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INTRODUCTION

Hypodontia is the most common developmental
anomaly of the dentition and except for third
molars, the most commonly missing teeth are

the second premolars.1-3 As such, it is imperative that
the pediatric dentist, often the first clinician to establish
the diagnosis, be aware of the etiology of the condition,
the factors to consider when treatment planning and
options available for treatment.

Clinically, teeth that are congenitally absent pose a
challenge to the parents and the clinician, both of
whom desire optimal treatment for the child. A posi-
tive outcome in the presence of this dental imbalance
necessitates the formulation of a comprehensive treat-
ment plan, which considers the possibility of restora-
tive treatment, orthodontic treatment and possibly
future prosthetic treatment. Additionally, addressing
this condition during the early stages of the dentition
maximizes the potential for a functional, esthetic and
stable result.

PREVALENCE
The frequency of congenitally absent premolars in the
literature ranges from 2 to 5%,1-5 with agenesis
reported to be slightly more common in the mandible
than the maxilla.4,6 Thus far, there have been no
reported differences between males and females with
respect to the number of premolars absent, sites
affected or symmetry of the agenesis.2,4,6 Agenesis of a
single lower premolar occurs with the highest fre-
quency followed by the absence of both lower second
premolars.5-7

ETIOLOGY
The congenital absence of second premolars repre-
sents a disturbance in the developmental biology of
the tooth, presenting either as an isolated trait or in
association with a more generalized disturbance. It
has been related to several factors, including an evo-
lutionary trend toward a smaller jaw size and fewer
teeth,6,8 failure of lingual or distal proliferation of
tooth bud cells from the dental lamina9 and
chemotherapy and/or radiotherapy at a young age.10

In addition, a study by Kjaer et al.11 suggested that the
pathogenesis of tooth agenesis was related to distur-
bances in tissues that interacted during odontogene-
sis (nerve tissue, oral mucosa and supporting tissue).
More recently, research has shown that the absence
of premolars is genetically determined, with muta-
tions in various genes causing a disturbance in cellu-
lar proliferation and/or differentiation. Specifically,
mutations in the genes Pax9 and Msx1, both of which
are mesenchymal transcription factors, have been
linked to premolar agenesis.12-14 Research continues to
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focus on furthering our understanding of the genetic
and molecular basis of tooth formation.

DIAGNOSIS
Early recognition of congenitally absent premolars is
essential for providing the patient with the optimal
treatment plan. Due to the clinical nature of this condi-
tion, it is diagnosed radiographically, often as an inci-
dental finding (Figure 1). Although odontogenesis of
the second premolar begins in the majority of cases at
the age of 2 to 2.5 years,15 the range can vary widely.16

By age 8, the dental follicle and/or cusp tip of the pre-
molar should be visible on routine bitewings, however,
the clinician should take caution against radiographic
diagnosis earlier than 7 years of age, as late develop-
ment of the tooth germ can occur.17 Wisth et al.,18 con-
cluded from his study that such development is more
likely to occur in boys, where the frequency of
hypodontia decreased by 0.5% between 7 and 9 years
of age. Once diagnosed, the clinician can begin to for-
mulate a long-term treatment plan.

TREATMENT
There are essentially two treatment options when faced
with a congenitally absent second premolar: the clini-
cian can opt to either close the space previously occu-
pied by the second deciduous molar or can maintain
this space. The treatment decided upon is based upon a
number of factors including the condition of the decid-
uous molar, dental and skeletal relationships, dental
age of the patient, willingness of the patient to undergo
potentially extensive dental treatment and financial
considerations.

If the decision is space closure, then planned extrac-
tion of the deciduous molar is followed by either spon-
taneous or orthodontic space closure. Candidates
include those having an appreciable arch length defi-
ciency, whereby the occlusion would remain acceptable

by redistribution of the existing space. Obvious con-
traindications include a deep bite, the presence of
excess spacing between teeth and those patients with
Class I occlusion showing minimal to no crowding.19-22

In addition, if treatment is done during the mixed den-
tition, the parents and patient should be aware that
future orthodontic treatment may still be warranted.

To achieve spontaneous space closure, the primary
molar should be extracted before the completion of
root development of the adjacent teeth and prior to the
eruption of the second molar.17,23 In most cases, 8 to 9
years of age is ideal to facilitate bodily movement and
minimize tipping.17,19,23 Lindqvist,17 in a study looking at
spontaneous space closure 4 years following second
primary molar extraction in children aged 5 to 12 years,
reported residual spaces of 2mm in the mandible and
less than 1mm in the maxilla irrespective of the age at
the time of extractions. He reported, however, tipping
of the teeth adjacent to the extraction space was more
marked in cases where the extractions were done after
root development of adjacent teeth was complete. A
similar study by Mamopoulou et al.23 found most of the
extraction space closed during the first year and at the
end of 4 years found a mean residual space of 0.9mm in
the maxilla and 2mm in the mandible.An average angle
of 12 degrees of tipping of adjacent teeth was found in
both studies.

If the child has already reached the permanent den-
tition stage and it has been decided that the primary
molar is to be extracted with no space maintenance,
then orthodontic space closure is the treatment of
choice to minimize tipping of the adjacent teeth and
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Figure 1. Congenital absence of mandibular second premolar is
diagnosed radiographically. Note mild root resorption that has
occurred even in the absence of a succedaneous tooth.

Figure 2. Severe infraocclusion of mandibular second primary
molar lacking a permanent successor.
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achieve ideal root parallelism.17,21 Treatment approaches
include: traditional bands and brackets or the Lingual
Functional Appliance. The latter option, described by
Kocadereli,20 uses the tongue to contact the acrylic por-
tion of the appliance during function, applying a mesial
force to the first permanent molar.

The option to maintain the space occupied by the
second deciduous molar is indicated in those patients
having no arch length deficiency, cases where space clo-
sure would be unfavorable such as the presence of a
deep bite, spacing between teeth, low angle cases, or
whereby the patient or parent opts to keep a restorable
or sound primary molar. Several treatment options are
available including maintenance of the primary molar,
space maintenance (in the case of a non-restorable
molar) with future restorative options such as conven-
tional prosthodontics or implants,and autotransplantation.

When opting to leave the primary molar in situ, the
main concern is predicting long-term survival of the
primary molar when there is risk of infraocclusion or
root resorption, both of which can lead to eventual loss
of the tooth.

Infraocclusion was described by Kurol24 as when the
occlusal surface of the primary molar is more than 1mm
below the occlusal plane of fully erupted teeth. Several
studies have supported the finding that infraoccluded
teeth can be considered ankylosed,24-26 although the
cause of the ankylosis is not fully understood. When a
premolar is developmentally absent, infraocclusion of
the associated deciduous molar progresses further than
when a successor is present and exfoliation is severely
delayed.27 It can range from 1 to 7mm and occurs more
frequently in the mandible than the maxilla24 (Figure 2).

Overeruption of the opposing dentition can occur,
however normal vertical relationships occur as the per-
manent dentition settles.28 Studies have found tipping
of adjacent teeth is not a common problem, occurring
only in cases of severe (4- to 7mm) infraocclusion.17,19

Bjerklin and Bennet19 found second primary molars
with no successors showed no typical pattern for the
development of infraocclusion.They reported 6 to 14%
of 6 to 11 year olds and 20% of 11 to 12 year olds
showed greater than 1mm of submergence. Fifty-five
percent of 19 to 20 year olds had 0.5 to 4.5mm of sub-
mergence of the mandibular second primary molars.
They concluded infraocclusion is unpredictable and is
generally not a problem for the survival of the primary
molar.

The progress of root resorption of the primary molar
is not fully understood and occurs regardless of the
absence of the secondary tooth germ19,29 (Figure 1). It is
a very slow process and the rate of resorption varies
between individuals, antimeres and roots of the same
tooth. Bjerklin and Bennet19 found that by age 11, 80%
of primary molars with no successors had mild root
resorption; by age 19 to 20, all roots had some degree of
root resorption. They concluded it is not possible to

predict the probability of survival of the primary
molars at a very early age, but that the prognosis for the
molars after 20 years of age is good.

If the primary molar is to be restored, conventional
materials such as amalgam, resin composite and stain-
less steel crowns can be used. In cases of infraocclusion,
the clinician can opt to restore the tooth with an
occlusal resin composite “onlay” or appropriately posi-
tioned stainless steel crown to reestablish the occlusal
plane and prevent the introduction of interfering con-
tacts.30 The patient and parent must be aware that in
most cases, the primary molar is considered a long term
temporary that will eventually need to be replaced by
more definitive treatment.

If the primary molar is non-restorable, space main-
tenance is warranted and the patient is too young for
conventional prosthodontics or implants, then a space
maintainer can be placed. Such examples include a
band and loop, band and bar31 and “occlusal pad” appli-
ance.31 The patient should be recalled appropriately to
monitor the condition of the banded teeth. Once
growth is complete, the appliance is removed and the
space restored.

With increased popularity and success of dental
implants, many dentists and patients are opting to
maintain space for future implant placement when
mandibular second premolars are absent.32,33 As such,
the timing of second primary molar extraction has
become a new concern. Ostler and Kokich34 investi-
gated the alveolar ridge changes following mandibular
second primary molar extraction with no successor and
found the alveolar ridge width decreased approxi-
mately 25% over a three year period (from 11.5mm to
8.5mm) and slowed over the next 4 years for an addi-
tional 4% loss of ridge width. The results suggest that
the ridge resorbs to the dimension of the first premolar
and maintains that dimension. The authors concluded
that findings permit the extraction of the primary
molar with little concern for the age of the patient.
Because implants are usually postponed until the
patient completes facial growth, delaying implant
placement should not be detrimental, as ridge width
stabilizes after initial narrowing.

Unfortunately, dental and skeletal growth is the
major confounding variable when implants are used in
children.35 The major complication is failure of the den-
tal implants to respond to vertical growth of adjacent
teeth and alveolus due to ankylosis.35-37 Therefore, it is
still recommended to wait for the completion of dental
and skeletal growth, except possibly in cases of severe
ectodermal dysplasia.37-39

A final option available to the clinician for main-
taining the space previously occupied by a non-restor-
able primary molar is autotransplantation, the surgical
movement of a tooth from one location in the mouth to
another in the same individual. Although not a com-
mon practice in North America, select cases could ben-
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efit from this procedure. For younger patients, the
transplant can replace the missing tooth, to ensure
preservation of bone until growth has ceased and then,
if needed, the patient can become a candidate for
implants.40 Recent studies demonstrate that autotrans-
plantation of teeth can be as successful as dental
implant placement when the appropriate protocol is
followed.41-43 Success is dependent on a number of fac-
tors.44,45 The recipient site should have adequate bone
support, keratinized gingiva and be free from infection
and inflammation. Extraction of the donor tooth (often
another premolar or third molar) must be as atrau-
matic as possible, so as to preserve the periodontal lig-
ament. For the most predictable results, donor teeth
should have approximately three-quarters of com-
pleted root development.42,43,46,47 Several reports in the
literature review the appropriate surgical protocol.43-45,47

Although practitioners are reluctant to perform a tech-
nique with no distinct “standard of care”, with appro-
priate case selection, autotransplantation should be
considered a viable option for the treatment of an
edentulous space in the growing patient.

SUMMARY
A review of the literature leads to the following
conclusions:

1. Addressing this clinical condition during the early
mixed dentition stage allows the clinician and parent
to consider all available treatment options.

2. There are essentially two treatment options when
faced with a congenitally absent mandibular second
premolar: closing or maintaining the space. The for-
mer is accomplished by spontaneous or orthodontic
space closure. The latter is accomplished by main-
taining the primary molar, space maintenance and
eventual conventional prosthodontics, implant
placement, or autotransplantation.

3. Appropriate treatment is dependent upon a number
of factors including the condition of the deciduous
molar, dental and skeletal relationships, dental age of
the patient, willingness to undergo potentially exten-
sive dental treatment and financial considerations.
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