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Introduction

The prevalence of early extraction of primary teeth among children aged 4 to 7 is quite high and
reaches up to 43%, which represents a significant problem in pediatric dentistry and orthodontics [1],
[2]. Early tooth loss without the timely fabrication of an orthodontic space-maintaining appliance leads
to the formation of dentofacial anomalies. This results in decreased masticatory efficiency,
displacement of teeth adjacent to the defect, changes in the position of permanent tooth germs, which
leads to a deficiency of space in the dental arch and the development of dental crowding [3], [4].
Swallowing function is impaired, and the trajectory of mandibular movement during mouth opening
and lateral movements changes. At rest, hypertonicity of the temporalis muscles and
sternocleidomastoid muscles is observed, indicating a significant disturbance in the functional state of
the dentofacial system and requiring the attention of orthodontists and pediatric dentists [5].

One method of preserving space in the dental arch is the timely fabrication, within 2-3 months
after extraction, of a fixed appliance in the form of a band-and-loop, which is fixed to an adjacent tooth
[6]. When working with children, it is important to obtain a high-quality dental arch model as quickly
as possible, with minimal discomfort and minimal risk of complications. An alternative to obtaining
conventional analog impressions is the method of digital scanning of the dental arches [7], [8], [9], [10].

The aim of this study was to conduct a comparative evaluation of the effectiveness of digital
intraoral scanning and traditional methods of obtaining alginate and C-silicone impressions for the
fabrication of a fixed orthodontic band-and-loop appliance in children aged 4 to 7 years.
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Materials and Methods

The study involved 90 children aged 4 to 7 years who consulted an orthodontist with dental arch
defects resulting from the early extraction of first primary molars. All procedures were performed
according to generally accepted protocols used in medical practice.

Clinical methods included the collection of complaints, medical history, clinical examination,
and dental examination. The radiological method —orthopantomography (OPG)—was used to assess
the presence and position of permanent tooth germs and to plan the design of the appliance. The study
included children with early extraction of the first and/or second primary molars in the maxilla and/or
mandible. Inclusion criteria were the children’s age (4-7 years) and the extent of the defect (no more
than one tooth per segment).

Depending on the method of impression taking, all patients were divided into three groups. The
first study group included 30 patients for whom alginate impressions were taken to fabricate the
appliance. Subsequently, fixed band-and-loop appliances were manufactured in the dental laboratory
using gypsum models.

The second group included 30 patients for whom impressions were taken using C-silicone
material to fabricate the orthodontic appliance. The gypsum models were then sent to the dental
laboratory for the fabrication of the fixed appliance.

The third study group included 30 patients who underwent digital tooth scanning using a digital
intraoral 3D scanner. This group consisted of 26 children with one extracted first primary molar and 4
children with an extracted second primary molar. The three-dimensional digital models were sent to
the dental laboratory. The laboratory fabrication time for the appliances was the same in all groups.

During the study, the following parameters were evaluated: the time required to obtain alginate
and silicone impressions; the time required for intraoral scanning of the dental arch to obtain a digital
model; the relative risk of complications (presence or absence of a gag reflex during the procedure);
and the discomfort index (patients’ subjective sensations).

For a comparative evaluation of the effectiveness of the methods, an analysis of the use of
traditional and alternative techniques for obtaining jaw impressions in children was performed.
Temporal efficiency, patient comfort, and the absence of complications (absence of gag reflex) were
analyzed across the groups. Statistical analysis was carried out using Microsoft Excel, including the
calculation of mean values and standard deviations, and testing for normality of data distribution using
the Shapiro-Wilk test. The significance of differences between groups was assessed using Student’s t-
test and Pearson’s chi-square test [11], [12], [13], [14], [15].

Results and Discussion
Group 1.

The average time required to obtain a single impression during the clinical appointment was
130.0 + 0.86 seconds. A gag reflex was observed in 12 patients (40.0 + 0.86%). Unpleasant sensations
were reported by 26 patients (86.7 + 6.2%).
Group 2.

The average time required to obtain a single impression during the clinical appointment was
285.0 +1.02 seconds. A gag reflex was observed in 17 patients (56.7 + 9.0%). Unpleasant sensations were
reported by 24 patients (80.0 £ 7.3%).
Group 3.

The average time required to scan one dental arch during the clinical appointment was 115.0 +
0.87 seconds. A gag reflex was observed in 3 children (10.0 + 5.5%). Unpleasant sensations were
reported by 3 patients (10.0 + 5.5%).
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The difference between the mean values of the time required to obtain impressions in Groups 1
and 2 and the time required to scan the dental arch in Group 3 was 15.0 + 1.22 seconds and 170.0 + 1.34
seconds, respectively. These differences were statistically significant (p <0.001).

Conclusion

Thus, the procedure of digital scanning of the dental arches during an orthodontic appointment
is comfortable for children, as it requires less time, does not cause unpleasant sensations, and almost
never provokes a gag reflex, in contrast to traditional impression-taking methods. The method of digital
tooth scanning for the fabrication of orthodontic appliances can be recommended for wider
implementation in the practice of orthodontists in public dental clinics. The results of the present study
also suggest that digital scanning of dental arches may be used in children whose oral sanitation was
performed under general anesthesia.
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