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Objective: This study aims to propose a comprehensive orthodontic treatment method
for children with retained permanent teeth, taking into account individual anomalies,
patient age, and the degree of tooth root formation when using orthodontic implant
support. Method: A sample of 14 children with retained permanent teeth was treated
using orthodontic implants between 2013 and 2015. The diagnosis included clinical and
radiographic examinations, and the treatment approach was based on the cause of the
retention, the tooth's position, and the degree of root formation. Treatment included

removal of supernumerary teeth, surgical crown exposure, and orthodontic appliances.
Results: The primary causes of retention were supernumerary teeth, incorrect
alignment, and insufficient space in the dental arch. Most children showed successful
eruption of permanent teeth within 2-6 months after treatment, with an orthodontic
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Growth zone

Tooth crown exposure
Orthodontic implants

treatment period of 9-12 months. Novelty: This study introduces a holistic approach
to treating retained teeth in children, emphasizing personalized treatment based on
clinical assessments, root development, and available space, which enables quicker and
more effective normalization of dental arch positions.

INTRODUCTION

The issue of disturbances in the tooth eruption process occupies an important
place in modern dentistry. Developmental abnormalities of teeth include changes in their
number, position, structure, and shape. Quantitative deviations can manifest as a
reduction in the number of teeth due to tooth germ loss or absence —known as agenesis —
or as delayed eruption of a tooth within the jawbone, referred to as retention. Retained
teeth are those that remain in the jaw after the optimal time for physiological eruption,
with root formation either completed or nearing completion [1], [2].

Any permanent tooth can be retained; however, retention most frequently occurs
in canines and less commonly in central incisors, second premolars, or lateral incisors.
An increase in tooth number is also observed —these are supernumerary teeth, most
commonly found in the maxillary incisor region and less often in premolars and molars.
Supernumerary canines are rare. According to several authors [3], [4], [5], the causes of
tooth retention in children include both local and systemic factors. Local factors (such as
supernumerary teeth, trauma, or insufficient space in the dental arch) lead to delayed
eruption of individual teeth. Systemic factors, such as endocrine disorders, can cause
delayed eruption of multiple teeth.

Delayed eruption may resolve spontaneously if the underlying cause is
eliminated. If eruption does not occur, persistent retention of permanent teeth develops.
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At this stage, retained teeth typically exhibit fully formed and mineralized roots, but their
orientation may not coincide with the direction of eruption into the dental arch. If
retention is not addressed, the periodontal space gradually decreases, and the tooth
becomes embedded in bone, significantly reducing its ability to erupt [6], [7].

The presence of retained teeth must be considered when planning orthodontic
treatment using implant-supported therapy to prevent tooth damage. The aim of this
study was to investigate the causes of permanent tooth retention and analyze the
outcomes of comprehensive treatment in children and adolescents with deeply impacted
teeth using modern technologies.

RESEARCH METHOD

Between 2013 and 2015, 14 children with retained teeth were treated at the
Department of Pediatric Dentistry Clinic, SGMU. All patients underwent orthodontic
treatment with support from orthodontic implants. Diagnosis was based on clinical and
radiographic examinations. Intraoral radiographs and, when indicated, computed
tomography scans were used to determine the position of retained teeth within the
alveolar process [8].

The available space in the dental arch for a retained tooth was determined by
measuring the arch length using Nance’s method on diagnostic models or by comparing
the available space in the dental arch with the size of the retained tooth, using the
corresponding tooth on the opposite side of the jaw as a reference. Supernumerary teeth
were usually detected during radiographic examinations when investigating the cause of
retention of a permanent tooth, typically in response to parental complaints of missing
one or more permanent teeth (most often maxillary central incisors) in children aged 8-9
years. Radiographic evaluation often revealed supernumerary teeth or odontomas
positioned along the eruption path of the permanent teeth, obstructing their eruption.
Occasionally, supernumerary teeth were discovered after eruption. The number of
supernumerary teeth varied —most commonly one or two, but sometimes up to five [9].

Treatment of retained permanent teeth was generally comprehensive and
depended on the cause of the anomaly, the tooth’s position in the alveolar process, and
the degree of root formation. If retention was caused by supernumerary teeth within the
alveolar bone, these teeth were surgically removed, followed by measures to stimulate
eruption of the permanent teeth. The timing of surgical intervention for children with
supernumerary teeth depended on their position relative to the permanent tooth and the
child’s age.

If the supernumerary tooth (or odontoma) was located near the incisal edge but
did not interfere with the growth zone of the permanent tooth, it was removed regardless
of the root formation stage of the permanent tooth. If the supernumerary tooth was close
to the growth zone of the permanent tooth, removal was postponed until root formation
of the permanent tooth was complete, as surgery could damage the growth zone,
potentially halting development and resulting in an underdeveloped or non-viable tooth.
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After removal of supernumerary teeth, permanent teeth erupted spontaneously
within 2-6 months if there was sufficient space. If eruption did not occur within this
period, removable plate prostheses with artificial gingiva were used, along with physical
methods to stimulate eruption, such as lidase electrophoresis. For retained teeth with
incomplete root formation, these measures were usually sufficient to allow eruption into
the dental arch.

RESULTS AND DISCUSSION

In most cases, local factors are the primary cause of tooth retention. Among them,
in 4 children, retention was caused by the presence of supernumerary teeth.

Incorrect alignment along the eruption axis and insufficient space in the dental
arch were also causes of retention, observed in 9 cases: 7 involved retained canines and 2
involved retained premolars. In one child, retention was caused by an odontoma [10],
[11].

Typically, supernumerary teeth were located in the region of the maxillary central
incisors, less often near the lateral incisors, although they could also occur in the area of
other teeth. It was noted that supernumerary teeth are more often positioned palatally
relative to the permanent teeth [12]. In one case, a supernumerary tooth was observed
between two permanent teeth. Interestingly, the supernumerary teeth located on the
palatal side usually had a barrel-shaped crown, with only the crown portion formed. The
supernumerary tooth located between the permanent teeth had a fully formed root, with
its crown oriented toward the nasal cavity.

The roots of permanent teeth obstructed by supernumerary teeth were
significantly delayed in their development, which is likely explained not only by
mechanical obstruction but also by the creation of nonspecific stress in that area of the
jawbone, contributing to retention and delayed root formation. In children with tooth
retention due to incorrect alignment along the eruption axis and insufficient space in the
dental arch, narrowing of the dental arches was observed. This narrowing has also been
described in the literature [13]. In cases of canine retention, more than half of the
examined patients had lateral incisors displaced forward. These patients sought
treatment between the ages of 11 and 17.

Panoramic radiographs revealed variability in the positions of retained tooth
buds. Since these patients had misaligned teeth and insufficient space in the dental arch,
treatment began with creating space either orthodontically or surgically. In one case, due
to insufficient space for a retained premolar, the first molar was extracted because it had
previously been treated and showed destructive changes in the furcation and root apices.
When there was a significant lack of space for canines, extraction of first premolars or
primary canines was performed first, followed by exposure of the crowns of retained
teeth and subsequent alignment into the dental arch using orthodontic appliances
(braces) with support from implants [14], [15].

For retained canines, crowns could be located both buccally and palatally. Surgical
access for crown exposure was most often palatal: under infiltration anesthesia, a
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mucoperiosteal flap was incised and reflected according to the projected position of the
tooth. The outer cortical plate was exposed, and a window corresponding to the retained
tooth was drilled with a bur to free the crown from surrounding tissues. A hook or
bracket was bonded using composite materials for subsequent orthodontic traction and
alignment into the dental arch. The wound was then covered with an iodophorm gauze
until full epithelialization, with a 5-7 day course of anti-inflammatory therapy. Seven to
ten days after wound healing, the gauze was removed, and orthodontic treatment began.
Retained teeth were slowly extruded at approximately 1 mm per month. The active
orthodontic treatment period with implant support ranged from 9 to 12 months,
depending on the severity of the identified anomalies. Once the tooth was positioned in
the arch with correct occlusal contacts, the patient used either a removable or fixed
retention appliance [16], [17].

Thus, the results of these studies indicate that tooth retention is a common cause
of disrupted dental arch formation and arises under the influence of both external and,
in most cases, local factors. The leading role of local factors in tooth retention has also
been noted in the literature [18], [19], [20], [21], [22], [23]. The most frequent causes of
tooth retention were supernumerary teeth, incorrect alignhment along the eruption axis,
and insufficient space in the dental arch. Treatment of patients with retained teeth should
take into account individual variations in the size, shape, and position of the retained
teeth; patient age; degree of root apex formation; available space in the dental arch;
presence of supernumerary teeth, odontomas, or other causes of retention. The use of a
comprehensive treatment approach for children with retained permanent teeth allows
for faster normalization of their position in the dental arch.

CONCLUSION

Fundamental Finding : This study highlights that retained permanent teeth in
children are primarily caused by local factors, such as the presence of supernumerary
teeth, incorrect alighment, and insufficient space in the dental arch. The use of
orthodontic implants, combined with surgical interventions and orthodontic appliances,
effectively facilitates the eruption of retained teeth. Implication : The findings suggest
that a comprehensive, individualized treatment approach is crucial for addressing tooth
retention in children. This approach not only normalizes dental arch positions more
quickly but also minimizes the risk of damage from implants. Limitation : The study’s
sample size was limited to 14 children, which may restrict the generalizability of the
results. Additionally, the long-term effectiveness of the treatment approach in different
populations was not assessed. Future Research : Future studies should include larger
sample sizes and long-term follow-up to evaluate the sustainability of the treatment’s
effectiveness. Moreover, exploring alternative techniques for treating tooth retention,
such as less invasive methods or newer technologies, could further enhance clinical
outcomes.
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