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An impacted tooth is one that is embedded
in the alveolus so that its eruption is
prevented or the tooth is locked in position

by bone or the adjacent teeth.1 Mandibular
second premolars rank third — after third
permanent molars and maxillary permanent
canines — in frequency of impaction.2 The
prevalence of impacted premolars has been
found to vary according to age.3 The overall
prevalence in adults has been reported to be 
0.5% (the range is 0.1% to 0.3% for maxillary
premolars and 0.2% to 0.3% for mandibular
premolars).3,4 Premolar impactions may be due
to local factors such as mesial drift of teeth
arising from premature loss of primary molars;
ectopic positioning of the developing premolar
tooth buds; or pathology such as inflammatory
or dentigerous cysts. They may also be associated
with over-retained or infraocclusal ankylosed
primary molars or with syndromes such as
cleidocranial dysostosis.5–10

The cases described below illustrate the
inherent potential for even the most
unfavourably impacted mandibular premolars to
respond well to treatment. Both patients

presented with impactions of mandibular
premolars that were technically demanding to
manage, required considerable root torque
control and were uncertain in their treatment
outcome. The option of simply extracting the
impacted premolars was not available, given the
presenting malocclusion in case 1 and the multi-
ple extractions already experienced in case 2.
Both patients were treated with a combination of
orthodontic relocation following conservative
surgical exposure of the impacted premolars.

Case 1
A young girl, aged 11 years, presented with a

Class II division I malocclusion. Her medical and
dental history were not significant. She had been
referred for orthodontic treatment following a
routine examination by her general dental practi-
tioner. She had no history of dental extractions or
orthodontic treatment. Clinical examination
revealed that all primary teeth, excluding the
mandibular second primary molar, had exfoli-
ated. Radiographs confirmed the presence of all
permanent teeth, excluding the maxillary left
third molar. The mandibular left second premo-
lar was transversely impacted (Figs. 1a and 1b).
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cally assisted eruption of this tooth. A surgical closed-flap
eruption procedure was carried out under local anesthesia.
An orthodontic eyelet, with gold chain, was bonded to the
premolar at the time of surgery. A simple removable appli-
ance was then used to commence traction of the impacted
premolar using elastomeric chain attached to the gold chain
(Fig. 1c). After 3 months, the removable appliance was
replaced by a conventional fixed orthodontic appliance.
Alignment of the impacted premolar was completed without
complication (Figs. 1d to 1g). Total orthodontic treatment
time was 19 months. Normal premolar root development is
continuing (Fig. 1e) and progress is reviewed annually.

Case 2
A woman aged 33 years, presented for orthodontic treat-

ment of a Class II division I malocclusion complicated by the
presence of 3 impacted mandibular premolars. She had no
significant medical history. Her dental history was significant
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The first step in the management of the impacted premo-
lar involved extraction of the retained deciduous molar. The
patient was then followed over 12 months. No improvement
in the position of the impacted premolar occurred during
this time, thus warranting surgical exposure and orthodonti-

Figure 1a: Orthopantomograph of 11-year-
old patient at initial presentation.

Figure 1c: Occlusal view of patient at
12 years of age, at initial orthodontic
relocation of the impacted mandibular
left second premolar using a removable
appliance with elastomeric traction 
and a bonded eyelet on the unerupted
premolar.

Figure 1e: Occlusal view of patient at age 
13 years 3 months. The orthodontic relocation
and alignment of the transversely impacted
mandibular left second premolar is near 
completion.

Figure 1f: Radiographic view of
patient at age 13 years 3 months,
showing continued normal root 
development of the formerly 
transversely impacted mandibular left
second premolar.

Figure 1b: Periapical radiograph of the trans-
versely impacted mandibular left second 
premolar at initial presentation.

Figure 1g: Occlusal view of patient, age 13
years and 7 months, at debonding.

Figure 1d: Radiographic view of patient at 
age 12 years 4 months. A fixed orthodontic
appliance is now in situ and root development
of the impacted premolar is progressing 
normally.
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as it included several extractions in childhood. She had no
history of orthodontic treatment. Radiographs confirmed the
presence of all permanent teeth excluding the 4 first perma-
nent molars and the mandibular left second permanent
molar. They also revealed the presence of 3 severely impacted
mandibular premolars. Alveolar bone development was
diminished in both mandibular premolar areas with tilting of
adjacent teeth into these sites. In all 3 impacted premolars,
root formation was complete. Adding to the complexity of the
situation, the mandibular right second premolar was trans-
versely impacted (Figs. 2a to 2c).

Treatment outcome was uncertain due to the degree of
impaction, the completed root formation and the reduced
level of available dentoalveolar bone. The patient’s age and
lack of growth potential were further complicating factors.
Orthodontic eruption of the 2 mandibular first premolars
was considered to be the most realistic objective. The position
of the transversely impacted second premolar was so
unfavourable that no orthodontic treatment of this tooth was
envisaged and extraction was planned.

The same conservative surgical and orthodontic

techniques used in case 1 were followed to align both

impacted mandibular first premolars. Progress was slow but

the patient’s compliance and motivation were excellent. She

insisted on continuing with orthodontic appliance therapy

for 3 years. The prolonged duration of orthodontic treatment

was the main operative complication in the management of

this patient. Surgery was successful and no complications

arose during or after the procedure.

After disimpaction and orthodontic eruption of the

mandibular first premolars, no further orthodontic or 

surgical treatment was carried out. The patient was reviewed

annually. The decision to extract the transversely impacted

second premolar was abandoned. At the fourth yearly review

appointment, with the patient 40 years of age and 7 years

since her initial presentation, the impacted mandibular

second premolar was found to have begun to erupt 

spontaneously in a lingual direction. In view of the patient’s

continued interest and motivation, further orthodontic 
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Figure 2a: Occlusal mandibular view
of 33-year-old patient at initial presen-
tation. Note the lack of dentoalveolar
development in both mandibular
buccal quandrants associated with
early loss of permanent molars and the
impaction of 3 premolars.

Figure 2b: Radiographic view of both right
mandibular premolar impactions at initial 
presentation.

Figure 2c: Radiographic view of the left
mandibular first premolar impaction at initial
presentation.

Figure 2e: Radiographic view of patient, age
40 years, 4 years after the mandibular left first
premolar was orthodontically relocated.

Figure 2d: Radiographic view of patient, age
40 years, 4 years after orthodontic relocation
of the mandibular right first premolar and 7
years after initial presentation. Note no ortho-
dontic force has yet been applied to the
formerly transversely impacted second premo-
lar, which erupted spontaneously.



862 JADC • www.cda-adc.ca/jadc • Décembre 2005/Janvier 2006, Vol. 71, No 11 •

treatment has been resumed with a view to aligning this tooth
(Fig. 2d).

Discussion
Treatment options for impacted teeth include observation,

intervention, relocation and extraction. On occasion, there may
be some interaction between these treatment options.11

Observation involves no treatment other than monitoring the
patient clinically and radiologically. Generally it involves follow-
ing a child or adolescent for a specific time, which can be divided
into preimpaction and postimpaction periods. Intervention may
involve simple extraction of a tooth or teeth, usually primary.
Occasionally a permanent tooth extraction may be warranted
depending on the etiology of the impaction and the specific
tooth impacted. Intervention may include a brief period of
orthodontic treatment to eliminate the impaction. Relocation
refers to either surgical repositioning of the impacted tooth or,
more commonly, orthodontic eruption of the impacted tooth.
Orthodontic relocation, illustrated in both patients described
above, may be more demanding in terms of time but results in
fewer long-term complications.11,12

Kokich12 describes the surgical and orthodontic manage-
ment of impacted teeth and identifies the position and
angulation of the impacted tooth, length of treatment time,
available space and the presence of keratinized gingiva as
critical factors that will affect prognosis and treatment
outcome. Operational complications, none of which occurred
in these 2 cases, include injury to adjacent periodontium,
injury to adjacent teeth, nerve damage, multiple exposures of
the impacted teeth and failure of the orthodontic bond when
performing a closed-flap eruption procedure.2,11–13

Literature specific to impacted premolars is not extensive
despite the fact that mandibular second premolars alone
account for approximately 24% of all dental impactions.2,14 In
selecting an appropriate treatment option, the underlying
etiological factors, space requirements, need for extraction of
primary molars, degree of impaction and root formation of
the impacted premolar should be considered. The option of
simply monitoring14,15 the impacted premolar proved unsuc-
cessful in case 1 and was not feasible in case 2. Conservative
surgical exposure of the impacted premolars with orthodon-
tic traction and eruption16 proved to be the most appropriate
treatment option for these patients. Factors such as the
patient’s medical history, dental status, oral hygiene,
functional and occlusal relationships and attitude toward and
compliance with treatment will influence choice of treatment
options.12,13 Both patients were very compliant. Despite the
poor childhood dental history of the patient in case 2, her
attitude toward treatment and her motivation were excellent
and proved central to the successful management of her diffi-
cult impactions.

In our literature review, we could not identify a report of
an older patient. Successfully managed impacted premolar
cases were most frequently reported in adolescents; the oldest
patients were in their late twenties.5–7,14–19 The patient in case 1,

who was 2 decades younger than the patient in case 2, fell
within the age range most commonly reported. She presented
with 2 additional features that may have contributed to her
efficient management. Although the degree of transverse
impaction in this patient was as marked as in case 2, delayed
development, manifested by the immature premolar root
form, may have been a contributory factor in the efficient
alignment of her impacted premolar. Kokich12 reported a
similar severely impacted mandibular premolar with delayed
root development, although his case was distally rather than
transversely impacted. A second factor common to success-
fully managed cases is the presence of primary molars.
Our 12-year-old patient had a primary molar in situ at
presentation.

Operative orthodontic complications did not arise in
either patient. The eyelets bonded at surgery functioned
successfully and were later replaced without complication
with conventional orthodontic brackets. The premolar roots,
even in case 1 where the root form was immature, reacted
favourably to orthodontic forces. In both patients, the
impacted premolars retained their vitality and no external
root resorption occurred despite the distances through which
they were moved. The prolonged duration of treatment in
case 2 did not adversely affect outcome. The signficant 
difference between the patients related to dentoalveolar
development and growth potential. The patient in case 1 had
all the inherent growth potential comensurate with her age,
enabling normal dentoalveolar development. Thus complete
alignment of the transversely impacted mandibular premolar
was possible. The absence of growth potential, together with
the disruption of the dentoalveolar bone formation by 
multiple childhood extractions in the older patient could not
be surmounted. Complete orthodontic alignment of the first
premolars was not possible although their relocation
improved dentoalveolar bone height and the recent sponta-
neous eruption of the mandibular second premolar has
further improved dentoalveolar bone development in the
right quadrant (Figs. 2d and 2e).

Common to both patients, the severity of the impactions
contributed to the uncertainty of treatment outcome.
Andreasen3 suggests that surgical exposure should be
confined to cases, both maxillary and mandibular, with no
more than 45° of tilting and limited deviation from the
normal position. Both patients’ impactions fell well outside
these guidelines. These case reports suggest that the degree of
premolar impaction, the long-term loss of primary teeth, the
lack of dentoalveolar bone and root form are not definitive
obstacles to the disimpaction and relocation of impacted
mandibular premolars.

Conclusions
These 2 case reports illustrate the tremendous potential

for treating impacted mandibular premolars, even under the
most unfavourable circumstances. Patient age, early loss of
primary and permanent molars, disruption to dentoalveolar
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bone development, severity of impaction, premolar root form
at presentation: none of these factors proved an obstacle to
successful treatment. Critical to both patients’ management
was good compliance and motivation. C
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