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ABSTRACT

Tooth transposition is defined as positional interchange of 2 adjacent teeth within the same quadrant. The incidence has 
been reported as about 0.4%, and the maxillary permanent canine has been reported as the tooth most frequently involved. 
Several etiologic factors like genetics, interchange in position of the developing tooth buds, trauma, mechanical interferences, 
and early loss of incisors have been associated with tooth transposition. Articles in the literature report various kinds of 
transpositions, but there are only a few reported cases of transposition of the maxillary canine to central incisor site. This 
kind of transposition has been suggested as resulting primarily by opportunistic canine migration into the space left from an 
early lost central incisor. However, there are only 2 long-term roentgenographic follow-up studies documenting maxillary 
canine migration and substantiating this hypothesis. This report shows 2 cases of this rare condition, with 1 of them 
documented with long-term records. 
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Tooth transposition is defined as the positional interchange of 2 adjacent teeth within the same quadrant.1–5 It is identified as complete 
transposition when the crowns and the roots of the involved teeth exchange places in the dental arch and as incomplete transposition when 
the crowns are transposed but the roots remain in their normal positions.1 The incidence has been reported as about 0.4%.6 Tooth 
transpositions occur more commonly in the maxilla than the mandible,6,7 and the maxillary permanent canine has been reported as the 
tooth most frequently involved in transposition.6,8 

Tooth transpositions are more commonly observed in females2–4,7–9 and may occur unilaterally or bilaterally.10 A greater frequency of 
left-side occurrence in unilateral transposition cases were also reported.2,3,6–8,11 Other dental anomalies like peg-shaped or congenitally 
missing upper lateral incisors, retention of deciduous canines, malpositioned adjacent teeth, and rotations frequently accompany tooth 
transpositions.2,4,6–9 

Several etiologic factors like genetics,2,4,6,12,13 interchange in the position of the developing tooth buds,11,14 trauma,3,10,15,16 
mechanical interferences,2,8,9,11 and early loss of incisors3,16,17 have been associated with tooth transposition. 
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In the literature, 6 types of transpositions were clearly identified.3,4,18 These are: 

1. Maxillary canine-first premolar (Mx.C.P1). 

2. Maxillary canine-lateral incisor (Mx.C.I2). 

3. Maxillary canine to first molar site (Mx.C to M1).

4. Maxillary lateral incisor-central incisor (Mx.I2.I1). 

5. Maxillary canine to central incisor site (Mx.C to I1).

6. Mandibular lateral incisor-canine (Mn.I2.C) transpositions. 

Articles reporting various kinds of transpositions existed in the literature, but there are only a few reported cases of transposition of the 
maxillary canine to the central incisor site.10,16,17,19,20 The Mx.C to I1 transposition has been hypothesized to result primarily from an 
opportunistic canine migration to an early lost central incisor area.3 But there are only 2 long-term roentgenographic follow-up studies10,16 
documenting maxillary canine migration, which substantiate this hypothesis. This report shows 2 cases of this rare condition, 1 of them 
with long-term records. 
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Case 1

The patient HÖ, a 10-year- 6-month-old girl, was referred to the Orthodontic Department for orthodontic evaluation. According to her 
parents, the patient had an alveolar trauma when she was about 1.5 years old. This trauma induced widening of the diastema between the 
maxillary primary central incisors. When she was 7 years 6 months old, the patient and her parents were referred to an orthodontist with a 
chief complaint of delayed eruption of one of the permanent central incisors. Extraoral radiographs (Figure 1a ) showed impaction of the 
maxillary left central incisor and a retained maxillary primary left central incisor. The impacted maxillary left central incisor was surgically 
removed.

At 10 years of age, another panoramic radiograph was obtained (Figure 1b ) in the Social Insurance Hospital, and the patient was 
referred to an orthodontic department. Six months later, patient HÖ was referred to the Orthodontic Department of Suleyman Demirel 
University. Extraoral and intraoral photographs and radiographs, dental casts, and a detailed medical and dental history were obtained. The 
extraoral radiographs showed the absence of the maxillary left central incisor and a fully erupted maxillary left canine to its place (Figure 1c 

). The root of the maxillary right second premolar was dilacerated. All third molar germs were present.

A clinical examination revealed Angle Class I occlusion with 3 mm of overjet and 1.5 mm of overbite (Figure 2 ). Interestingly, the 
position of the canine was normal in the first records (Figure 1a ). Two and a half years later, after removal of the central incisor, the 
canine changed its path and begun to erupt to central incisor site (Figure 1b ). The latest records show a fully erupted canine in the 
central incisor area (Figure 1c ). The patient had no severe orthodontic malocclusion, but reshaping of the incisal surfaces with 
composite materials and an additional periodontal gingival recontouring procedure21 was indicated for recovery of optimal anterior esthetics. 

Case 2

The patient, AA, a 44-year-old man, was referred to the Oral Diagnosis and Radiology Department for prosthetic replacement. Extraoral 
radiographs showed an absence of both maxillary central incisors and ectopic eruption of the maxillary left canine into the incisor area 
(Figure 3 ). In the medical history, the patient mentioned an early loss of a central incisor because of mobility when he was 20 years 
old. No trauma history was noted. Clinical examination revealed a Class III skeletal pattern with a prognathic mandible and anterior teeth in 
an endon occlusion. Surgical removal of the impacted canine and prosthetic replacement were planned, but the patient refused any surgical 
operation.
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The maxillary canine is the tooth that is most frequently involved in transpositions. Shapira and Kuftinec1 explained this high incidence 
with the canine's longest period of development and longest way of eruption. The mechanism that causes ectopic eruption is still obscure. 
But localized pathologic processes,22 trauma,3,10,16 and mechanical interferences1,2,8,9,11 are reported to cause ectopic eruption and 
transposition.



Retained deciduous canines were suggested as a cause for extreme ectopic eruption of the maxillary canines into the incisor, second 
premolar, or first molar area.8 However, according to Peck et al,2 a retained deciduous tooth is a consequence of the anomaly, not its 
cause.

A greater frequency of left-side occurrence in unilateral transposition cases has been reported.2,3,6–8,11 In both the cases in this study, 
transposition also occurred in the left side. However, if maxillary canine to incisor site transpositions are strongly related to early loss of the 
central incisor and laterality or sidedness is more likely to occur in genetically controlled anomalies, it would appear more logical to 
disregard side dominance in this kind of transposition.

Peck and Peck3 examined 77 publications reporting 201 people with maxillary tooth transpositions from worldwide sources. Only 4 
cases (2%) had canine to central incisor site transposition. Shapira and Kuftinec8 suggested that maxillary canine to central incisor site 
transpositions should be classified as ectopic eruptions. This variation has been also described as a canine-lateral incisor 
transposition.16,20 However, Peck and Peck3 found this erroneous because the lateral incisors had not shifted distally in these cases. 
Regardless of what the phenomenon is called, this kind of transposition is a rare condition. In these reports, migration of the canine to 
incisor area was related to an early loss of a central incisor.

Curran and Baker17 reported a case with bilateral transposition of the maxillary canines to the central incisor area. Although the dental 
history of the patient was vague, the patient was sure that some teeth that were protruding labially had been removed from the central 
incisor area when she was 10 years old.

Gholston and Williams16 reported another bilateral transposition of the maxillary canines to the incisor area. The patient's medical 
history included 2 significant incidents of trauma where the upper central incisors of the patient were avulsed. Later, the maxillary canines 
ectopically erupted into the central incisor area. The authors suggested that the missing central incisors had facilitated the bilateral 
transposition of the canines.

Weeks and Power10 reported a case with transposed maxillary central and lateral incisors. A supernumerary tooth in the upper incisor 
region caused displacement of these teeth distally. After the removal of the supernumerary tooth, the canine migrated mesially and erupted 
in the site of the central incisor.

Peck and Peck3 suggested that Mx.C to I1 transposition is generated primarily by opportunistic canine migration as a byproduct of 
adventitious tooth loss. Our findings support this suggestion. The first panoramic view of patient HÖ shows normal positioning of the 
developing canine bud (Figure 1 ). After the removal of the central incisor, the canine surprisingly began to change its path of eruption 
(Figure 2 ). The last records show complete transposition of the maxillary canine to the incisor site (Figure 3 ). The longitudinal follow-
up of the canine eruption provides strong evidence for opportunistic canine migration. Therefore, periodic radiographic monitoring of the 
maxillary permanent canine after early loss of the central incisor is essential. Interceptive extraction of the maxillary deciduous canine after 
loss of permanent central incisor may allow the permanent canine to erupt to its normal position, thus preventing its ectopic migration to 
the central incisor site.23 

A cause-and-effect dilemma existed in case 2. The incisors might have been lost because of abnormal root resorption induced by the 
mesially impacted maxillary canine. Secondarily, the opportunistic canine migration might have occurred as a byproduct of incisor tooth 
loss.

Patient AA failed to provide valuable information or previous radiographic records, so it is unclear whether the loss of incisors is the 
“cause”  or the “effect”  of the canine's ectopic eruption into the incisor site. 

Disturbances in permanent tooth eruption may occur after trauma to the deciduous dentition. Panoramic radiographs of HÖ support this 
suggestion (Figure 1 ). A trauma at 1.5 years of age caused impaction of maxillary left central incisor. Chaushu et al24 reported that in 
41.3% of the subjects with impacted central incisor, the canine's path of eruption was deviated. However, in our case, the canine's position 
in the first panoramic radiograph seems to be normal (Figure 1 ), so the main etiologic factor seems to be the extraction of the central 
incisor, not the impaction of it.
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The findings of these cases strongly suggest that abnormal eruptive migration of the canines rather than a positional change at the 
anlage stage causes this kind of transposition. Trauma and early loss of the central incisors can induce ectopic migration of the maxillary 
canine to central incisor site. Therefore, the maxillary canines should be regularly monitored after early loss of maxillary central incisors. 
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FIGURE 1. Panoramic radiographs of HÖ at (a) 7 years 6 months of age, (b) 10 years of age, and (c) 10 years 6 months of age 

Click on thumbnail for full-sized image. 

FIGURE 2. Intraoral views of HÖ 

Click on thumbnail for full-sized image. 

FIGURE 3. Panoramic radiograph of AA showing mesially migrated and impacted maxillary left canine 
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