J Korean Acad Pediatr Dent 44(1) 2017
ISSN (print) 1226-8496 ISSN (online) 2288-3819

http://dx.doi.org/10.5933/JKAPD.2017.44.1.116

Additional Root of the Primary Maxillary Second Molar Possibly Associated with
Displacement and Rotation of the Permanent Successor : Two Case Reports
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Department of Pediatric Dentistry, College of Dentistry, Wonkwang University

——Abstract

An additional root of the primary maxillary second molar is rarely observed. Two cases are presented herein,
and we discuss a possible association between additional root of the primary maxillary second molar and dis-
placement and rotation of the permanent successor. Investigation of crown morphology enables the detection of a
potential additional root of the primary maxillary second molar, and eruption of the permanent successor needs
to be examined carefully if an additional root is present. Early extraction of primary molar and space mainte—
nance can be used as a conservative treatment if the premolar germ shows an abnormal eruption pattern.
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[ . Introduction

Previous studies of additional roots have been per-
formed mainly in permanent dentition, especially in

9 In the mandibular first mo-

mandibular first molars
lar, an additional root appears mostly in the form of a
distolingual root'®. The incidence varies according to
race, with a relatively higher incidence in people of
Mongoloid origin than in Caucasians. The incidence of
distolingual root is reportedly 11.4 - 33.1% in those of
Mongoloid origin®®, and 2.2 - 4.2% in Caucasians®.
There is a limited timeframe for the detection of addi-
tional roots in the primary dentition, as the roots of pri-
mary teeth are resorbed by the permanent tooth germ.
Previous studies investigating additional roots in the pri-
mary dentition have mainly taken the form of case re-
ports, and recently the research focus has been on the
incidence of additional roots in primary mandibular mo-

lars. With regard to primary mandibular second molars,
studies involving Korean and Chinese patients reported
additional root incidence rates of 27.8% and 27.5% re-

2.10)

spectively””. In primary mandibular first molars, inci-

dence rates of 9.7% and 5.0% have been reported in
Korean and Taiwanese subjects respectively*'".

With regard to primary maxillary molars, only a few
case studies have been reported™'®. This report de-
scribes two cases of an additional root in the primary
maxillary second molar accompanied by displacement

and rotation of the permanent successor.
I. Case Reports

1. Case 1

A male patient aged 10 years and 9 months was ad-
mitted for oral examination. Displacement of the maxil-
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lary right second premolar was identified via panoramic
radiography (Fig. 1), and further analysis was per-
formed via cone-beam computed tomography (CBCT).
CBCT images revealed that the maxillary right second
premolar was orientated horizontally in a distal direction
on the palatal side of the first premolar (Fig. 2). The
primary maxillary right second molar had 4 roots. The
size difference between the 2 palatal roots was not sig-
nificant and an additional cusp was found on the

mesiopalatal side of the crown (Fig. 3).

Fig. 1. Panoramic radiograph at first visit of case 1.

Fig. 2. CBCT view of case 1. The primary maxillary right second molar had two distinct
palatal roots and the second premolar was displaced. (A) Axial view (MP: mesiopalatal

root, DP: distopalatal root). (B) 3-dimensional view.
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The primary maxillary first and second molars were
extracted to accelerate the eruption of the first premolar
and improve the eruption path of the second premolar. A
Nance holding arch was used for space maintenance.
Seventeen months after extraction, the buccal cusp tip of
the second premolar emerged into the oral cavity and a
fixed orthodontic appliance was placed on the upper
arch. Twenty—nine months after extraction, the second
premolar was aligned in the arch (Fig. 4).

2. Case 2

A male patient aged 9 years and 11 months was ad-
mitted due to swelling of the left mandibular body re-
gion. Panoramic radiography revealed that the mandibu-
lar left first premolar was horizontally impacted in the
buccolingual direction below the primary first molar
(Fig. 5). Radiolucency around the crown of the maxillary

Fig. 3. Crown morphology of the primary maxillary
right second molar of case 1 (*: additional cusp).
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Fig. 4. Panoramic radiographs after extraction of the primary maxillary right second molar of case 1. (A) 14 months after extraction. Position of the

maxillary right second premolar was improved. (B) 29 months after extraction.
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right canine was suspected to be a cystic lesion. CBCT
was performed, and a cystic lesion around the maxillary
right canine was confirmed. The primary maxillary right
second molar had 4 roots, and second premolar was
mesially angulated and rotated by more than 90 degrees
(Fig. 6). The distopalatal root was more robust than the
mesiopalatal root in the primary maxillary right second
molar. With regard to crown morphology, a well-devel-

oped additional cusp was identified on the mesiopalatal
side (Fig. 7).

Fig. 5. Panoramic radiograph at first visit of case 2.

Fig. 6. CBCT view of case 2. Primary maxillary right second molar had two distinct
palatal roots and second premolar was mesially angulated and rotated. (A) Axial view

(MP: mesiopalatal root, DP: distopalatal root). (B) 3-dimensional view.

The cyst around the maxillary right canine was enu-
cleated and orthodontic traction was initiated. The pri-
mary maxillary right second molar was extracted to im-
prove angulation of the second premolar. A transpalatal
arch was used for space maintenance. Thirteen months
after extraction, the second premolar emerged into the
oral cavity (Fig. 8).

. Discussion

In a previous report of a primary maxillary second mo-
lar with 4 roots, the distopalatal root was the more ro-
bust of the two palatal roots, and the mesiopalatal root
was suspected to be the additional root'”. In case 1 of
the current report there was no significant size difference
between the 2 palatal roots, but in case 2 the distopalatal
root was more robust, which was similar to the findings
in the previous report'?.

Taylor' reported that an additional root may be pre-
sent if an additional cusp is present in the crown of the
primary maxillary second molar, and that the size of the

Fig. 7. Crown morphology of the primary maxillary
right second molar of case 2 (*: additional cusp).

Fig. 8. Panoramic radiographs after extraction of the primary maxillary right second molar of case 2. (A) 8 months after extraction. Mesial angulation of the

maxillary right second premolar was improved. (B) 14 months after extraction.



additional cusp is not associated with the likelihood of
additional roots. Carlsen and Alexandersen reported
that maxillary molars with 2 palatal roots had a promi-
nent structure on the palatal side of the crown and that
the palatal root existed on the same side of the promi-
nence was identified as the additional root. Additional
cusps were observed in both cases in the current report,
although it was observed more clearly in case 2.

The association between an additional root of the pri-
mary molar and displacement and rotation of the perma-
nent successor has rarely been studied. An additional
root in a primary tooth may disturb the eruption of the
successor and normal exfoliation of the primary tooth,
due to uneven root resorption by the permanent succes-
sor””. Asymmetric resorption of roots in primary molars
can result in the rotation of premolars'®.

In the current report, the primary molar could not ac-
commodate the permanent successor in case 1. Usually,
the premolar germ moves towards the apical side of the
primary molar after primary molar root formation'. The
degree of primary molar root separation is not deter-
mined by the premolar germ, but depends on the
amount of alveolar bone and the shape and proximity of
the maxillary sinus'®. Based on these findings, alter-
ations in the interradicular space due to an additional
root in the primary molar may have been responsible for
the failed accommodation of the permanent successor ob-
served in case 1. The rotation of the premolar observed
in case 2 may also have been due to alterations in the
interradicular space, causing improper positioning of the
premolar germ or asymmetric resorption of the root, re-
sulting in rotation.

If the premolar germ is displaced or shows an abnor-
mal eruption pattern compared to the corresponding
tooth in the opposite side of the arch, early extraction of
the primary molar and maintaining space can be used as
a conservative treatment®™. In case 1 of the current re-
port, spontaneous improvement of eruption path of the
maxillary second premolar was observed after the ex-
traction of the primary second molar and space mainte—
nance treatment. In case 2, improvement of mesial an-
gulation of the maxillary second premolar was observed.

V. Summary
Clinicians should suspect the presence of an additional

root if an additional cusp is observed on the crown of the
primary maxillary second molar and its presence can be
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confirmed via routine dental radiographs. If an addition-
al root is present, eruption of the permanent successor
should be observed carefully. Early extraction of the pri-
mary molar and space maintenance may be required if
the premolar germ shows an abnormal eruption pattern.
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