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Dental transposition is a severe disturbance of tooth position and its eruptive sequence. It may affect any tooth, and it may occur at
any location within the dental arch, although some teeth may be more frequently affected than others. There are several types of
dental transposition, and their classification depends on the type of teeth involved. The aetiology of transposition is not very
clear and has always been the subject of controversies, and it is still not completely understood. The prevalence of dental
transposition and the factors related to this dental anomaly have been well documented in the literature. When treating dental
transposition, many factors which may affect the treatment results must be considered, such as aesthetics, occlusion, treatment
duration, patient comfort, patient cooperation, and periodontal support. Various treatment options are currently available for
the treatment of dental transposition. Successful treatment outcomes depend on the patient’s age, concern about facial and
dental aesthetics, motivation of the patient, functional requirements, type of malocclusion, and the position of the root apices.
The present case report is aimed at outlining the orthodontic treatment of a young adult patient diagnosed with bilateral
maxillary canine-lateral incisor transposition.

1. Introduction

Dental transposition was first described by Harris [1] as the
positional interchange of two adjacent teeth within the same
quadrant. Dental transposition may be considered to be
complete when both the crowns and the roots of the
involved teeth are completely interchanged and as incom-
plete when only the crowns of the involved teeth are inter-
changed, while their roots remain in their normal positions
[2]. Dental transposition can adversely affect both the
aesthetic and functional aspects of the dentition [3], and
thus, it is important to understand the occurrence of this
dental anomaly in order to manage it timeously and effi-
ciently [4]. A multidisciplinary approach may be needed
for the successful treatment of this dental anomaly in order
to achieve long-term aesthetic and functional outcomes [3,
5–7]. The prevalence of dental transposition has been shown
to vary in different populations. The highest prevalence of
dental transposition has been reported in the Chinese popu-
lation at 0.81% [8], followed by Africa estimated at 0.51% [9,
10], the United Kingdom estimated at 0.38% [11], and the

European population with the least prevalence estimated at
0.26% [12]. Numerous studies have shown that dental trans-
position occurs more frequently in females than in males [3,
13–18] although other authors have reported a higher fre-
quency in males [19–22]. The maxillary arch has been
shown to be affected more frequently by dental transposition
than the mandibular arch [22–24]. The toothmost frequently
affected by dental transposition is the maxillary canine [14]
with a prevalence of 0.14-0.51% [25, 26], and unilateral canine
transpositions are more prevalent on the left than the right
side [27]. Maxillary canine-first premolar transposition has
been reported to be the most frequent, with a prevalence rate
of approximately 0.13% [14, 28] in the general population
[29]. Peck and Peck [16] classified dental transposition into
five categories according to the type of teeth involved and also
in the order of decreasing frequency as follows:

(1) Class I. Canine-first premolar transposition

(2) Class II. Canine-lateral incisor transposition

(3) Class III. Canine-first molar transposition
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(4) Class IV. Lateral incisor-central incisor transposition

(5) Class V. Canine-central incisor transposition

Several factors have been implicated in the aetiology of
dental transposition, and these include genetic factors [2,
30], interchange in the position of the developing dental
lamina during odontogenesis [14], trauma [13], mechanical
interferences [16], and early loss of primary teeth [3, 15,
17, 18, 20, 21, 31]. Dental transposition may also occur with
other dental anomalies such as tooth agenesis [15, 32], peg
shaped lateral incisors [3], and retained primary teeth [33].

Diagnosis is usually made clinically; however, radiographs
may be needed to confirm the severity of this dental anom-
aly. Early treatment is suggested for this condition [34];
however, this may require complex and lengthy treatment
methods [35].

Presence of dental transposition can also be a very useful
tool in the field of forensic odontology [36]. Over the years,
dental transposition has been used successfully to identify
unknown individuals, deceased victims, suspects of a crime,
and also the victims of a mass disaster. Due to its extremely
rare occurrence, dental transposition can be a very useful

Figure 1: Pretreatment photograph.
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marker on the dental records which can be used to identify
individuals, particularly when other comparative methods
of identification are neither available nor adequate to estab-
lish the identity of the individual in question [36].

The objectives of treatment are to establish good static
and functional occlusion and also to provide pleasing facial
aesthetics while maintaining temporomandibular joint and
periodontal health [37]. The treatment of dental transposi-
tion frequently requires a multidisciplinary approach in
order to achieve long-term aesthetic and functional results
[3, 4, 6, 7, 38]. When treating dental transposition, many
factors that may affect the treatment results must be consid-
ered, such as the patient’s age, dentofacial aesthetics, func-
tional occlusal requirements, treatment duration, patient
motivation and cooperation, periodontal support and type,
and severity of malocclusion. Age is the single most impor-
tant factor beyond all the other factors, which is directly
correlated with the tissue regeneration. Available treatment
options include alignment of the transposed teeth in their
transposed positions [19, 39], extraction of one of the trans-
posed teeth, or complete correction of the transposed teeth
to their normal positions [40]. Many authors believe that
the ideal treatment approach is to completely correct the
transposed teeth to their normal positions; however, this
may not be possible in many clinical situations. Risk to the
teeth and adjacent tissues and treatment duration must be
assessed and discussed with the patient prior to orthodontic
treatment. The following case report is aimed at presenting
the orthodontic treatment of a patient diagnosed with bilat-
eral maxillary canine-lateral incisor transposition.

2. Case Presentation

An 18-year old male patient was referred to the orthodontic
clinic at Pelonomi Tertiary hospital in Bloemfontein (Free
State Province, South Africa) with the chief complaint of
crowded anterior teeth and poor aesthetics. Ethical approval
to publish this case report was obtained from the Health

Sciences Research Ethics Committee of the University of
the Free State (Ethics Reference number: UFS-HSD2019/
0697/0110, Appendix A). The patient was in good general
health, and the medical and dental history indicated no con-
traindications to orthodontic treatment. The patient had no
history of trauma to the head and neck area. Extraoral exam-
ination revealed a normal face type, a convex facial profile
with a symmetrical face. Intraoral examination showed the
permanent dentition stage, good oral hygiene with no delete-
rious oral habits. The teeth were generally healthy with no
carious lesions. The periodontal and gingival tissues were
generally healthy with no evidence of bleeding or deep prob-
ing depths. Analysis of the occlusion revealed angle class I
malocclusion with significant crowding of the maxillary
and mandibular anterior teeth which were also protrusive.
Bilateral transposition of maxillary canines and lateral inci-
sors were also observed (Figure 1). Panoramic radiographic
examination showed the teeth in a permanent dentition
stage with bilateral complete transposition of maxillary
canines and lateral incisors. The third molars were present
in both jaws, and the mandibular third molars were develop-
ing in the ramus (Figure 2). No other pathologies were
detected on the radiographs. Tracing and analysis of the
lateral cephalogram showed a mild class III skeletal pattern
with a horizontal growth pattern (Table 1).

3. Treatment Objectives

There were several potential treatment options available,
ranging from extraction treatment, surgical repositioning
of the transposed teeth, and alignment of the transposed
teeth in their transposed positions. When planning to align
the transposed maxillary canines and lateral incisors in their
transposed positions, there are generally two problems to
consider. The first problem is whether the lateral incisor will
be able to function as a canine [7] and, the second is,
whether we would be able to disguise the canine as a lateral
incisor [41, 42]. This treatment option was not a preferred

Figure 2: Pretreatment radiographs.
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choice as our patient had significant crowding of the anterior
teeth which required extraction of the first premolars to
create space. The maxillary lateral incisors are also less

favourable for canine guidance during functional occlusion
because of their thin and short roots. Hence, conversion into
group function may be beneficial for nonextraction cases

Table 1: Lateral cephalometric readings.

Measurement Norm Before treatment After treatment 14-month follow-up

Age 18 years 02 months 20 years 10 months 22 years 01 month

Skeletal pattern

SNA (°) 87° 88° 87° 88°

SNB (°) 82° 85° 84° 84°

ANB (°) 5° 3° 3° 4°

Face plane angle 87° 89° 88° 90°

Convexity (NA-Apo) (mm) 4mm 4mm 3mm 4mm

Wits (mm) -1-2mm -4mm -3mm -3mm

Occipital plane to SN (°) 7° 7° 7° 7°

S.n. GoGn (°) 32-34° 27° 29° 28°

y-Axis (SGn.SN) (°) 66-68° 63° 65° 64°

Incisor relations

U1-NA (°) 22° 22° 21° 23°

U1-NA (mm) 7mm 7mm 5mm 6mm

U1-NB (°) 38° 31° 29° 32°

L1-NB (mm) 10mm 7mm 6mm 8mm

APo (mm) 8mm 7mm 6mm 8mm

Soft tissues

Holdaway angle (°) 20° 21° 20° 20°

Figure 3: Intermediate intraoral photographs.
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[41, 42]. Similarly, camouflage of the maxillary canines will
often require grinding of the tips, together with the addition
of composite resin or porcelain veneers to improve the
aesthetic appearance [41, 42]. The maxillary canine also
has a broader and higher gingival contour when compared
with the lateral incisor [7], and this option would have com-
promised the aesthetic appearance. It was mainly for these
reasons that it was decided to correct the transposed teeth
to their normal positions in the present case. The treatment
objectives were to correct the transposed teeth to their
normal positions, level and align the dental arches, and
establish pleasing dentofacial aesthetics and good functional

occlusion. The treatment plan included extraction of maxil-
lary and mandibular first premolars in order to gain the
space required to align and upright the crowded and protru-
sive anterior teeth.

4. Treatment Progress

Banding and bonding of the teeth were done with the stan-
dard preadjusted 0:018 × 0:025-inch slot Roth prescription
edgewise appliances. Teeth were levelled and aligned with
0.012-inch, 0.014-inch, and 0.016-inch superelastic nickel
titanium archwires, respectively. This was followed with

Figure 4: Posttreatment photographs.
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the retraction of maxillary and mandibular canines using
elastic chains on 0.016-inch stainless steel archwires. Retrac-
tion of the canines was done simultaneously while maxillary
lateral incisors were reciprocally displaced towards the
palate using elastic chains (Figure 3). The lateral incisors
were moved palatally in order to clear the way for the distal
movement of the transposed canines. This was also done to
prevent bony loss at the cortical plate of the canines and to
avoid root proximity between the canine and the lateral inci-
sor thus avoiding root resorption and periodontal break-
down. Levelling and aligning archwires were placed again
to finalize alignment of all the teeth including the maxillary
lateral incisors. Torque control was initiated with 0:016 ×
0:022-inch superelastic nickel titanium, followed by 0:017
× 0:025-inch beta titanium archwires, respectively. Final
detailing of the occlusion was done on 0:018 × 0:025-inch
stainless steel archwires using finishing elastics. Final rectan-
gular stainless steel wires were left in place for an additional
8 weeks to establish proper root torque. At the end of treat-
ment, the orthodontic appliances were removed, and maxil-
lary Hawley and mandibular fixed 3-3 retainers were placed.

5. Treatment Results

Treatment lasted for 24 months and at the end of orthodon-
tic treatment, the teeth were well aligned, and canines and
molars were in a class I relationship, with normal overjet
and overbite. The maxillary and mandibular midlines were
corresponding, and this improved the smile appearance.
The gingival contour on the palatal aspect of the maxillary
right lateral incisor was very high after orthodontic treat-
ment (Figure 4). The patient was referred to the periodontist
for the placement of a connective tissue graft to the affected
area, but later he declined to have this treatment done. A
posttreatment panoramic radiograph showed the optimal
positioning of the maxillary and mandibular teeth with
proper root parallelism with no signs of alveolar bone or
root resorption (Figure 5). Periapical radiographs are more

preferred to evaluate the presence of external apical root
resorption [43], but unfortunately, these radiographs were
not available in the hospital. A posttreatment lateral cepha-
lometric radiograph showed a balanced facial profile with
ideal incisor inclinations and no significant changes in the
skeletal measurements (Figure 5/Table 1). No evidence of
relapse or significant changes was observed 14 months after
the retention period (Figure 6/Table 1), and the patient was
happy with the treatment results.

6. Discussion

This is a case report of an 18-year old male patient who
presented to the orthodontic clinic at Pelonomi Tertiary
Hospital in Bloemfontein, South Africa. Our patient’s age
falls within the age range of the majority of patients who
seek orthodontic treatment at Pelonomi Tertiary Hospital.
Treatment results of this case will assist with treatment plan-
ning of future cases with a similar diagnosis. Although it has
been reported in the literature that preventive and intercep-
tive treatment of transposed teeth is best instituted early in
the mixed dentition stage during the development of the
roots of the teeth [3], the results of this case report will give
us some insight into the management of transposition which
may be diagnosed later in life. Dental transposition has also
been reported to occur more frequently in female subjects
than male subjects [3, 13–18]. Our patient was male, and this
was in keeping with findings by other authors [19–22]. Our
case was bilateral transposition of the maxillary canines and
lateral incisors, and this has been reported as the second
most frequent dental transposition to occur in the human
dentition [16], with both dental and aesthetic complications
[22]. As discussed earlier, dental transposition may be classi-
fied as complete or incomplete depending on the involve-
ment of the crowns and roots [17]. Our case was a
complete bilateral transposition of maxillary lateral incisors
and canines. Since the maxillary canines are keystones in
the dental arch, both for aesthetics and normal occlusal

Figure 5: Posttreatment radiographs.
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function [41, 42], it was decided to correct the transposed
teeth to their normal positions in the present case. This case
presented with interesting treatment options, and a simple
approach would have been to align the teeth in their trans-
posed positions. Unfortunately, the ideal aesthetic and
occlusal considerations suggested that the teeth should be
placed in their natural positions. Therefore, alignment of
the transposed teeth to their natural positions in the dental
arch was a preferred treatment option. It was then decided
to extract the four first premolars to create the space needed
to align the teeth and also to gain room to correct the trans-
posed teeth. The treatment approach was planned in line
with the patient’s age, concern about dentofacial aesthetics,
and also functional occlusal requirements. Preventive as well

as early interceptive treatment in the mixed dentition would
have made it easier to correct this anomaly [40], because the
bone is usually less dense, and the roots may still be in their
developing stages. Dental transposition is one of the rare
developmental anomalies that can affect dentofacial
aesthetics and occlusal function [2, 11, 37]. To the best of
our knowledge, such a rare case of bilateral transposition
of maxillary canines and lateral incisors has never been
reported in the literature. The outcome of treatment of this
case report will give us some insight with regards to the
treatment options available to us regarding this dental
anomaly. Complete dental transposition, although compli-
cated, can be treated successfully by applying appropriate
orthodontic mechanics [40]. The patient’s needs should be

Figure 6: Postretention photographs 14-month postretention.
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assessed carefully as the anterior teeth relate directly to the
psychological wellbeing of the patient [44]. Treatment of this
case also presented with a few challenges, and the biggest
challenge was poor buccal root torque control on the maxil-
lary lateral incisors and also the recession on the palatal gin-
giva on the maxillary right lateral incisor. Proper torque
control on the teeth requires a large moment to force ratio
of at least 12 : 1 [45], and this can be achieved by placing a
full thickness wire for a longer period of time, but unfortu-
nately, the patient wanted to end the treatment as he was
happy with the achieved results despite having been advised
otherwise. The patient was also referred to the periodontist
for the placement of a connective tissue graft, but he later
declined to undertake this treatment.

7. Conclusion

Although many authors would suggest that repositioning the
completely transposed teeth to their normal positions may
be a complex and time-consuming process, it was decided
in this case report to attempt to reposition the completely
transposed maxillary canines and lateral incisors to their
normal positions. In the present case, good functional occlu-
sion and pleasing dentofacial aesthetics were achieved. This
case report suggests that ideal treatment results can be
obtained in difficult cases by meticulous treatment planning
and proper mechanics in the shortest time and with the min-
imum tissue damage possible.

Consent

The patient has given consent for his images and other rele-
vant clinical information to be published in this article solely
for research and publication purposes (Appendix B). The
patient understands that his name will not be revealed, and
due efforts will be made to conceal his identity and ensure
anonymity. A copy of the written informed consent is avail-
able for review by the Editor-in-Chief of this journal.
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