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ABSTRACT

Congenital missing or absence of 6 or less teeth is known as
Hypodontia which is a usual part of more complex set of
developmental problems. Most cases of tooth agenesis involve
hypodontia. In reference to second premolar, agenesis of a single
second premolar is the most common form and occurrence of
agenesis of four second premolars in both maxilla and mandible
is not a very common condition.The purpose of this report is to
describe a case of agenesis of a four second premolars in all the
four quadrants in a 17 year old boy.Patient referred to the
pediatric dentistry department as achief complaint of pain in the
left lower back tooth region since one week. Clinical examination
revealed the retained four primary second molars in both the
arches of right and left sides and orthopantamograph confirmed
the diagnosis. Pulpectomy was performed in maxillary left as well
as mandibular left and right pimary molars and makxillary right
second molar was grossly decayed which was extracted. In
addition to case report, this article discusses possible etiological
factors along with various treatment modalities.
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Introduction:

Tooth agenesis is the most common developmental disorder of
human dentition, affecting 25% of the population. Orders of
Agenesis include third molars, followed by Mandibular second
premolars that accounts for 2.5% to 5% among USA and
European population [1]. Such absences ensue bilaterally in 60%
of instances. The development of second premolars presents
remarkable instability like delayed development. For instance,
initial mineralization of the mandibular second premolars on an
average takes place at t3 years of age and that may range from 2
years and 3 months to 3 years and 7 months); however, this
tooth may appear up to 6 years, after 9 years or even at 13 years
of age [2].

Only one epidemiological study has specifically addressed the
agenesis of second premolars. Stritzel, Simons, gage evaluated
176 white European patients with agenesis of second premolars
and observed that the mandible was more affected than maxilla
and observed the absence of one or two second premolars in
75% of the cases [3].

Albashaireh in Jordan [4], Goren in Palestine [5], Maatoukin
Japan [6] and Cholitgul in New Zealand reported the second
mandibular premolars and then the maxillary lateral incisors as
the most common absent teeth. However, the absence of the
third molars and next the maxillary lateral incisors and the
second mandibular premolars to be the most frequent ones [7].
According to the widely accepted definition as given by Stewart
[8] oligodontia means agenesis of numerous teeth (more than
6)which is considered as a normal variant and commonly seen in
permanent dentition whereas hypodontia defined as, absence
of one or few teeth and anodontia complete absence of teeth.
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A recent meta-analysis reported prevalence of hypodontia in
various populations with highest being the Australian Caucasians
followed by have the highest prevalence (6.3) of hypodontia,
followed by European Caucasians (5.5%) and North American
Caucasians (3.9%) [9]Agenesis of teeth causes various problems
like difficulty in mastication, verbal dysfunctions, and
disturbances in developing occlusion and also affects aesthetics.
Hence, one time diagnosis could assist in making an effective
treatment and preventing the complicated problems.

Case Report:

A healthy 17 year old male patient referred to the department
of paedodontics, with complaint of pain in left lower posterior
teeth since 3 days. First visit to the dentist, past medical and
family history was not relevant. Upon intraoral examination
teeth present are

17,16,55,14,13,12,11,21,22,23,24,65,26,27
47.46,85,44,43,42,41,31,32,33,34,75,36,37

Oral hygiene was good, with Angles class | molar relationship
and with normal overjet and overbite. Left lower second primary
molar had deep dental caries and was tender on percussion. All
the four primary second molars were retained. Intraoral
periapical radiographs revealed congenitally missing all the four
second premolars. Pulpectomy was performed in relation to 65,
75 & 85 (Figure 2 & 3 ) and maxillary right primary second molar
was extracted due gross decay.

Figure 1 - Intraoral picture showing retained primary second
molars in the maxilla and mandible.

Page | 13



Journal of Biomedical Sciences

Figure 2 & 3 - Orthopantamograph showing ageness of four
second premolars in all the four quadrants with pulctomised
three primary second molars.
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Discussion

Etiology

Hypodontia is a complex phenotype with difference in
expressivity that affects various number of teeth in different
regions [10]. The most common mode of inheritance is
Autosomal Dominant, but it may also occur as autosomal
recessive, X-linked and polygenic or multifactorial models of
inheritance. The exact molecular basis of agenesis is unknown,
but mutations in MSX1 and PAX9 genes are considered [11].
MSX1 and PAX9 are transcription factors necessary for normal
development. MSX1 is a member of the muscle segment
homeobox family, members of which act repetitively during
organogenesis. PAX9 belongs to the paired box domain gene
family that is named according to the presence of a DNA-
binding “paired” domain. During embryonic patterning,
organogenesis and post natal life Pax9 has a regulator role in
cellular pluripotency and differentiating. During development of
tooth, both MSX1 and PAX9 interact especially in the tooth-bud-
to-cap transition phase. They have an overlapping action as pax9
activates transcription of msx1, during bud stage. Recently, it
has been shown that both molecules may dimerism and
synergistically activate Bmp4 transcription [12]. In the mouse, in
the absence of either MSX1 or PAX9, tooth development is
arrested at the bud stage.

Higher prevalence rates for hypodontia in females with a ratio of
3:2reported in the literature [2]. This finding is inconsistent with
our case. As already stated, single second premolar agenesis is
common where as the absence of four premolars is a rare entity.
Nirmala et al. reported a case of agenesis of single premolar
associated with supernumerary tooth [13]. In the present case
there is no supernumerary tooth.

The mechanism for the occurrence of congenitally missing teeth
may be due to the expression or misexpression of certain genes
at certain times in the development of a tooth germ. In some
cases the developing tooth germ may be initiated normally,
however, abnormal apoptosis leads to involution of the
developing tooth. Certain genes promoting the progression of
tooth morphogenesis are not expressed for the process to
proceed. Alternatively, the genes that cause programmed cell
death are inadvertently expressed causing the body to start
resorbing the developing tooth germ [3].

Treatment Considerations

Congenial absence of mandibular second premolars leads to
many problems. Proper planning should be made at appropriate
time to manage the edentulous space [14]. In the past either
conventional bridges or resin bonded bridges were used to fill
edentulous space. However full coverage conventional bridges
in young patients can result in devitalisation of the pulp and
require root canal therapy where survival rate is questionable
[15].In the present generation, the ideal approach for
restoration of the space is the placement of implant [16].
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In case if primary teeth are present, the better option is to
maintain them until the placement of implant. The appropriate
age for the implant placement is determined by the cessation of
vertical growth. When we compare serial cephalometric
radiographs to assess the growth of ramus which in turn
determines the vertical growth of the face [14]. Fudalej et al.
showed that on average girls facial growth continues until about
17 years of ages whereas the average boy’s facial vertical
growth is complete at about 21 years of age [17].

An additional alternative for treating the patient who is
congenitally missing the mandibular second premolars is to
simply close the space [1]. Another method of closing the
edentulous space is to hemisection of the primary second molar
at an early age and allows the permanent molar to erupt in a
mesial direction without affecting the position of the
mandibular incisors. This approach would be appropriate when
the child at an early age consult an orthodontist and to monitor
regularly then after [18]. Another advantageous possibility is
during the orthodontic treatment phase, if the patient is
undergoing orthodontic therapy. The implant can be placed in
the first premolar region by pushing the first premolar into
second primary molar position there by creating space [19].
Most of the clinicians have doubt in indication of space
maintainers to preserve the space and further treatment like
placement of implant. Decision should be taken keeping in mind
the age of the patient. Generally space maintainer can be
placed to prevent mesial migration of first permanent molar and
distal migration of 1st premolar and collapse of the space which
would necessitate further orthodontic treatment for regaining
space. If the space is regained after closure, as the roots of
adjacent teeth move away from one other, they deposit bone
behind that equal the width of the premolar and molar and will
produce an excellent ridge in which to place the implant which is
known as orthodontic implant site development.

In the present case, the above mentioned treatment options
were explained to the parents. The patient was willing only for
the pulpectomy of lower left primary second premolar for time
being. Implants are planned for the future treatment when he
can able to get it done which is in accordance with ADA council
on scientific affairs (2004) [20].

Conclusion
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