
568Angle Orthodontist, Vol 74, No 4, 2004

Case Report

Maxillary Impacted Canine with Congenitally
Absent Premolars

Maryam Saiar, DDSa; Joe Rebellato, DDSb

Abstract: Multiple treatment options are available to patients who have impacted canines in addition
to congenitally absent premolars. Management options for impacted maxillary canines can include (1)
continued observation, (2) extraction of the primary canine to aid spontaneous eruption, (3) uncovering
and bonding of the impacted tooth and its eruption using orthodontic traction, (4) autotransplantation, and
(5) extraction followed by prosthetic replacement. The options for the treatment of missing premolars can
include the following: (1) maintaining the primary molars, (2) spontaneous space closure after early ex-
traction of the primary molar, (3) autotransplantation, (4) prosthetic replacement, and (5) orthodontic space
closure. In this case report, treatment of a patient with an impacted maxillary canine and agenesis of three
second premolars will be presented. (Angle Orthod 2004;74:568–575.)
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INTRODUCTION

The most frequently absent teeth are third molars fol-
lowed by mandibular second premolars. It has been re-
ported that congenitally missing second premolars comprise
between 60% and 72% of the total number of missing teeth
excluding the third molars.1 The incidence of lower second
premolar agenesis is 2.5–4% depending on the population
investigated.2,3 According to Bergström,4 mandibular pre-
molar agenesis occurs bilaterally in 60% of the cases.
Roelling reported the incidence of maxillary second pre-
molar agenesis as 2.2%.

The etiology of tooth agenesis is largely unknown. Vas-
tardis5 presents supporting evidence of a genetic etiology
for tooth agenesis. There are reports of associations of tooth
agenesis and other congenital tooth anomalies to certain
malocclusions.6 Kjaer et al7 suggested the division of tooth
agenesis into nerve tissue–, oral mucosa–, and supporting
tissue–related agenesis. They reported a concomitant oc-
currence of tooth agenesis and either deviant nerve canal
courses or pathological conditions of supporting tissues.

Lindqvist8 lists solutions to the problem of missing sec-
ond premolar. One option is to maintain the deciduous teeth
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until they are lost by exfoliation, extraction due to caries,
root resorption, ankylosis, or infraocclusion. After growth
ceases, prosthetic replacement can follow. Autotransplan-
tation and orthodontic space closure are also alternatives.
Another option is planned extraction of the deciduous sec-
ond molars to allow for spontaneous space closure. It may
be necessary to use orthodontic appliances to complete the
space closure.

The prevalence of impacted maxillary canines is 1–2%
in the general population.9,10 The etiology of impaction is
multifactorial. Some of the common causes are genetic pre-
disposition, anomalies in maxillary lateral incisors, and in-
adequate arch space.5,11–13 Regardless of the cause of the
impaction, early treatment to prevent damage to the max-
illary lateral incisor is recommended. Ericson and Kurol14

showed that the amount of resorption noted using computed
tomography scans is greater than that observed with routine
radiographic imaging.

Ericson and Kurol15 recommended early extraction of the
primary canine to aid spontaneous eruption of the impacted
permanent canine. Many authors have discussed surgical
exposure and orthodontic movement at length. Pulpal and
periodontal consequences are minimal.16 In some instances,
extraction of the impacted tooth is necessary. This is usu-
ally followed by prosthetic replacement.

HISTORY

A Caucasian girl of 10 years three months old presented
for an orthodontic consultation. Her family dentist had re-
ferred her for possible early orthodontic intervention. The
patient reported no chief complaint. The patient’s medical
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history was noncontributory. No signs or symptoms of tem-
poromandibular joint dysfunction were noted.

DIAGNOSIS

Initial orthodontic records demonstrated a Class I mixed
dentition malocclusion with moderate maxillary and man-
dibular arch crowding and agenesis of teeth 15, 35, and 45
(Figure 1). Analysis of the study models and intraoral pho-
tographs showed an increased overbite and tight overjet.
Maxillary incisors were slightly retruded. Dental midlines
were coincident. No crossbites were present. No extraoral
or intraoral pathology was present. No gross asymmetries
were noted. Facial photographs revealed a mesocephalic ap-
pearance. The patient had a convex profile. Lip competence
at repose was noted. The patient’s upper lip was short, and
her mentolabial fold was shallow.

After discussing various treatment options with the fam-
ily, a decision was made to extract teeth 75 and 85 to allow
mesial drift of the lower permanent first molars. The ex-
traction of maxillary teeth was postponed so that upper ex-
traction space could be preserved for use at a later date.

An updated panoramic radiograph obtained 26 months
later revealed tooth 23 to be impacted. Updated orthodontic
records were obtained at that time (Figure 2). After dis-
cussing treatment options with the family, the decision was
made to place partial orthodontic appliances and uncover
and bond the palatally impacted tooth 23. Tooth 25 was not
extracted until tooth 23 was erupted with evidence of no
damage to the root of tooth 22. Once tooth 23 was suc-
cessfully erupted into the dental arch (Figure 3), teeth 25,
55, and 65 were extracted, and the patient transitioned to
full-appliance therapy.

ETIOLOGY

The etiology of the second premolar agenesis along with
the impaction of the maxillary canine may be in part due
to genetic predisposition and crowding. There was no his-
tory of trauma or habits. There was no family history of
similar developmental abnormalities.

TREATMENT OBJECTIVES

Extractions of teeth 75 and 85 were done to allow mesial
drift of the mandibular first molars. Maxillary extractions
were postponed to preserve upper extraction space to help
at a later date with the management of interarch relation-
ships during full-appliance therapy.

The goal of the phase-I treatment was to aid the eruption
of tooth 23. Once again, tooth 25 was not extracted until
tooth 23 was erupted into the dental arch, with no adverse
consequences to tooth 22. Should tooth 22 have undergone
severe root resorption during the process of erupting the
impacted canine, the option for substituting tooth 23 for
tooth 22 would still have been available. Only after tooth

23 was successfully erupted were teeth 25, 55, and 65 ex-
tracted.

Phase-II treatment was done to close the remaining spac-
es, finish Class I molars and canines, reduce overbite, and
maintain intercanine widths. It was also anticipated that the
treatment would maintain acceptable facial balance.

TREATMENT ALTERNATIVES

Consultations were held with the family and informed
consent obtained at each of the three major stages in this
patient’s care (after initial diagnosis of premolar agenesis,
after diagnosis of canine impaction, and before phase II).
Options were presented to the family that focused primarily
on how to manage the premolar agenesis and canine im-
paction.

Maintenance of the primary molars was discussed; how-
ever, it was the family’s wish to avoid prosthetic restora-
tions in the future, if possible; thus, the decision to extract
teeth 75 and 85 was made.

After diagnosis of the impacted canine, options were
again presented to the family, which included extraction
of the primary canine followed by monitoring. However,
it was mutually agreed to proceed with phase I of treat-
ment to surgically uncover and erupt tooth 23 into arch
position.

At the end of phase I and before phase II, progress re-
cords were obtained, and options were again discussed with
the family. The option of extracting teeth 55 and 65 but
keeping tooth 25 and finishing with a Class III molar re-
lationship on the left side and Class I on the right side was
presented. However, tooth 25 appeared to be significantly
delayed in its development (no root formation was yet pre-
sent) and possibly malpositioned. In addition, the absence
of development of lower third molars might leave tooth 27
unopposed and at risk for supraeruption in the future with
a Class III molar finish on the left side. The decision to
extract teeth 55, 65, and 25 was mutually agreed upon, and
the patient transitioned to full orthodontic appliances.

TREATMENT PROGRESS

One year after teeth 75 and 85 were extracted, mesial
drift of the mandibular first molars and partial spontaneous
space closure were noted. However, a panoramic radiograph
obtained two years after the initial extractions showed tooth
23 to be impacted. Records were updated at the age of 12
years four months (Figure 2). Treatment objectives and al-
ternatives were presented, and informed consent was ob-
tained.

Maxillary 2 3 4 preadjusted appliances along with a
transpalatal arch were placed. Tooth 23 underwent a sur-
gical uncovering procedure followed by bonding of an at-
tachment. A 0.016 inch NiTi archwire was placed. The ar-
chwire was then changed to a 0.016 3 0.022 inch stainless
steel. A 0.017 3 0.025 inch TMA wire segment was fab-
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FIGURE 1. Pretreatment panoramic radiograph, lateral cephalometric radiograph, posterior-anterior cephalometric radiograph, full mouth series,
pretreatment facial photographs, and intraoral photographs.
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FIGURE 2. Initial progress panoramic radiograph, lateral cephalometric radiograph, facial photographs, and intraoral photographs.

ricated into a cantilever spring to erupt tooth 23 occlusally
and buccally. Once tooth 23 had erupted sufficiently, the
patient was referred to have teeth 55, 65, and 25 extracted.
Updated orthodontic records were obtained (Figure 3), and
the rest of the dentition was bonded with appliances to pro-
ceed with space closure.

After final detailing, the appliances were removed fol-
lowed by insertion of an upper Hawley retainer and bond-

ing of a 0.030-inch Blue Elgiloy wire retainer from man-
dibular canine to canine. Posttreatment records were ob-
tained (Figure 4). Figure 5 shows superimposition of initial,
initial progress, progress, and final cephalometric tracings.

TREATMENT RESULTS

Cephalometric superimposition revealed a downward and
forward growth pattern. The maxillary and mandibular in-
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FIGURE 3. Progress panoramic radiograph, lateral cephalometric radiograph, facial photographs, and intraoral photographs.

cisors were torqued, resulting in a decreased interincisal
angle. The maxillary and mandibular molars underwent sig-
nificant mesial drift, with minimal incisor retraction. Facial
balance was maintained despite extractions, nasal growth,
and increased pogonion projection due to the forward ro-
tating growth pattern.17

Examination of the patient’s final study models shows

bilateral Class I molar relationship. Ideal overbite and over-
jet were achieved. Slight space distal to the left mandibular
first premolar opened one month after appliance removal.
In retrospect, a different retainer design may have prevent-
ed the space from reopening. At a recent follow-up visit, it
was noted that the space distal to the left mandibular pre-
molar has decreased. We anticipate that the space will even-
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FIGURE 4. Posttreatment facial photographs, intraoral photographs, panoramic radiograph, and lateral cephalometric radiograph.
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FIGURE 5. Superimposed cephalometric tracings—initial: 10 years three months; initial progress: 12 years four months; progress: 13 years
seven months; and final: 15 years four months.

tually close. The mandibular midline was deviated to the
left of the maxillary midline by less than 1 mm. Intercanine
and intermolar widths were maintained.

Review of the panoramic radiograph revealed that teeth
34 and 44 could have benefited from additional distal root
tipping. The patient will be monitored for the eruption and
possible future extraction of tooth 28.

DISCUSSION

The problem of congenitally missing teeth is addressed
differently depending on the patient’s age, condition of the
primary molars, and position of the teeth adjacent to the
absent permanent tooth. Extraction of primary second mo-
lars in children aged 5–12 years with congenitally missing
second premolars was investigated by Lindqvist.8 He noted
that spontaneous space closure occurred if extraction took
place before completion of the mandibular first premolar
root development and eruption of the second permanent
molar. The diagnosis of second premolar agenesis cannot
be made reliably before the patient is nine years old.2 In
this case report, the extraction of the mandibular primary
second molars took place when the patient was 10 years
old. There was partial spontaneous space closure by ex-
tractions performed at this age.

The option of maintaining primary second molars is a
viable one. The patient needs to be informed that because
of the shape and size of the retained primary molars, in-
terdigitation will not be ideal. A study of long-term survival
of primary second molars revealed that root resorption re-

duced with age.18 This study also showed an association
between infraocclusion of primary molars and tipping of
the adjacent teeth. Infraocclusion, tipping of the adjacent
teeth, or root resorption did not increase after the age of 20
years.

Surgical autotransplantation of third molars in the absent
premolar sites has been described in the literature. Andreas-
en et al,19 in their study of tooth survival subsequent to
autotransplantation, showed a survival rate of 95–98%. The
survival rate of autotransplanted teeth related closely to the
stage of root development at the time of surgery. Teeth with
incomplete root formation showed 96% pulp healing,
whereas teeth with complete root formation only had 15%
pulp healing. This patient’s third molar agenesis precluded
this option.

Replacing the congenitally absent premolars with im-
plants or fixed partial dentures is another option. This may
be a good option for patients with a low mandibular plane
angle and no crowding or even spacing. In these cases,
space closure is often contraindicated. The spaces need to
be maintained, and implant placement needs to be per-
formed after skeletal growth is complete. Once again, treat-
ment direction was influenced by the family’s desire to
avoid prosthetic restorations.

Upon diagnosing the patient with an impacted maxillary
canine, a decision was made to intervene with surgical un-
covering and forced eruption rather than extracting the pri-
mary canine and monitoring for spontaneous eruption of
the permanent canine. Ericson and Kurol15 reported that the
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degree of the medial position of the maxillary canine rel-
ative to the adjacent lateral incisor plays a role in the se-
verity of the impaction. The medial crown positions were
divided into five sectors (1 5 least amount of overlapping,
and 5 5 most amount of overlapping). Ten of the 46 ca-
nines in sectors 2, 3, 4, and 5 did not improve their position
after extraction of primary canines. Examination of the Jan-
uary 2000 panoramic radiograph reveals tooth 23 to be in
sector 4. Position of tooth 23 may have been corrected if
we had extracted tooth 63. However, it was decided to pro-
ceed with treatment because the decision to extract tooth
25 depended on the successful eruption of tooth 23.

CONCLUSIONS

Early diagnosis of tooth agenesis and canine impaction
allows the orthodontist to present multiple treatment op-
tions to the patient and family. As observed in this case,
space closure in select patients with congenitally absent
teeth, with good patient cooperation, can lead to a good
orthodontic result.
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