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Dental Implants in Pediatric Dentistry: A Literature
Review.

The use of osseointegrated implants has been increasingly widespread in the
adult population, however in children there is a certain lack in the literature on
the application of this technique. The bone growth and development factor must
be well analyzed, and the pediatric dentist must be able to suggest the use of this
treatment option for oral rehabilitation, when necessary. This article discusses
bone growth and development of the craniofacial region, presents relevant
aspects of the literature and discusses the use of this technique in pediatric
patients.
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INTRODUCTION

The use of osseointegrated implants has been increasingly widespread in the adult population.
The success of these implants depends on a surgical / prosthetic protocol followed correctly,
always taking into consideration the patient's general health, adequate bone quantity, well-
executed surgical technique, prosthetic planning and satisfactory oral health [1].

The use of implants in children is less frequent and has been widely discussed because these
patients are in the bone development stage. The scarcity of clinical cases reported in the
literature and controversies in the use of implants at this stage also increase the discussion

[2].

In the clinical routine of the dental surgeon, one can come across situations in which
osseointegrated implants could be a great treatment option in pediatric patients. As an
example, we mention: partial or total anodontics resulting from syndromes such as
Ectodermal Dysplasia and Down's Syndrome; oligodontias: early losses in cases of extensive
caries lesions; advanced periodontal disease or trauma [3].

Several studies have been done in patients with ectodermal dysplasia. Therefore, the
objectives of this work are: to contribute to the study on the use of osseointegrated implants
in pediatric patients, to facilitate the understanding of the pediatric dentist in the area of
implantology so that he is able to indicate, when necessary, the use of this technique.

LITERATURE REVIEW

Craniofacial Growth

It is very important to know the growth and development of the nasomaxillary complex and
the mandible in order to be successful in the technique of implant placement in pediatric
patients [1].

In order to understand growth in any area of the body, it is necessary to understand some
concepts: growth sites or places; type of growth occurring in these locations and determining
or controlling factors for this growth [2].

According to Proffit (1995), it is convenient to divide the craniofacial complex into different
types of growth: cranial vault (bones that cover the upper and outer surface of the brain;
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cranial base (bones that serve as the brain floor and which is also a dividing line between skull
and face; nasomaxillary complex (nose, maxilla and associated small bones; and mandible).

Growth of the Nasomaxillary Complex

The growth of the maxilla occurs in two ways: by apposition (the position of the bones that
articulate the maxilla to the skull) and by superficial remodeling [2].

The growth pattern of the face requires it to grow "independently under the skull", which
means that the maxilla needs to move, by growth, a considerable distance down and forward
in relation to the skull and the cranial base. The growth of soft tissues occurs by taking the
maxilla forward and downward, opening space in the upper and posterior sutural connection,
and the new bone is added on both sides of the suture. The sutures remain the same thickness,
and the various processes of the maxilla are longer. Bone apposition occurs on both sides of
the suture, and then the bones that articulate with the maxilla also become wider. Although
the maxilla grows forward and downward, its frontal surface is remodeled and the bone
removed from most of the anterior surface. It is noteworthy that the largest portion of the
anterior surface of the maxilla is the resorption area, not the apposition area. The total change
in growth is the result of the translation of the maxilla forwards and downwards and of a
simultaneous surface remodeling. The entire nasomaxillary bone complex moves down and
forward in relation to the skull, as shown in Figure 1 [1].

FIGURE 1: Growth of the maxilla (Altered from Enlow,1993)

In 1993, Enlow described the jaw as a platform on wheels, moving forward, while, at the same
time, its surface is being reduced on the anterior side and built later, moving in space opposite
the direction of total growth.

Bjork et al., In 1997, and Wilcox, in 2003, stated that the direction of maxillary growth is highly
variable. During the period of primary dentition, passive growth is very important. One third
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of the estimated passive growth is complete after the age of seven. The other two thirds occur
by enlarging the maxilla itself, which must be observed carefully.

As the growth direction is variable, transverse maxillary skeletal changes, vertical skeletal
changes, transverse maxillary dental changes, anteroposterior maxillary dental changes can
occur [3].

Care must be taken when choosing to place implants in the maxilla of patients in bone
development. According to Andreasen (1993), the implants placed in the jaws in growth do
not erupt like natural teeth.

They behave like ankylosing teeth, resulting in infra-occlusion. Malmgrem et al. (1993) stated
that the greater the residual growth, the greater the infra-occlusion of the crowns on the
implant.

In contrast to the maxilla, both endochondral and periosteum activities are important in the
growth of the mandible. There is cartilaginous tissue covering the condyle of the mandible in
the temporomandibular joint. However, this cartilage is not the same as that of the epiphyseal
disc or a synchondrosis, as it contains hyperplasia, hypertrophy and endochondral
replacement. All other areas of the mandible are formed and grow by direct apposition to the
surface and remodeling [1].

The length of the mandible increases almost exclusively due to postero-superior growth of the
condyle and posterior growth of the branch, as shown in Figure 2.

FIGURE 2: Posterior superior growth of the condyle and posterior branch growth [4].

The increased prominence of the chin is the result of reabsorption of the labial cortex above
it. According to Cieluck (1999), to allow the molars to erupt, the body of the mandible
increases in length, by resorption in the anterior portion of the branch and apposition in the
posterior one. The height of the branch increases from 1 to 2mm per year. Due to the “V”
shaped growth model (Enlow, 1993), there is an increase in the posterior width of the
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mandible, as shown in Figure 2. As a result, the anterior mandibular width stabilizes relatively
early and only increases weakly, due to appositional growth.

In childhood, the branch is located approximately where the first deciduous molar will erupt.
The progressive posterior remodeling creates a space for the deciduous second molar, and
then for the sequential eruption of the permanent molars. More frequently, this growth
ceases before sufficient space is obtained for the eruption of third molars, which become
impacted on the branch [5].

The success of implant placement in the mandible is favored by the absence of a complicated
suture, as occurs in the maxilla [6].

As transverse growth in the region of the lower incisors and canines ceases early, mandibular
implants have, on average, a better prognosis in young patients than those placed in other
areas of the mandible.

Placement of Implants in a Pediatric Patient

Some factors must be observed when opting for the use of implants in a pediatric patient,
among them, there is the anatomical aspect, because the anatomical structures, such as the
jaws, are consequently small according to Weide (1992). It should also be noted that, in
children, the capacity for healing, regeneration, remodeling, and adaptation to function is
greater [7].

The use of implants in pediatric patients is infrequent, due to the patient's bone growth.
Branemark (1996) reported that there is no ideal chronological age for implant placement.
Each patient should be observed individually and from there, choose whether or not to use
osseointegrated implants.

Authors such as Mackie et al. (1993) do not recommend this technique before 15 years of age.
Other authors such as Lekmon (1993), Cronin, Ranly (1993) affirmed that one must wait for
the end of bone development for the placement of implants. Oesterle et al. (1994) suggested
that osseointegrated implants should be placed after the age of 15, however, when placed in
the growth phase, the prostheses should be monitored until this growth has ended.

Several authors have reported their experience in using this technique. In 1991, Berdengal
obtained promising results in patients aged 5-6 years. In 1993, Lederman was successful in
83% of the implants he placed in pediatric patients. In 1999, Junge opted for implant
placement in 12-year-old patients with agenesis of lateral incisors. Berdengal et al., 1991;
Cronin et al., 1991; Guckes et al., 1991, Smith et al., 1993 and Kupitzky et al., 1995, indicated
the use of implants in pediatric dentistry in cases of ectodermal dysplasia. Cieluck (1999)
indicated this technique in the following cases: congenital absences of teeth in growing
patients, which involve hypodontias, oligodontias, anodontias and agenesis; systemic
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conditions involving malformations and dental absences, patients with Down Syndrome; in
cases of early tooth extractions due to extensive caries, and finally in cases of bone and tooth
loss due to trauma.

In 2004, Heij et al. Affirmed that it is evident that facial growth can be very compromising for
oral implants, but more and more implants are inserted in young patients, especially after
trauma to the upper incisor.

The controversies related to the placement of osseointegrated implants in pediatric patients
can be seen briefly in the table below.

TABLE 1: Comparative chart of authors who recommend or not to place osseointegrated

implants in pediatric patients.

=C0

E C

mandible

Author Justification Author Justification
Sillman (1964) _Sh oWS s_atif'.fa ctory result | Sillman (1964) Anterior mandible region
(regido anterior) in the midline of the (regido posterior) has better prognosis

Berdengal (1991)

Promising results in 5-6
year old patients

Mackie (1593}

Must not be placed before
age 15

Lederman (1993)

83% success in pediatric
implants

Lekmon, Cronin, Ranly
(1993)

Wait for bone growth

Desterle {1994)

Only after 15 years

Koch et al (1996)

Wait for craniofacial growth
to avoid adverse effects: loss
of implants in places where
there would be an
expectation of bone
resorption, and burial of
implants in areas of bone
apposition

Berdengal, Cronin,
Guckes (1991), Smith
et al (1993), Kupitzky
et al, 1995, Cieluck
(1999)

Cases of Ectodermal
Dysplasia, Down's
Syndrome, and Early
Extractions

Junge (1999)

Apenesis of Lateral
Incisions

DISCUSSION
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The placement of osseointegrated implants in pediatric dentists has been widely discussed
and in some studies it is possible to observe some controversies regarding its use or not. Many
authors recommend that the implants are not placed before the age of 15 [9,10].

Transverse growth in the region of the lower incisors and canines ends early. Thus, implants
placed in the midline of the mandible have a better prognosis in young patients thanthose
placed in the posterior region [11,35].

In contrast to the maxilla, both endochondral and periosteum activities are important in the
growth of the mandible. There is cartilaginous tissue covering the condyle of the mandible in
the temporomandibular joint. However, this cartilage is not the same as that of the epiphyseal
disc or a synchondrosis, as it contains hyperplasia, hypertrophy and endochondral
replacement. All other areas of the mandible are formed and grow by direct apposition to the
surface and remodeling [12,34].

An implant placed in the posterior region of the maxilla [13,14] could become buried in its
coronal portion, while its apical portion could become exposed by the remodeling of the nasal
floor. They also reported the possibility of loss of implants placed in the anterior region of the
maxilla due to the reabsorption of the infradental fossa and nasal floor [13,14].

Implants placed in the growing jaws do not erupt like natural teeth. They behave like
ankylosing teeth, resulting in infra-occlusion [15].

The greater the residual growth, the greater the infra-occlusion of the crowns on the implant
[16].1n 1991, Berdengal et al. reported having obtained promising long-term results in the use
of implants in patients aged 5-6 years and stated that the prerequisite for the treatment of
these patients would be that the alveolar crest of the mandible was low or absent and that
only small growth changes were expected. They also recommended that overdentures be
used to allow prosthetic reconstructions adapted to growth [16].

Fixed prostheses on implants [17], crossing the midline of the jaws, especially the upper jaw,
may be inappropriate due to the risk of not allowing growth.

Implant therapy in children at an early age [18], in cases of total absence, as can occur in
ectodermal dysplasia. He also suggested that for the manufacture of the prosthesis on
implants in pediatric dentistry, the ideal would be for the prosthetist to post the definitive
prosthetic treatment, opting for a transitional prosthesis, until the patient is old enough.

A generalized clinical guide [18,36] would be not to place implants in children until the
craniofacial growth has ended, in order to avoid adverse effects, such as the burial of
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osseointegrated implants in areas of bone apposition and the possible loss of implants in
locations where bone resorption would be expected.

There is no ideal chronological age for implant placement [19,37]. Each patient must be
observed individually and from there, choose whether or not to use osseointegrated implants

The use of implants in children with ectodermal dysplasia syndrome [20,21,22,23,38,38].

The use of osseointegrated implants during the development of anodontic children [24,40],
as well as in cases of irradiated tumors in the mandibles, facial malformations, infections and
early tooth loss. He also stated that a well-fixed implant prosthesis not only allows the
restoration of facial height, but also aesthetics and self-esteem, as well as dental function.

The success of implant placement in the mandible is favored by the absence of a complicated
suture, as in the maxilla. Due to the fact that the symphysial suture begins to close for a few
months after birth, there is no danger of implant surgery traumatizing the growth site and
there is little possibility that the prosthesis placed across the midline can limit transverse
growth [25,41].

The use of implants in 12-year-old patients with agenesis of lateral incisors, associated with
orthodontic treatment, when necessary [26].

Implants placed in the antero-inferior region of patients in bone growth and development
maintain their perfectly normal position [27,42]. They also recommended a multidisciplinary
integration between dentists, surgeons, pediatric dentists and orthodontists for successful
treatment.

Overdenture [28,45], can be used as temporary prostheses if the patient needs to postpone
the making of the definitive prosthesis.

Branemark, in 1993, and Cieluck, in 1999, suggested the use of general anesthesia to perform
implants in pediatric patients [29,30,43,44].

It is worth emphasizing the importance of knowing the growth and development of the
nasomaxillary complex and the mandible in order to achieve success in the technique of
implant placement in pediatric patients [31,46].

In 1993, Oesterle proposed that an implant placed in the posterior region of the maxilla could
become buried in its coronal portion, while its apical portion could become exposed by the
remodeling of the nasal floor. He also reported the possibility of loss.
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Authors such as Lekmon (1993), Oesterle et al. (1993) advocated that the growth model be
carefully monitored and that the implants are not installed until growth is finished.

The direction of maxillary growth is highly variable and that during the period of primary
dentition, passive growth is very important, with careful observation of the skeletal maxillary
changes that may occur [32,33].

It is evident that facial growth can be very compromising for oral implants, but more and more
implants are inserted in young patients, especially after trauma to the upper incisor [34].

CONCLUSION

There is still a shortage in the literature on the placement of implants in children, with the
need for longitudinal studies for greater applicability of this technique, in order to obtain real
evidence of success or not.

The technique of using implants in pediatric dentistry is basically the same technique
recommended for adult patients and the prosthetic part must be meticulously planned.

The use of osseointegrated implants for the purpose of oral rehabilitation in pediatric
dentistry is based on a scientific basis for pediatric dentistry to indicate this technique and
should be used according to the needs and possibilities of each patient. It is a technique that
presents its clinical applicability, but the professional must be safe and aware of the difficulties
related to craniofacial growth that guide the use of osseointegrated implants in children.
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