Case Report

An Adolescent Patient with Multiple Impacted Teeth
Eiji Tanakaa; Aki Kawazoeb; Saika Nakamurab; Goshi Itob; Naoto Hiroseb; Yuki Tanneb;
Nobuhiko Kawaic; Kotaro Tanimotod; Kazuo Tannee

KEY WORDS: Multiple impacted teeth; Orthodontic traction; Early orthodontic treatment

INTRODUCTION

incidence.2 According to a review by Bishara,3 the
causes of tooth impaction are divided into generalized
and localized factors. The common causes are usually
localized: lack of space for eruption, prolonged retention or early loss of the deciduous tooth, abnormal position of the tooth bud, the presence of alveolar cleft,
ankylosis, cystic or neoplastic formation, alveolar or
dental trauma, and dilaceration of the root.3 As for the
general factors, the most common syndrome for tooth
impaction is cleidocranial dysplasia (CCD).4,5 CCD is
a rare inherited form of skeletal dysplasia, and the
most obvious dental abnormality of CCD is prolonged
retention of deciduous teeth with failure in the eruption
of permanent teeth.4,5
Although impaction of the multiple permanent teeth
occurs less frequently than that of a single tooth, multiple impactions cause serious problems in terms of
treatment time and outcome. Age at the start of treatment, the degree of dilacerations, stage of root formation, position of the tooth, and the distance of the
tooth from the occlusal plane are factors reported to
increase treatment time and complexity.6,7 The success rate of an impacted tooth thus depends on these
factors. In addition, orthodontists often hesitate to align

Tooth impaction occurs in 1% to 2% of orthodontic
patients,1 and the maxillary canine exhibits the highest
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ABSTRACT
Multiple impacted permanent teeth is uncommon and rarely reported in the literature. This article
reports the treatment of an adolescent patient with multiple impacted teeth without systemic disease. A 9-year 2-month-old boy complained of a delay of eruption of the first molars. All first
molars were unerupted, and the left deciduous second molar was a submerged tooth. The panoramic radiograph showed all permanent teeth except the incisors were unerupted and, especially
for the first molars, spontaneous eruption was not expected. His medical history was uneventful.
A lingual arch appliance and a segmental arch were placed on the mandibular and maxillary
dentitions, respectively, to guide eruption of the impacted first molars. After traction of the first
molars, eruption of the impacted lower premolars was induced. Furthermore, at 15 years the
impacted mandibular second molars were also positioned properly by use of the lingual arch with
auxiliary wires. After achieving traction of the impacted teeth, tooth alignment was initiated using
multibracket appliances after the bilateral extraction of the second premolars. After 22 months of
treatment with multibracket appliances, an acceptable occlusion was achieved with a Class I molar
relationship. After 2 years of retention an acceptable occlusion was maintained without any relapse
in the occlusion. Since a delay in the treatment of impacted teeth may induce secondary problems
such as root dilacerations and ankylosis, it is highly recommended to perform early treatment of
multiple impacted teeth during adolescence.
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Figure 1. Facial and intraoral photographs before treatment (age 9 years 2 months).

Figure 2. Lateral cephalometric and panoramic radiographs before treatment (age 9 years 2 months).
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Figure 4. Panoramic radiograph during traction of the lower first molars (age 9 years 3 months).

impacted teeth because of a high possibility of failure
due to ankylosis, external root resorption, and root exposure during or after orthodontic tooth movement.8
Therefore, it is of great importance for an acceptable
treatment outcome to diagnose when and how the impacted tooth is moved to a proper position. To develop
an effective treatment protocol and remedy for multiple
impacted teeth, clinical evidence is necessary, but impaction of multiple permanent teeth is an uncommon
condition and rarely reported in the literature.9
The purpose of this article is to report a treatment
Angle Orthodontist, Vol 78, No 6, 2008

of multiple permanent impacted teeth, and to discuss
the association between the period of tooth traction
and treatment outcome.
CASE REPORT
The patient, a 9-year 2-month-old boy, complained
of a delay in eruption of both the upper and lower first
molars. His facial profile was convex and no facial
asymmetry was observed (Figure 1). He was in good
health and had no history of dental trauma. His medical history was uneventful.
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Figure 3. Cephalometric tracing before treatment (age 9 years 2 months).

1113

A PATIENT WITH MULTIPLE IMPACTED TEETH

Figure 6. Intraoral photographs and panoramic radiograph at the age of 14 years 8 months.
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Figure 5. Intraoral photographs during treatment. All first molars were properly positioned at the age of 12 years 4 months.
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Overjet and overbite were 6.7 mm and 2.8 mm, respectively (Figure 1). The maxillary and mandibular
dental arches were parabolic and symmetrical. All first
molars were unerupted, and the left upper deciduous
second molar was submerged.
From the model analysis, the mandibular midline
was shifted to the right 2.4 mm, whereas the maxillary
midline was almost coincident to the facial one. This

—Surgical exposure and traction of the impacted first
molars.
—After traction of the first molars, eruption of the other
impacted teeth was guided, if available.
—After the completion of permanent dentition, multibracket appliances were placed on both dentitions
for tooth alignment.
In the informed consent, it was well understood that

Figure 8. Superimposition of cephalometric tracings before treatment (solid line, age 9 years 2 months), and before (small dotted line, age 15
years 9 months) and after treatment with multibracket appliances (large dotted line, age 17 years 8 months).
Angle Orthodontist, Vol 78, No 6, 2008
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Figure 7. Intraoral photographs during treatment. (A) During traction
of the lower second molars. (B) Immediately after initiating orthodontic treatment with conventional fixed appliance.

was due to early loss of the right lower deciduous canine. Accordingly, the space for the permanent canine
eruption was deficient. On a panoramic radiograph, all
teeth except for the incisors were impacted and, especially for the first molars, spontaneous eruption was
not expected (Figure 2). The impacted lower first molars appeared mesial to the distal root apex of the deciduous lower second molars. No congenital missing
teeth were found.
Analysis of the lateral cephalometric radiograph revealed a skeletal Class I malocclusion (ANB ⫽ 5.2⬚)
with a reference to Japanese standards10 (Figure 3).
The mandibular plane and gonial angles were slightly
larger compared to the Japanese control. The faciallingual inclinations of the maxillary and mandibular incisors were also within the normal range.
From these findings, this case was diagnosed as a
skeletal Class I malocclusion (a mild high angle case)
with multiple impacted teeth and a tooth-jaw discrepancy. The main treatment objective was to properly
position the impacted teeth as much as possible. The
treatment plan for this case was:
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extraction of some impacted teeth might be necessary
if ankylosis occurred.
Treatment Progress
A lingual arch appliance was placed on the lower
deciduous second molars. Then, both lower first molars were surgically exposed and attachments were
bonded (Figure 4). A lingual arch was used to exert
continuous traction on the first molars for a year. The
right lower first molar was successfully exposed into
the oral cavity, but the left one was still untreated.
At age 10 years 2 months, both upper first molars
were surgically exposed and attachments were bonded. In order to guide eruption of the upper and lower
first molars, elastic chains were utilized between the
attachments. Five months after initiating the traction of
the upper first molars, the left upper and lower first
molars could not be successfully guided to eruption.
Then, the left upper and lower deciduous second molars were extracted and segmental arch wires were
placed on both dentitions. After more than 1 year of

traction, all first molars were properly positioned (Figure 5).
At age 12 years 9 months, a lingual arch appliance
was placed on the lower first molars and orthodontic
traction of the impacted lower premolars was initiated
using an elastic chain. The force to the impacted tooth
was controlled to 60 g or less. The upper canine and
the first premolars erupted naturally. In the meantime,
a segmental arch was placed on the upper dentition.
One year after initiating the traction, the lower premolars were exposed in the oral cavity, although the
lower left second premolar was not erupted completely
because of a lack in eruption space (Figure 6).
At age 14 years and 8 months, a panoramic radiograph (Figure 6) showed no indication of spontaneous
eruption of the lower second molars since no substantial changes in the impacted position were observed
during the preceding 1 year. Then, a lingual arch appliance was again placed on the lower first molars.
Immediately after surgical exposure of the lower second molars, attachments were bonded and orthodontic
Angle Orthodontist, Vol 78, No 6, 2008
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Figure 9. Facial and intraoral photographs after treatment (age 17 years 8 months).
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traction was initiated using an elastic chain from the
auxiliary wire soldered on the base wire of the lingual
arch appliance (Figure 7A). Eight months after initiation of the traction, both second molars were positioned properly.
When the patient was 15 years 9 months old, cephalometric analysis revealed a skeletal Class I (ANB ⫽
3.5⬚), indicating normal maxillary and mandibular
growth (Figure 8). Then, 0.018 ⫻ 0.025 inch edgewise
appliances were placed on both the upper and lower
dentitions except for the lower incisors (Figure 7B).
The initial leveling was performed with a 0.016 inch
Ni-Ti wire. After the leveling, a plain stiff wire with
0.016 ⫻ 0.022 inch size was placed on the upper arch.
Simultaneously, a 0.016 ⫻ 0.022 inch retraction wire
was applied at the lower arch. On the upper arch, a
retraction wire of 0.016 ⫻ 0.022 inch was applied at
age 17 years 1 month. After 22 months of orthodontic
treatment with a multibracket appliance, an acceptable
and stable occlusion was achieved and all appliances
were removed. Immediately after removal, bonded lingual retainers were placed on both dentitions. In addition, a wraparound type retainer was placed on the
upper dentition.
Treatment Results
Facial photographs showed that facial balance overall did not change markedly (Figure 8). Acceptable occlusion was achieved, and the overjet and overbite
were improved to 3.0 mm and 1.5 mm, respectively
(Figure 9). The molar relationships were changed to
Class I on both sides.
Angle Orthodontist, Vol 78, No 6, 2008

Panoramic radiograph showed an apical root resorption in the upper incisors (Figure 10). Cephalometric analysis revealed a skeletal Class I (ANB ⫽
3.4⬚), which indicated normal growth of the maxilla and
mandible during orthodontic treatment (Figure 10).
The labiolingual inclination of the upper and lower central incisors was retained within the normal range.
Three years after retention, an acceptable occlusion
was maintained without any marked relapse in occlusion, indicating long-term stability of the occlusion
(Figures 11 and 12).
DISCUSSION
The primary treatment procedure for an impacted
tooth is orthodontic traction after surgical exposure of
the tooth crown. There are several approaches for the
treatment of impacted molars. Orthodontic appliances
may be available without surgery for partially impacted
teeth.11 A combination of surgical and orthodontic
treatment will be selected for severe impactions. Although surgical transplanting may be another selection,12 surgical transplanting or repositioning of teeth
generally has a high risk of complications, such as
pulp necrosis, ankylosis, and root resorption. If the molars are deeply impacted in the mandible, similar to
this patient, inferior alveolar nerve damage by surgery
is also possible.
Based on these considerations, we selected orthodontic extrusion assisted by surgical access to the impacted teeth using a lingual arch for the lower dentition. The lower primary second molars were used effectively as anchors for extrusion of the impacted first
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Figure 10. Cephalometric and panoramic radiographs after treatment (age 17 years 8 months).
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Figure 11. Facial and intraoral photographs 3 years after retention (age 20 years 8 months).

Figure 12. Cephalometric and panoramic radiographs 3 years after retention (age 20 years 8 months).
Angle Orthodontist, Vol 78, No 6, 2008
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CONCLUSION
• It is highly recommended to perform early treatment
of multiple impacted teeth during adolescence since
a delay in the treatment of impacted teeth may induce the secondary problems such as root dilacerations and ankylosis.
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molars. However, if the lower primary second molars
are not available, implant-anchors are available alternatively as an effective anchorage.5,13
There are actually some failures of traction due to
ankylosis and external root resorption. Furthermore,
even the successful cases probably end with an irregular root formation and/or an unesthetic gingival margin of the tooth after orthodontic treatment.
In daily clinical practice, the following factors are
used to determine whether an impacted tooth can be
successfully aligned in proper position: the position
and direction of the impacted tooth, the amount of root
formation, and the degree of root dilacerations. Furthermore, an impacted tooth is likely to have a dilacerated root, which becomes worse with time.14–16 For
the management of developing dentition, the ability
and trained skill to predict tooth eruption accurately is
of great importance. This ability will make it possible
to answer such questions as to whether a treatment
should be conducted for helping proper eruption of the
teeth and when a particular therapy should be instituted for the best treatment outcomes.
By Nolla’s mean stage of tooth development, the
maxillary and mandibular first molars emerge in the
mouth at 6 or 7 years of age when two-thirds of their
roots are complete; their roots are completed at 12 to
13 years of age.17 Therefore, the tooth, if impacted, is
likely to have a dilacerated root which becomes more
severe with a lapse of time. Thus, earlier treatment of
impacted teeth is recommended.
In the present patient, at 9 to 10 years of age, the
traction of lower and upper first molars was initiated,
and the traction succeeded at age 12 years 9 months,
which just matched the time of the root completion. As
the result, the first molars showed no pathological findings in their root development. If the spontaneous
eruption of the impacted tooth was not expected, the
early treatment including impacted tooth traction was
highly anticipated.

