity (acute or chronic) and complications of caries (pulpitis and periodontitis) (Table 1).
Among the examined patients, 37 (16.52%) were diagnosed with pulpitis, with 24 (10.71%) having chronic pulpitis and 13 (5.81%)
having acute pulpitis. Apical periodontitis was detected in 72 (32.14%) of the patients examined. Of these, 59 (26.33%) had chronic
periodontitis, while 13 (5.81%) had acute periodontitis. Upon thorough examination of the periodontal condition, periodontal disease
(gingivitis and periodontitis) was found in 92.41% of patients. Of these patients, 196 (87.5%) had generalized periodontitis of initial and
first degree, while only 11 (4.91%) of the youngest patients had gingivitis. The risk of periodontitis was significantly higher (OR=7.9,
95% CI: 3.42-18.43; RR=3.7, 95% CI: 3.17-4.43; AR=0.44).

Table 1 Comprehensive dental examination results

Number of patients

Dental pathology

Group I (n=224)

Group II (n=120)

Group III (n=76)

Dental caries

224

87

46

Complications of caries | 109 23 15
Periodontal disease 207 120 76
Malposition of teeth 76 106 76

Out of the 207 patients diagnosed with periodontal diseases, all showed signs of traumatic occlusion, specifically the presence of
premature tooth contact. Among the patients with generalized periodontitis, 76 (33.93%) showed malposition of the frontal group of
teeth (Figure 2). Among them, 58 (25.89%) patients exhibited malposition of teeth in the vestibular direction, resulting in the formation

of a pathological diastema. In 18 patients (8.04%), malposition of the lower front teeth in the lingual direction was observed.
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Figure 2 Distribution of maxillofacial anomalies, dental, and periodontal disease, %

The analysis of 120 patients in group II with periodontal disease (generalized periodontitis of the 1st degree) showed that 87 (72.5%)
of them had carious lesions of varying depths and activity (acute or chronic). Out of these, 65 (54.17%) had satisfactory quality seals,
while 18.33% were either unsealed or had poor-quality fillings. In this study, 23 out of 120 patients (19.17%) were found to have
complications of caries, specifically chronic periodontitis in 17 patients (14.17%) and chronic pulpitis in 6 patients (5.0%). Additionally,
all 120 patients with generalized periodontitis were found to have premature teeth contacts (supra-contacts). Periodontal disease and
supra-contacts can cause malposition of teeth in patients. In 77 (64.17%) patients, malposition of the upper front teeth in the vestibular
direction with the formation of a pathological diastema and tremas was detected. This risk was significantly higher compared to the
representatives from group I: OR=3.5 (95% CI: 1.95-6.24), RR=1.9 (95% CI: 1.36-2.54), AR=0.30.

Thirteen (10.83%) patients exhibited vestibular malposition of the front teeth, accompanied by a deep overlap. In 29 (24.17%)
patients, we observed malposition of the lower frontal teeth in the lingual direction, resulting in deep overlap and crowding. In 106
(88.33%) patients, the combination of generalized periodontitis and premature tooth contact resulted in abnormal tooth positioning.
This statement suggests that patients with generalized periodontitis may require orthodontic treatment as part of their overall
treatment plan. Out of the 76 patients in group III with various maxillofacial deformities, 46 (60.52%) had caries lesions of different
depths and activity (acute or chronic). Of those, 37 (48.68%) had satisfactory quality fillings, while 9 (11.84%) were either unsealed or
had poor-quality seals. Fifteen (19.74%) patients were found to have caries complications, specifically chronic periodontitis in 11
(14.47%) and chronic pulpitis in 4 (5.27%).

Additionally, all 76 (100.0%) young people with various maxillofacial deformities were found to have periodontal disease, with 67
(88.16%) having generalized periodontitis and 9 (11.84%) having localized periodontitis. Furthermore, all 76 (100.0%) young people
with different maxillofacial deformities had premature contacts (supra-contacts). Therefore, it is indicated that maxillofacial anomalies
have a negative impact on periodontal tissues and contribute to the development of pathological diseases, both inflammatory and

dystrophic-inflammatory.

4. DISCUSSION

The examination of young people with various diseases and maxillofacial deformities indicates that lesions of the hard tissues of the
teeth contribute to the development of periodontal lesions and the formation of traumatic occlusion. According to the literature,
periodontal lesions in patients can lead to tooth malposition and pathological bite or maxillofacial deformities. Due to the increasing
number of adult patients, orthodontists are increasingly confronted with periodontal problems. Coordination among orthodontists,
periodontists, and general dentists is helpful in preventing and treating periodontal diseases. This study found that adults undergoing
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orthodontic treatment accounted for 19.9% of orthodontists' patients, but only 2.67% of general dentists' patients. Prior to treatment,
orthodontists were less concerned than generalists about bleeding, recessions, increased probing depths, halitosis, and hyperplasia.

During treatment, palpation or probing was never or only occasionally performed by orthodontists in 54.2% and 84.6% of cases.
After orthodontic treatment, gingivitis and recessions were the primary reasons for consultations among 22% and 20% of general
dentists and periodontists, respectively (Chapple et al., 2018; Saloux et al., 2022). However, a systematic review indicated a positive
relationship between malocclusion and periodontitis. Nevertheless, there is no reliable evidence suggesting a positive effect of
orthodontic treatment on periodontal health (Sim et al, 2017; Cao et al., 2015). Clinicians often face the challenge of reduced
periodontal support when rehabilitating compromised dentition.

Adjunct orthodontic therapy may play an essential role in overcoming these problems due to the close and intricate relationship
between the periodontal tissues and the processes of tooth movement. Excessive movement of teeth beyond the anatomic boundaries of
the alveolar process is commonly believed to contribute to further destruction of the periodontal tissues (Antoun et al., 2017; Wishney,
2017). The research indicates that almost 100% of patients with generalized periodontitis exhibit the first signs of traumatic occlusion,
which can result in maxillofacial deformities. Therefore, early elimination of these signs and orthodontic treatment, if required, can

significantly enhance the effectiveness of treatment for this prevalent periodontal disease.

5. CONCLUSIONS

The study revealed that almost all patients with generalized periodontitis had initial teeth malposition, which could lead to dental and
jaw anomalies and deformations. Orthodontic treatment for patients with generalized periodontitis is time-consuming, taking several
years, as per literature data. Early orthodontic treatment can prevent the development of severe maxillofacial anomalies in patients

with generalized periodontitis and improve the effectiveness of their treatment.
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