
Delayed eruption of perma-
nent teeth has been attrib-

uted to local, systemic, and ge-
netic factors,1-7 but only a few
cases of delayed eruption due to
late bud development have been
reported. Silva Filho and col-
leagues described delayed devel-
opment of a maxillary left sec-
ond premolar that finally erupted
when the patient was 14 years
old.8 Taguchi and colleagues
reported five cases of delayed
eruption of maxillary second
premolars associated with late
bud development; the premolar
eruption occurred between ages
13 years, 3 months, and 14 years,
6 months, in four of these cases,
but not until age 17 years, 8
months, in the other.9

This article describes ex-
tremely delayed development and
eruption of a maxillary right sec-
ond premolar due to a late bud.

Diagnosis and
Treatment Plan

A 121⁄2-year-old male in the
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Fig. 1 Initial panoramic radiograph of 121⁄2-year-old male patient, show-
ing maxillary second premolars in different stages of development and
agenesis of mandibular second premolars.
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mixed dentition presented with a
Class I skeletal pattern and a mild
mandibular asymmetry. He had a
Class I molar relationship on the
right side and a Class II maloc-
clusion on the left, with a severe
maxillary dental midline devia-
tion due to rotation of the lower
right central incisor. All four
deciduous second premolars were
still present.

The initial panoramic radio-
graph revealed delayed develop-
ment of the maxillary right second

premolar compared with the con-
tralateral tooth, as well as congen-
ital agenesis of both mandibular
second premolars and the mandi-
bular left third molar bud (Fig. 1).

Because the maxillary right
second premolar bud was well
positioned in the alveolar bone, it
was decided to wait for its devel-
opment. Serial panoramic radio-

Fig. 2 Computed tomographic
scans showing underdevelop-
ment of maxillary right second
premolar compared with con-
tralateral tooth.

Fig. 3 Panoramic radiograph taken 18 months after initial records,
showing slow development of right premolar root.

Fig. 4 Panoramic radiograph taken 30 months after initial records,
showing continued premolar root formation.

Fig. 5 Final panoramic radiograph, taken 44 months after initial
records, showing premolar eruption before completion of apicogenesis.
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graphs showed slow but complete
development of the maxillary right
second premolar.

Radiographic Progress

The initial panoramic radio-
graph taken at age 121⁄2 showed
complete formation of the max-
illary right second premolar
crown at the occlusal surface in
the cervical direction (Fig. 1).
This corresponds to stage C in the
developmental classification of
Demirjian and colleagues.10 On
the left side, premolar develop-
ment was more advanced, with
the pulp chamber walls in the
form of an isosceles triangle and
the root length greater than the
crown height (stage F). Com-
puted tomography confirmed the
underdevelopment of the maxil-
lary right second premolar com-
pared with the left second pre-
molar (Fig. 2).

At age 14 years, 3 months
(18 months later, Fig. 3), devel-
opment of the maxillary right sec-
ond premolar crown was com-
plete, and root formation had
begun (stage D); the contralater-
al tooth had a partially open root
at the apical end (stage G). The
maxillary right deciduous second
molar was extracted to enable
eruption of the premolar, and a
space maintainer was placed.

At age 15 years, 3 months
(30 months after initial records,
Fig. 4), radiography showed slow
development of the maxillary right
second premolar, with the pulp
chamber walls forming straight
lines, although the root length was
less than the crown height (stage
E). The premolar crown was vis-
ible on clinical examination.

At age 16 years, 2 months
(44 months after initial records,
Fig. 5), root development appear-
ed complete (stage F). The second

premolar had erupted normally,
but had not yet reached the
occlusal plane. Orthodontic treat-
ment consisted solely of the space
maintainer, along with continual
clinical monitoring (Fig. 6).

Discussion

Hotz and Kimmel defined a
“late bud” as a permanent tooth
that does not follow a biological-
ly established sequence and whose
development is delayed by at least
two or three years.11 The premo-
lars exhibit greater age variabili-
ty in calcification than any other
permanent teeth.12 Calcification
of the second premolar usually
begins at 2 to 21⁄2 years of age,
and crown formation is generally
complete by age 6 or 7.13 In many
cases, however, the mandibular
second premolars do not even
begin to calcify until age 5.9,14

Therefore, maxillary second pre-

Fig. 6 Eruption of second premolar through space maintainer.
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molar aplasia should never be
diagnosed before that age.

The degree of tooth forma-
tion on the opposite side of the
arch may help predict the approx-
imate age at which the “late” pre-
molar will erupt. A slow, asym-
metrical development of the
contralateral second premolar
should alert the clinician to the
possible presence of an unmin-
eralized tooth bud.13 Alexander-
Abt reported that when a third
molar or second premolar is
absent, agenesis or delayed min-
eralization of the remaining teeth
is more likely.15 The present case
confirms that delayed tooth for-
mation may be a mild expres-
sion of developmental hypodon-
tia and is usually associated with
other dental anomalies.16

Although several treatment
options are available in cases of
delayed tooth development and
eruption, both the orthodontist
and the patient often prefer to
avoid extractions. In our patient,
because the underdeveloped pre-
molar was well positioned in the
alveolar bone, it was decided to
maintain space for the tooth with
an orthodontic appliance and
await its eruption while monitor-
ing root growth. Such an approach

has been recommended until at
least age 16 or 17.4,8,17

In the present case, follow-
up began when premolar crown
formation was noted and ended
when the tooth erupted into the
orthodontically maintained space.
This article demonstrates the value
of a flexible and cautious ap-
proach to tooth underdevelop-
ment, especially in the presence of
other dental anomalies.
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