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Abstract

Introduction: Premature loss of primary teeth in children under 18 years of age is most often caused by active cari-
ous disease of primary and permanent teeth, especially the first molars, and the need to extract them. Missing teeth
in children may also result from congenital absence of permanent dentition, developmental defects and injuries.
The consequences of missing teeth depend largely on the child’s age when the gaps occurred. However, they always lead
to dysfunctions of the masticatory system and temporomandibular joint, speech and aesthetic disorders and, finally, lack
of peer acceptance. Aim: The aim of the study is to review the literature on the treatment of patients with premature loss
of primary teeth due to congenital defects and injuries. Studies dealing with the topic of early prosthetic rehabilitation
in the group of patients under 18 years of age were taken into account. Materials and methods: A review of available
studies on missing teeth in children and adolescents and their consequences for the development of the stomatognathic
system was conducted. Result: All authors discussing the topic of edentulism in children point to the need for prosthetic
treatment. At the same time, they recommend an individualised choice of prosthetic restorations. The child’s age; the
type, extent and location of missing teeth and the child’s willingness to cooperate are the main determinants of this
choice. Conclusions: Prosthetic rehabilitation should be provided to children with prematurely missing teeth as early as
possible to avoid multiple short and long-term complications affecting the development of the stomatognathic system.

Streszczenie

Wprowadzenie: Przedwczesna utrata zebéw mlecznych u dzieci ponizej 18. roku zycia jest najczesciej spowodowana
aktywna chorobg préochnicowa zebdw mlecznych i statych, zwtaszcza pierwszych trzonowych, oraz koniecznoscia ich
ekstrakcji. Braki zebowe u dzieci wynikaja rowniez z wrodzonych brakéw zebdw statych, wad rozwojowych i urazéw.
Konsekwencje brakow zebowych zalezg w duzej mierze od wieku dziecka, w ktorym wystagpity luki, zawsze jednak
prowadza do dysfunkcji narzadu zucia, stawu skroniowo-zuchwowego, do wad wymowy, zaburzen estetycznych
i ostatecznie do braku akceptacji ze strony réwniesnikéw. Cel pracy: Celem pracy jest przeglad literatury dotyczacej
leczenia pacjentéw z brakami zebowymi wynikajacymi z przedwczesnej utraty zebéw mlecznych, wad wrodzonych
i urazéw. Uwzgledniono prace podejmujace tematyke wczesnej rehabilitacji protetycznej w grupie pacjentéw ponizej
18. roku zycia. Materiaty i metody: Przeglad istniejacych badan dotyczacych brakow zebowych u dzieci i mtodziezy
oraz ich konsekwencji dla rozwoju uktadu stomatognatycznego. Wynik: Wszyscy autorzy poruszajacy temat bezzebia
udzieci widza potrzebe leczenia protetycznego. Jednoczesnie zalecajg indywidualny dobér uzupetnien protetycznych.
Gtéwnymi czynnikami determinujgcymi ten wybér sg wiek dziecka, rodzaj, wielko$¢ i umiejscowienie brakujacych
zebow oraz cheé wspétpracy dziecka. Whioski: Aby unikna¢ licznych wczesnych i odlegtych powiktan w rozwoju
uktadu stomatognatycznego u dzieci z przedwczesnym brakiem zebdw, nalezy jak najwczesniej zapewni¢ dzieciom
rehabilitacje protetyczna.
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Introduction

Prosthetic rehabilitation of the youngest children with
premature loss of primary teeth is particularly challeng-
ing. It must take into account the dynamic changes that
occur during the development of the stomatognathic
system. Missing teeth give rise to many stomatognathic
complications. However, these may be prevented if pros-
thetic treatment is properly implemented in this age
group.

Studies have shown that the problem of missing teeth af-
fects alarge group of children and adolescents. Over 13%
of 3-8-year-olds have prematurely lost teeth. More than
20% of children and adolescents aged 7-16 years qualify
for prosthetic treatment [1]. Premature loss of primary
teeth occurs 3-4 years before normal physiological exfo-
liation [1]. It may arise from many abnormalities depen-
dent or independent of the child or parental behaviour,
including environmental or socio-economic factors.

The causes of missing teeth in children and adolescents

include:

B Dental caries resulting from the lack of or improper
oral hygiene, insufficient home-based prophylaxis,
poor dietary habits. It is also a result of failure to un-
dertake treatment in the case of initial dental caries
or lack of regular check-ups. The rapidly progressing
carious process typical of primary teeth leads to their
complete destruction, which often necessitates ex-
traction [1-8].

B Injuries, such as crown or root fractures, damage to
enamel or dentin, partial or complete avulsion. Injuries
to primary teeth can also cause damage to permanent
tooth buds. Incisors are particularly susceptible to
trauma. Primary tooth trauma is most likely to occur at
the age of 1-2 years and 4-6 years|[1, 3, 9].

B Hypodontia or anodontia of primary or permanent
teeth. These disorders are significantly more com-
mon in permanent teeth, which means that they oc-
cur in the older group and are identified during tooth
replacement. In this case, mandibular second premo-
lars, maxillary lateral incisors and maxillary second
premolars are most likely to be missing.

Genetic factors.

Environmental factors, such as improper nutrition,

hormonal disorders, maternal health problems and/

or pharmacotherapy during pregnancy.

B Congenital absence of tooth buds, which is associ-
ated with disorders such as ectodermal dysplasia
syndrome, Down syndrome, primary and secondary
clefts.

The consequences of premature loss of primary teeth
depend on the number and location of missing teeth,
as well as the age at the time of their loss [1, 10, 11].

It has been shown that the earlier the tooth loss occurs
and in greater number, the more serious the short- and
long-term consequences will be [2]. The most severe se-
quelae of premature loss of primary teeth, depending on
the number and location of lost teeth, and the absence of
permanent tooth buds, include:

B Inhibited bone growth due to insufficient functional
stimulation[1, 6, 10, 11]. Premature extraction of pri-
mary teeth results in the lack of occlusal/modelling
forces that guide the growth of the alveolar process.
They are necessary for the correct three-dimension-
al growth of the alveolar process, and when absent,
one- dimensional vertical growth of the processes
occurs.

B A change in the mandibular position due to limited
functional stimuli as a result of reduced chewing sur-
face. Additionally, consolidation of muscle work pat-
terns gives rise to malocclusion or consolidation of
the existing tendency [1, 12].

B A changein the height of the alveolar process along
with the teeth in the segment devoid of opposing
teeth.

B Formation of a dense bone scar, which will delay or
even prevent eruption of permanent teeth.

B Tongue dysfunction, breathing through the mouth
and infantile swallowing pattern. These disorders
will contribute to the development of malocclusions
and speech defects [13].

B Malocclusions and facial defects caused by the dis-
function of the masticatory muscles as a result of
compensation.

B Malocclusions caused by the loss of space for per-
manent teeth due to shifting of previously erupted
teeth, which may contribute to midline shift, crowd-
ing, and other orthodontic problems [13].
Displacement, mesial or distal tilting of the teeth ad-
jacent to the gap.

The load on the teeth remaining in the arch, which
take over the function of the missing teeth.

B Occlusal disorders, formation of traumatic nodes,
bite disorders, excessive tooth wear, temporoman-
dibular disorders.

B Mental and emotional problems, especially in teen-
agers, due to missing teeth, permanent in particular.

Prosthetic treatment should be started as early as possi-
ble. The age of 5-6 years is most often mentioned, which
usually results from the significantly greater chances of
cooperation between the child and the doctor and the pa-
tient’s compliance with medical recommendations [14].
According to some researchers dealing with prosthetic
restorations, 3 years is the appropriate age for prosthetic
interventions in children. Such an early onset of treat-
ment allows for the most effective rehabilitation of chil-
dren [15-17]. In the developmental period, prosthetic
treatment is temporary due to the constant growth of
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the child and the development of their stomatognathic
system[14, 17].

In older age groups, prosthetic treatment depends on the
stage of development of permanent dentition, including
the roots, and the maturity of the stomatognathic system.

Prosthetic treatment of adolescent patients can be clas-
sified into three categories proposed by Carrel and Chris-
tiani, depending on the age, type of defects and their lo-
cation [5]:
Bl Class . Patient age:
A.from infancy to 6 years,
B.from 6 to 12 years,
C.from 12 to 18 years;
B Class ll. Location of missing teeth or tissues:
A.intraoral;
B. extraoral;
Bl Class lll. Type of tooth loss:
A. acquired (injury, tumour, disease, caries),
B. congenital (e.g. ectodermal dysplasia, clefts).

Aim

The aim of the study was to review the literature on the
treatment of paediatric patients with missing teeth, to
discuss the consequences of the above-mentioned prob-
lem and the possibilities of preventing complications
resulting from premature loss of primary dentition and
missing permanent tooth buds, as well as to answer the
qguestion whether prosthetic rehabilitation of the young-
est children is necessary and feasible.

Results
Treatment of patients up to 6 years of age

This age group is characterised by the most intensive de-
velopment of the stomatognathic system, with dynamic
growth of the mandible, maxilla, alveolar processes and
the teeth themselves. It is particularly important to stim-
ulate the proper growth of these structures in the group
of the youngest children. Therefore, all actions of parents
and dentists to support this development are crucial.
In the case of prematurely missing teeth in the youngest
and the need for prosthetic rehabilitation, all measures
should be taken to provide the child with care as soon as
possible.

The time between 5 and 6 years of life is critical. This is
when eruption of the first permanent molars is expected
to begin. Their occurrence in the oral cavity determines
certain functional and structural changes in the future
permanent dentition. These changes include stabilisa-
tion of the occlusal height, support in maximum intercus-
pation, protection of TMJ structures from compression,
stimulation of growth, anteriorization of the mandible.
Hence the important role of prosthetic rehabilitation of
children up to the age of 6 years [18, 19].

Prosthetic solutions used in this group of patients should
support and stimulate the development of the entire
stomatognathic system. The occlusion should be set in
a construction position, anatomically and functionally
appropriate for this age [14, 17].
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Premature loss of individual primary teeth most often
occurs in this age group, usually causing dental displace-
ment and the risk of loss of space for permanent teeth.
Space maintainers should be used in children with pre-
mature loss of single primary teeth, second molarsin par-
ticular. They enable maintaining appropriate space for
a permanent tooth. Space maintainers prevent the teeth
surrounding the gap from shifting, and thus from closing
or significantly reducing the space for a permanent tooth
expected to erupt in place of a prematurely lost primary
tooth. Space maintainers can take the form of permanent
metal orthodontic rings or removable devices, as part of
a functional appliance, or a removable plate precisely fit-
ting against the mucosa [17].

Partial or even complete removable dentures are used
in this age group in the case of premature loss of a larger
number of primary teeth [18]. Depending on the purpose
and development status of the stomatognathic system,
they are classified as preventive, therapeutic and reten-
tion ones.

Preventive dentures are designed to enable the proper
three-dimensional growth of the alveolar processes,
maxillary and mandibular development, proper eruption
of permanent teeth, as well as to prevent malocclusions
in the case of significant edentulism. Their task is to main-
tain the continuity of the dental arches. These dentures
are constructed in a habitual bite [13].

The second group of prosthetic devices is used in children
with missing teeth and coexisting malocclusion. These
are the so-called prosthetic-orthodontic appliances.
These devices are in a construction bite and are enriched
with active elements, such as screws and springs [1, 6,
8,12]. Retention dentures consolidate the outcomes of
orthodontic treatment, supplement missing teeth in cor-
rect occlusion, but also ensure proper chewing, speech
and aesthetics [13].

The types of dentures for edentulous patients, depend-
ing on the child’s needs (i.e. the number of missing teeth,
correct occlusion or malocclusion), are summarised in
Table 1.

The use of removable dentures in children requires spe-
cial care and adherence to the principles of their manu-
facture so that they do not inhibit the growth of dental
arches, but promote their proper development. They
should not contain clasps if possible. Retaining elements
in the form of Adams clasps, arrowhead clasps, half-ar-
rowhead clasps or ball clasps may be present during the
initial adaptation period, but should be removed later.

Table 1. Prosthetic restorations for children with primary teeth
used depending on the needs

Types of prosthetic devices

Complete maxillary denture

Complete mandibular denture

Complete maxillary/mandibular overdenture (OVD)
Maxillary partial denture with orthodontic clasps and

a central screw

Partial maxillary denture with reduced vestibular screen
Partial mandibular denture with orthodontic clasps




The denture should be retained by means of adhesion,
cohesion and impaction 1, 2, 4].

The acrylic screen should be separated from the mucosal
side by about 1 mm. Such design of a denture will not in-
terfere with the growth of the alveolar processes.

The dentures should contain no vestibular screen. Such
a screen is used in complete dentures and generates the
need for frequent replacement of the appliance and the
use of a short screen [1, 4, 5, 8].

These should always be mucosal dentures that can be
easily adapted to the changes occurring during maxillary
and mandibular growth.

It should be easy to put on and take off dentures, as well
as to maintain their hygiene. Also, the appliance should be
inexpensive due to the need for its frequent replacement.

When using dentures in children, class |A dentures in par-
ticular, the intensive growth of all stomatognathic struc-
tures needs to be considered. The growth and develop-
ment of the alveolar processes, maxillary and mandibular
bones and finally the teeth make it necessary for the at-
tending specialist to arrange frequent patient check-ups.
As aresult of the above changes, dentures need to be fre-
quently replaced to support the proper development of
all structures. Prosthetic appliances should be replaced
every 8-10 months up to the age of 11 years, every 1.5
years between 11 and 15 years, and every 2 years be-
tween 15 and 18 years of age. All suggested dates for
replacing dentures are conventional and depend on the
pace of the child’s development. In practice, dentures
should be replaced as often as needed [4, 18].

The changes occurring in the oral cavity and the need
to adjust the denture require good parent-doctor coop-
eration. Follow-up visits are recommended every 2-3
months, or even every month if necessary [8, 12]. After
ensuring that the denture fits in the oral cavity, necessary
corrections should be made so that it adheres properly
to the supporting tissue and has proper contact with the
opposing teeth. If necessary, the physician should adjust
the denture during the follow-up visit by filing down its
unnecessary fragments that may delay the growth of the
alveolar processes or teeth blocked by the denture. The
denture may be supplemented with rapidly polymerizing
mass if needed.

It should also be appreciated that a denture intended
for a child must be comfortable and acceptable for the
patient. This is extremely important as the appliance is
worn throughout the day, and in the case of a medical
denture, also at night [6, 18].

Prosthetic treatment for children aged 6 to 18 years

Mainly clasp-free dentures or those with orthodontic
clasps are recommended in this age group. Depending
on the diagnosis, prosthetic and orthodontic restora-
tions are used. Prosthetic solutions in the form of crown-
root inlays are allowed in the case of significant carious
destruction of the permanent tooth provided that accu-
rate and effective root canal treatment of the tooth with
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completed development and a closed root apex was per-
formed. Prosthetic crowns are a temporary solution in
young patients. They may be acrylic, composite, metal or
acrylic/metal. The use of ceramics, which requires excess
preparation of the teeth, is not recommended.

Two-abutment bridges are an unacceptable method for
treating missing teeth in this age group. This solution
prevents maxillary growth. However, dentures with one
abutment are acceptable, especially in children over
10 years of age [18].

Prosthetic treatment of edentulism in adolescents over

16 years of age is similar to the one used in adults. It usu-

ally takes place in two stages:

B Stagel - clasp-free partial dentures;

B Stage Il - skeletal dentures, with possible implants
after reaching maturity [18].

Rochette and Meryland bridges, as well as adhesive
bridges made of glass fibres also represent prosthetic so-
lutions acceptable in this age group. Such appliances can
be used after the age of 12 years. It is important that they
do not inhibit the development of the alveolar process.
Classical bridges are not allowed in this patient popula-
tion [18, 20-23].

In the case of extensive agenesis, congenital defects, e.g.
ectodermal dysplasia, and in the absence of favourable
conditions for retaining dentures in the child, implants
may be used as elements to increase denture reten-
tion and stabilisation. However, this is not a commonly
used method as the implant may dislocate as a result of
growth processes (resorption and apposition in various
maxillary and mandibular regions. Implants may be safe-
ly used after the growth of the stomatognathic system is
completed [1, 2,4, 8, 14, 15].

The choice of dentures should be based on oral examina-
tion, including the quality of supporting tissues, the ex-
tent of missing teeth and the child’s/parental willingness
to cooperate. This is extremely important because pros-
thetic treatment of children up to 6 years of age is inten-
sive, based on response to constant and rapid changes in
the child’s stomatognathic system.

Analysis of clinical cases allowed for establishing a pros-
thetic treatment algorithm for patients with missing
teeth. The therapeutic methods used were the result of
the assessment of prosthetic tissue support in relation to
the patient’s age, taking into account the indications and
contraindications to individual types of prosthetic devic-
es, as well as the child’s/parental willingness to cooperate.
The management algorithm proposed by Woijtynska is
presented in Table 2 [19].

Discussion

The demand for prosthetic treatment among Polish chil-
dren remains high. As reported by Strada et al., 15,000
children aged 7-16 years, including 21.72% qualified for
prosthetic treatment, were assessed by Falinskiet al.[18]
Similarly, in their study conducted in Warsaw among 200
high school students, Krzeski and Tarcz found missing
teeth requiring dentures in 20.81% of the assessed ado-
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Table 2. Algorithm for the treatment of children with primary teeth proposed by Wojtynska [19]

Patient's oral cavity status |

The teeth present in the oral cavity, due to their
arrangement and shape, allow for the retention of the
orthodontic appliance

Functional appliances or orthodontic plate prosthesis that will
stimulate growth and will be adapted to the changing supporting tissue

Management

The number of teeth, their arrangement and shape
do not guarantee the correct functional effect of a
removable orthodontic appliance

screen

Paediatric prostheses with orthodontic clasps and a reduced vestibular

The number of teeth, their arrangement, shape and the
condition of the supporting tissues do not guarantee
proper retention of partial dentures

OVDs covering suboptimal clinical crowns

Anodontia or loss of all teeth due to dental caries

Conventional full dentures

Inadequate supporting tissue

Direct denture relining with silicone-based material, with unburdening
of the areas around erupting teeth

stage of stomatognathic development

In each case, it is necessary to establish an individual follow-up schedule, depending on the patient's growth profile and the

Uncooperative patients

It is recommended to schedule adaptation visits to accustom the child
to both medical personnel and dental office.

Motivation and dental education of parents are essential. Providing
parents with impression trays, allowing the child to get accustomed to
atray being introduced into their mouth and preparing them for office
procedures through play will have beneficial effects

lescents [18]. Olczak-Kowalczyk, who assessed a War-
saw group of children aged 3 to 8 years, reported that
13.06% of them required prosthetic treatment but still
had a correct bite, while combined prosthetic/orthodon-
tic treatment was needed in 4.29%. Such a large percent-
age of children requiring prosthetic management due to
missing teeth indicates that the problemis underestimat-
ed and undertreated [10].

Many authors point to the relationship between the
method of prosthetic treatment in children and the
child’s age, the type and extent of missing teeth, and con-
sider the above factors to be the main determinants of
the choice of dentures [19-22].

Mainly removable dentures are used in children up to
6 years of age due to the development of the facial part of
the skull. Their purpose is to stimulate the correct three-
dimensional growth of the alveolar processes, maintain
the correct shape of dental arches and prevent horizontal
and vertical shifting of teeth and malocclusions. If the pa-
tient has multiple missing teeth (regardless of aetiology),
removable dentures are recommended, with a reduced
vestibular screen, with or without expansion screws (de-
pending on the needs), as well as with orthodontic clasps
and springs [19]. The range and shape of the designed
prosthetic plate should consider the quantity, quality and
arrangement of the remaining teeth in the oral cavity. In
the case of acceptable retention, partial removable den-
tures with orthodontic clasps and a reduced vestibular
screen can be used [23, 24].

Similar recommendations were proposed, based on their
experience, by Bidra et al., Pae et al., and Tarjan et al., who
emphasized the need to consider such factors as facial
skeleton growth dynamics and the eruption of perma-
nent teeth in the prosthetic treatment of the youngest
children [24-27].

Despite the recommendations to start treatment in chil-
dren with premature loss of primary teeth as early as

Prosthetic restorations for children and adolescents under 18 years of age

possible, the issue of its actual initiation seems to be con-
troversial, with varying opinions among authors.

The need for early prosthetic rehabilitation of children
with prematurely lost primary teeth in the group up to
6 years of age is supported by the fact that these patients
show significantly faster adaptation to the appliance,
with simultaneous stimulation to effectively change chil-
dren’s habits, such as swallowing, chewing, and mouth
breathing. Children of this age get used to dentures fast-
er and easier. Also, they rapidly learn daily functioning
with these devices. Such conclusions were presented by
Tarjan et al. [27] and Paschos et al. [28].

The success of prosthetic rehabilitation depends to
a large extent on the willingness of the child to cooper-
ate with the doctor. Some authors believe that dentures
should be used in children as young as 3 years of age [1,
2, 6]. Others consider it reasonable to begin treatment
at the age of 4 years, suggesting that such children are
more cooperative and the adaptation process lasts about
3-7 days [15]. Still, other authors consider the age of
5-6years as the most effective for treatment due to good
cooperation [19].

Missing permanent tooth buds, carious processes, espe-
cially in the first molars, with significant loss of hard tis-
sue or tooth extraction, make it necessary to implement
early rehabilitation of missing permanent teeth.

In the older age group, prosthetic rehabilitation is par-
ticularly important for emotional and psychological
reasons. Missing teeth at this age are a source of lower
self-esteem and psychological problems. Implants are
particularly beneficial and expected in the older age
group and they are usually more acceptable as a conve-
nient and natural way to replace missing teeth, as noted
by many authors [29, 30].

However, all authors emphasise the importance of child
and parental cooperation in the process of prosthetic re-
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habilitation. The child’s acceptance of the denture is the
basis for both good cooperation and the actual use of the
device[13, 15,19, 29].

Studies investigating paediatric prosthetic appliances en-
counter anumber of limitations that may affect the results
and their interpretation. The most important include:

B Variations in growth and development. Children
are at different stages of growth and development,
which may affect the fitting and long-term effective-
ness of their dentures. The changing mandibular and
dental dimensions may require frequent prosthetic
adjustments.

B Lack of standardisation. The lack of uniform proto-
cols and standards for paediatric dentures makes it
difficult to compare different studies. Different diag-
nostic and therapeutic approaches can lead to vari-
able results.

B Short-term data. Most of the available research fo-
cuses on short-term treatment outcomes; long-term
studies assessing the durability and functionality of
prosthetic appliances in children are missing.

Bl Patient cooperation. Children may have difficulty
cooperating and accepting the prosthetic treatment
process, which may affect the effectiveness and com-
fort of using dentures.

B Ethical and practical challenges. Conducting clini-
cal trials involving children requires meeting strict
ethical requirements, which may limit the number of
available studies and their scope.

B Costs and availability. Paediatric prosthetics can be
expensive and access to specialist prosthetic services
is limited in some regions, which prevents extensive
research.

Taking these limitations into account is crucial for the in-
terpretation of research and for further development of
effective prosthetic approaches for paediatric patients.

Conclusions

Rehabilitation and prosthetic treatment in children
should consider such factors as the clinical picture (lo-
cation and extent of teeth loss, heath of the supporting
tissue), the age of the patient and the dynamics of the de-
velopment of the stomatognathic system.

Prosthetic treatment should be undertaken as early as
possible from the point of view of cooperation between
the child, the doctor and the caregivers. Good coopera-
tion of the child and parental involvement will allow for
achieving the expected results. Early treatment helps
avoid possible consequences of failure to intervene, such
as improper growth and development of the masticatory
system.

When planning prosthetic treatment in young children,
individual solutions adapted to the age and needs of the
child, including orthodontic needs at a given treatment
timepoint, need to be considered.

When treating a child up to 6 years of age, their dynamic
growth should be considered. Changes occurring dur-
ing this period prompt frequent check-ups and require
awareness of the need to modify the prosthetic device.
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The doctor, parents and the child should also be prepared
for relatively frequent replacement of the prosthetic de-
vice (every 8-10 months).

Prosthetic treatment in the age group of 6-18 years may
be easier and more desirable by the patients themselves,
especially in those between 16 and 18 years of age. Im-
plants are a particularly attractive treatment approach
for young people.

Prosthetic treatment in the older age group is very im-
portant due to the mental state of children and lower
self-esteem in the case of extensive and noticeable hy-
podontia.
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