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ABSTRACT
Hypodontia defined as the congenital absence of one or more permanent teeth and the delay in tooth formation is 
considered a milder presentation of tooth agenesis. In this case report, a case of 12.5 years old girl with delayed formation 
of a mandibular left second premolar for which she was followed up for 7 years. The mandibular left second premolar was 
congenitally missing at the initial radiographic examination when the patient was 5.5 years. At the age of 7.5 years, in the 
recall visit, an unexpected ontogenesis of the mandibular left second premolar took place. The initial treatment plan with 
the orthodontist was modified and new treatment options were discussed. It was concluded that pediatric dentist and 
orthodontist should follow up their growing patients with congenitally missing second premolars until the age of 7 years or 
even later and schedule them for a regular recall radiographic examination to confirm the diagnosis before finalizing the 
treatment plan.
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INTRODUCTION

Directing the eruption and development of the primary, 
mixed, and permanent dentitions is an important part of 
oral and dental care for all pediatric dental patients. This 
will aid in the development of an acceptable occlusion of 
permanent dentition which is stable functionally and 
esthetically. Achieving occlusal harmony and function and 
dentofacial esthetics is usually based on early diagnosis 
and successful early intervention of developing 
malocclusions [1-4]. Dentists specially orthodontists and 
pediatric dentists are responsible for the diagnosis, 
prevention, interception, treatment and referrals (if 
needed) of malocclusions of the teeth and abnormalities of 
the surrounding structures [5].

Hypodontia is an inherited condition diagnosed when 1 or 
more permanent teeth are developmentally missing. Its 
prevalence is 3.5% to 6.5% [6,7]. The frequently 
congenitally missing teeth are third molars (wisdom 
teeth), secondly, mandibular second premolars followed 
by the maxillary lateral incisors [6,8].

Furthermore, the prevalence of second premolars to be 
congenitally missing is 3% [9-13]. Shafi et al. examined 
1100 OPG’s for children 6-14 years who attended the 
College of Dentistry, King Khalid University in Saudi Arabia 
to determine the prevalence of congenitally missing 
premolars. They found that the prevalence for congenitally 
missing premolar was seen more in females (59.4%) than 
males (40.6%).

and that the frequently congenitally missing premolar 
was the lower 2nd premolar followed by the upper 2nd 
premolar in both female and male participants [14].

Tooth agenesis may be represented as late tooth formation 
[15-17]. Mineralization of the premolars starts in the 
majority of the cases at the age of 1.5-2 years for first 
premolars and 2-2.5 years for second premolars [18,19]. 
Ravn et al. radiographically examined 104 children who 
were 3-7 years of age. The participants appeared to have 
no visible one or more tooth germs mesial to the first 
permanent molar. The areas with apparent tooth agenesis 
were radiographically re-examined. After 16-24 months 
re-examination of the same areas was done, and the two 
examinations were compared to each other. Their study 
confirmed that the 2nd premolar can show delayed 
development with greater chance to occur in the maxilla 
than in the mandible [20]. Memmott et al. reported a case 
of a late agenesis of a maxillary second premolar.

The patient was examined radiographically when she was 
11 years old and the premolar was diagnosed to be 
congenitally missing. 

The maxillary second premolar developed when the 
patient was between the ages 12-16 years. Moreover, the 
premolar was discovered when the patient was 17 
years of age and came for a recall visit complaining of 
intermittent discomfort in the upper left area. The 
panoramic radiograph showed the upper left second 
premolar was developing [21]. As well, Becakci et al. 
presented a case of a female with a lower second 
premolar late formation and she was followed up for eight 
and a half years. At 8 years of age, her initial radiographic
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examination revealed congenitally absent second 
premolars. Unexpectedly, after a year and during the 
orthodontic intervention, formation of a right second 
premolar was interpreted during the recall radiographic 
examination.

The treatment plan was modified and implanted 
successfully [22]. 

Moreover, Ying at al. (2020) treated a case of a 16 
years old Asian adolescent whose bilateral upper 
second premolar germs were at Nolla's 6 stage as it 
appears on the panoramic radiograph. 

They reported that it is unusual that tooth germs of 
the maxillary second premolar to be developed after 11 
years of age. 

In addition, they concluded that to limit the chance 
of misdiagnosis, clinicians should consider the possibility 
of the delayed tooth development if a tooth germ 
doesn’t appear in the initial radiographs of a child [23].

Based on the reported cases in the literature on the 
delayed development of maxillary and mandibular 
second premolars, the clinician who finds no evidence of 
developing second premolars in pediatric patient older 
than age 6 may formulate a treatment plan that would 
consider the tooth congenitally missing [24].

Additionally, there are several reports in the literature of 
an apparent initial lack of radiographic evidence of 
developing second premolars; clinicians should follow up 
the pediatric patient at age 8, 10, or even 13 and 
radiographically examine the patient for any developing 
second premolars [24-26].

This clinical article will report the late development of 
mandibular left second premolar in a 12 years old female 
patient.

Patient presentation

Medical and dental history

A twelve-year-old healthy female reported to the 
pediatric dental clinic with the chief complaint of pain 
and discomfort in the lower left back teeth region. The 
patient is a regular patient at the pediatric dentistry 
clinic since she was 5 years of age and she regularly 
attends her follow up sessions. 

In 2013 at the age of 5.5 the patient came to the 
pediatric dental clinic complaining of eruption of 
lower frontal adult teeth. Intraoral examination 
showed that the permanent mandibular central 
incisors were erupting lingual to the primary 
mandibular central incisors. 

In addition, panoramic radiograph was requested, and 
radiographic interpretation showed that #35 is 
congenitally missing (Figure 1).
The family and medical history of the child patient 
regarding missing teeth was significant since the father 
has bilateral congenitally missing mandibular second 
premolars.

Figure 1: Panoramic radiograph of the patient at the 
age of 5.5 years old in 2013.

The other teeth were of normal color, size and shape. In 
2015 the patient came for a follow up visit and she was 7 
years old. The panoramic radiograph showed stage 3 
left mandibular second premolar development based 
on Nolla’s development stages [27]. 

In addition, since the parent of the child refused to 
take panoramic radiograph without the thyroid collar 
covering her child neck, the quality of the radiograph was 
reduced, however it was still considered as diagnostic 
(Figure 2).

Figure 2: Panoramic radiograph of the patient at the
age of 7.5 years old in 2015.

Follow up panoramic radiographic examination of the
patient have been done on the years 2016 (Figure 3),
2017 (Figure 4), 2018 (Figure 5).

Figure 3: Panoramic radiograph of the patient at the
age of 8.5 years old in 2016.
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Figure 4: Panoramic radiograph of the patient at the
age of 9.5 years old in 2017.

Figure 5: Panoramic radiograph of the patient at the
age of 10.5 years old in 2018.

In 2020, the patient attended her recall visit complaining
of pain triggered with pressure on the left lower back
tooth. Intraoral examination showed #75 pinkish in color
and mobile (Figure 6). When the crown of #75 was
remove it came out in two pieces (Figure 7). After 2
months a panoramic radiograph was requested and
showed that the left mandibular second premolar has
erupted but in a rotated position (Figure 8).

Figure 6: Clinical picture of #75 showing pinkish
discoloration.

Figure 7: Clinical picture of #75 after being removed.

Figure 8: Panoramic radiograph of the patient at the
age of 12.5 years old in 2018.

Additionally, the patient was referred to the orthodontic
clinics and was examined by an orthodontist. Two
options were discussed by the orthodontist: (1) either
leaving the tooth as it is in its rotated position since it
doesn’t interfere with the function, esthetic and oral
health of the adolescent, (2) or if the patient planned to
correct the position of the left mandibular second
premolar when its root is fully formed and closed,
orthodontic treatment will be done to correct its rotated
position. Moreover, in a routine radiographic examination
for the patient’s younger male sibling who’s aged 7 years,
it was discovered that the sibling has left mandibular
second premolar that seems to be congenitally missing.
However, based on his older sister’s case the patient will
be regularly followed up to confirm this diagnosis.

DISCUSSION

Several studies have reported that lower second
premolars have the most variations in differentiation and
calcification stages after third molars in permanent
dentition [28,29]. Usually, second premolars calcify when
the child is 2-2.5 years old, and the crown is completely
formed when the child is 6-8 years old. It’s not
uncommon for the mandibular second premolars to
show delayed calcification starting at the age of 5-6 years
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old [20,30]. Moreover, the agenesis of second premolar is
commonly confirmed when the child is at the age of 8-9
years [22]. In the present case, initial panoramic
radiograph examination showed that the left mandibular
second premolar was assumed congenitally missing
when the female pediatric patient was 5.5 years old who
has a family history in which her father has bilateral
congenitally missing mandibular second premolars.
However, during the follow up visits of the patient when
she was 7.5 years old, it was observed on the panoramic
radiograph that she has delayed development of left
mandibular second premolar.

Based on the initial assessment in the first visit including
significant family history of congenitally missing
mandibular second premolars, development of the
contralateral right mandibular second premolar and
knowing that the mandibular second premolar is the
most frequently congenitally missing tooth following
third molars, it was not expected that the late formation
of the mandibular second premolar would occur in an
almost 6-yearold pediatric patient.

Moreover, when the patient was 6 years old, the
orthodontist formulated an initial treatment plan: (1)
either keep the primary left mandibular second molar
until all permanent teeth are fully erupted, then
extraction of #75 and space closure using conventional
orthodontic treatment, (2) or when the patient is 18
years old, #75 will be extracted and implant will be
placed in the mandibulae second premolar place.
Whereas, this initial orthodontic treatment plan was
changed as the late formation of the left mandibular
second premolar took place in the follow up visit when
the patient was 7.5 years old.

Different treatment choices would be considered for
patients with congenitally missing second premolars.
Treatment considerations are based on: (a) the age of the
patient, (b) the developmental stage for the adjacent
teeth, (c) and the status of the primary tooth including
the tooth’s condition regarding root resorption and
infraocclusion. As the patient becomes 9 years old,
treatment options become less. Spontaneous closure of
the space might not be a valid choic [31]. Svedmyr (1983)
advised the removal of the retained primary second
molar before the first permanent molar erupts allowing a
spontaneous closure of the space [32]. However,
Berstrom (1977) and Rolling (1980) reported that it is
not possible to confirm the absence of the second
premolars before the age of 9 [28,33]. In addition,
spontaneous space closure takes place, if the second
premolar removal was done before the completion of the
mandibular first permanent molar root development and
before the emergence of the second permanent molar
[34]. However, in a few cases, such as the one reported
here, the treatment options were modified as the second
premolar started its delayed formation and was left
under observation to assure it erupts in its normal space.
Delayed tooth development is a mild representation of
tooth agenesis [15-17].

Although congenitally missing teeth is occasionally
caused by environmental factors, like an infection (e.g.
rubella), various dental traumatic injuries, chemotherapy
or radiotherapy, or disturbed innervations of the jaw,
most of the cases of hypodontia have genetic reasons
[35,36]. Furthermore, by the end of the primary dentition
phase which is estimated to be 5-6 years of age, 28
permanent tooth buds with various stages of calcification
are usually present within the alveolar bones, except for
the third molars that start to calcify by the age of 9 years.
During this age (5-6 years old), panoramic radiographs
often show 48 teeth, which are the 20 erupted primary
teeth and the 28 permanent successors buds in various
stages of odontogenesis. In the literature, it has been
reported that second premolars start calcifying between
2 and 3 years of age [18]. However, in most cases it has
been reported that the odontogenesis of second
premolars starts at 3 or 3.5 years of age, with more
variability than the rest of the permanent teeth [20].
Based on that, diagnosing the agenesis of lower second
premolars should not be done before the child is 6-7
years old as was found in this case where the mandibular
left second premolar started to calcify after the age of 7
years. This results from the “apparent tooth agenesis” in
which the premolar is found developing, often in a later
stage [21,26,37].

In addition, the transcription factor genes MSX1 and
PAX9 were the genes that firstly recognized for tooth
agenesis that is not related to syndromes [38,39]. It is
reported that these genes have an effect on third molars,
however, it was found that the higher frequency of
agenesis was highly associated with mutations in MSX1
than in PAX9 that has been reported to be associated
with second premolars and maxillary first premolars
[15]. In the current case, all third molars were detected
except for the mandibular left third molar, which may
suggest an association between the agenesis of the third
molar and the delayed development of the second
premolar. This finding contradicts to the results
presented by past case reports [22,26,37]. Therefore,
these findings show that the predicted cause of the
unilateral delayed development of the mandibular left
second premolar might be attributed to the MSX1 gene
mutation.

Finally, to minimize the risk of misdiagnosis, radiographic
evaluation (panoramic radiograph) and periodic
periapical x-rays every 6 months for the area with tooth
agenesis should be interpreted carefully in growing
patients in which unusual circumstances may take place.

CONCLUSION

Pediatric dentists and orthodontists should consider the
late tooth odontogenesis in growing patients. To provide
the proper case management a final treatment plan
should not be formulated before a careful radiographic
evaluation including series of radiographs to confirm the
agenesis of the mandibular second premolar in a growing
patient.
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