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Abstract

Purpose: The aim of this study is to evaluate the frequency and type 
of dental transposition and its relationship with other dental anoma-
lies and pathologies using Cone Beam Computed Tomography (CBCT).

Materials methods: Images of patients who had CBCT taken for 
various reasons between 2012 and 2023 were evaluated for the pres-
ence of dental transposition. The demographic data of the patients, 
the presence of transposed teeth, their number, location, unilateral 
or bilateral nature, dental transposition classifications defined in the 
literature, other adjacent dental anomalies and pathologies were ex-
amined.

Results: CBCT images of 5000 patients were examined and 42 trans-
posed teeth were found in 39 of the patients (0.78%). It was seen uni-
laterally in 92.3% of cases and bilaterally in 7.7% of cases. The most 
common was maxillary canine-first premolar transposition (47.61%), 
and the least common was maxillary central-lateral transposition 
(2.38%). The presence of persistent primary teeth was the highest in 
the relevant region (61.53%). External root resorption of tooth roots 
adjacent to transposed teeth was diagnosed in 17.94% of cases. 

Conclusion: The prevalence of transposition in Turkish society was 
found to be 0.78%. This study is the first to examine dental transposi-
tions using CBCT in the Turkish population. External root resorption 
was observed in a number of the adjacent teeth showing transposi-
tion. Detailed CBCT examination is very important in diagnosing maloc-
clusion and other problems that may occur due to transposed teeth.
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Introduction

Transposition is a rare dental anomaly that typically involves 
the positional change of two adjacent teeth [1]. Displacement 
of the crowns and roots of the related teeth in the dental arch 
is defined as complete transposition, and the displacement of 
crowns while the roots remain in their normal position is de-
fined as partial transposition [2]. Although its prevalence is re-
ported to be approximately 0.4% [3], it has not been reported 
in primary dentition [4].

Tooth transpositions are more common in the maxilla than 
in the mandible, and the most common transposed teeth are 
the maxillary permanent canines [5]. They are more common 
in women and they may be unilateral or bilateral [6]. However, 
there are studies in literature which report that they present 
most commonly unilateral and on the left side [7]. The aetiol-
ogy of transposition is not fully known yet. Both genetic and 
environmental factors have a role [3]. Various factors can be 
listed as etiological factors, such as trauma, early loss of pri-
mary teeth, long term retention, delayed root resorption and 
positional displacement of developing tooth buds; however, the 
main etiological factors are genetic [4-6].

Six types of dental transpositions have been defined in lit-
erature [6,8].

These are;

Upper canine-first premolar transposition (Mx.C.P1) (Figure 
1).

Upper canine -lateral incisor transposition (Mx.C.12).

Transposition of the upper canine to the first molar region 
(Mx.C to M1).

Upper lateral incisor-central incisor transposition (Mx.12.11).

Transposition of the upper canine to the central incisor re-
gion (Mx.C to 11) [6] (Figure 2).

Lower lateral incisor-canine transposition (Mn.12.C) [8].

Dental transposition is usually associated with other den-
tal anomalies such as agenesis, primary canine retention and 
wedge-shaped lateral teeth [2,9]. They can also cause com-
plications such as severe rotations of the teeth, malpositions, 
resorption or malformation of the adjacent tooth 1. The aim 
of this study is to evaluate the frequency and type of dental 
transposition and its relationship with other dental anomalies/
pathologies by using CBCT.

Material and methods 

The protocol and method of the study was approved by Clini-
cal Research Ethics Committee of Ondokuz Mayıs University 
[OMU KAEK 2023-290].

Images of patients who had CBCT for various reasons be-
tween 2012 and 2023 were examined retrospectively in terms 
of the presence of dental transposition. The patients who had 
pathological conditions such as cysts, tumours and fractures in 
the area to be examined and the images which had inadequate 
diagnostic quality for various reasons were not included in the 
study. Demographic data of patients, presence of transposed 
teeth, number and location of transposed teeth, whether they 

were unilateral or bilateral, complete or partial, pathologies re-
lated with these teeth, other dental anomalies and their dental 
transposition classifications as described in the literature were 
examined. 

Results

CBCT images of 5000 patients were examined retrospec-
tively. A total of 42 dental transpositions were found in 39 of 
the patients (0.78%). 53.8% (n=21) of the cases were in female 
patients, while 46.2% (n=18) were in male patients. Mean age 
of female patients was found as 23.47 (14-70), while mean age 
of male patients was found as 18.33 (14-25).

Transposition was partial in 61.9% (n=26) of the transposed 
teeth, while it was complete in 38.1% (n=16). Transposition was 
unilateral in 92.3% of the patients (n=36), while it was bilateral 
in 7.7% (n=3) (Figure 3).

92.3% (n=36) of the teeth were in maxilla, while 7.7% (n=3) 
were in mandible. While 58.9% (n=23) of the transpositions in 
the maxilla were on the right, 41.1% (n=16) were on the left. 
Transposition was present only on the right in mandible.

While the most common type of transposition (Type A, 
Mx.C.P1) was between canine and first premolar teeth (47.6%). 
Maxillary central-lateral (Type D, Mx.12.11) was the least com-
mon type (2.4%). Type of transposition between maxillary ca-
nine-first molar tooth (Type C, Mx.C to M1), which was included 
in the classification, was not found in this study (Table 1).

In 30 (76.92%) patients, different dental anomalies were ob-
served on the affected side. Most commonly, 27 persistent pri-
mary teeth were found in 24 (61.53%) patients in the relevant 
area (Figure 4). While 25 of the persistent primary teeth were 
primary canines, 1 was primary lateral and 1 was primary sec-
ond molar tooth. Other than these, microdontia was found in 2 
lateral teeth of 2 patients (5.12%), 2 impacted teeth (1 central 
and 1. premolar tooth) were found in 2 patients (5.12%), one 
supernumerary tooth was found in one patient (2.56%) and one 
congenitally missing lateral tooth (maxillary lateral) was found 
in 4 patients (10.25%).

External root resorption (n=7, 17.94%) was found in the ad-
jacent tooth in 6 patients, and in the transposed tooth in one 
patient (Figure 5). Three resorptions were present in the lat-
eral teeth, and three were in the central teeth, one resorption 
was first premolar tooth. Most of the teeth (71.42%) with re-
sorption were included in lateral-canine transpositions (Type B, 
Mx.C.12).

Discussion

The prevalence of transpositions is reported to be approxi-
mately 0.4% in the literature [2,3]. In our study, the frequency 
of transposition was found to be 0.78%, higher than previous 
studies. This is the first study in which dental transpositions 
were examined in Turkish society by using CBCT.

In their study [9], reported that women were more frequent-
ly affected than men. In a study by [2], both genders were found 
to be affected equally (11 males and 10 females). In our study, 
the number of women who were found to have transposition 
was higher than the number of men (21 were female and 18 
were male).
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Figure 1: Right maxillary canine- first premolar tooth transposition-
Type A (Mx.C.P1) CBCT panoramic section image (Red arrow: 
Transposed right maxillary canine, Black arrow: Transposed right 
maxillary first premolar tooth).

Figure 2: Left maxillary canine - lateral tooth transposition - Type B 
(Mx.C.12) CBCT panoramic section image (Black arrow: Transposed 
left maxillary canine, Red arrow: Transposed left maxillary lateral 
tooth).

Figure 3: Bilateral canine-premolar tooth transposition-Type 
A (Mx.C.P1) CBCT axial section image (Black arrows: Bilateral 
transposed maxillary canines, Red arrows: Bilateral transposed 
maxillary first premolars).

Figure 5: Right maxillary canine - lateral tooth transposition - Type 
B (Mx.C.12). External root resorption present in the right maxillary 
lateral tooth on the CBCT tangential section image (black arrow). 

Figure 4: Left maxillary canine -lateral tooth transposition -Type 
B (Mx.C.12) CBCT axial section image (red arrow; left maxillary 
canine tooth, black arrow; left upper lateral tooth, black arrow 
head; persistent primary canine tooth in the relevant area).

In [2] study, the range of age was found as 9-45 years, mean 
age was 17.7 years, mean age of women was 15.5 and the mean 
age of men was 19.7. In our study, transposition was found be-
tween the ages of 14 and 70. In parallel with the previously con-
ducted studies, mean age of patients was 21.10; mean age of 
women was 23.47 and mean age of men was found as 18.33.

In the study by [9], the number of unilateral cases was much 
higher than the number of bilateral cases (61 unilateral, 8 bilat-
eral cases). Similar to these studies, most of the dental transpo-
sition was unilateral (n=36, 92.3%).

Dental transpositions are mostly seen in the maxilla [10]. 
Shapira and Kuftinec [5] reported that 82% of transposed teeth 
were in the maxilla, while [10] reported that 83% of the cases 
were in the upper jaw. Our study was also in parallel with the 
literature, with 39 of the 36 transposed teeth were in the max-
illa (92.3%).

Did [9] not find a significant difference in right-left distribu-
tion in unilateral cases (29 right and 32 left). Reported [2] that 
the cases in the right and left sides were equal in number, most 
of the maxillary transpositions were on the left side and all of 
the mandibular transpositions were on the right side. In our 
study, of the unilateral cases in maxilla, 20 were on the right, 
while 13 were on the left and all of the cases in the mandible 
were on the right side, in parallel with [2] study.

There are two types of transposition as complete or partial 
[5]. In [2] study, 15 of 22 cases were complete, 7 were partial 
transpositions. Found [11] the number of complete and partial 
transposition cases as equal. There were 16 complete and 26 
partial transpositions in our study. It is thought that the reason 
for the difference in the number of complete and partial trans-
positions from the literature is the fact that panoramic radiog-
raphy was used in the aforementioned studies, while evalua-
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Table 1: Distribution and rates of cases with transposition in 
terms of jaw, classification in literature.

n %

Jaw

Maxilla 36 92.3

Mandible 3 7.7

Type

A- Mx.C.P1 17 47.6

B- Mx.C.12 12 38.1

C- Mx.C to M1 0 0

D- Mx.12.11 1 2.4

E- Mx.C to 11 2 4.7

F- Mn.12.C 3 7.2

Type A (Mx.C. P1): Upper canine-first premolar transposition.
Type B (Mx.C.12): Upper canine -lateral incisor transposition.
Type C (Mx.C to M1): Transposition of the upper canine to the first 
molar region.
Type D (Mx.12.11): Upper lateral incisor-central incisor transposition.
Type E (Mx.C to 11): Transposition of the upper canine to the central 
incisor region.
Type F (Mn.12.C): Lower lateral incisor-canine transposition.

tions were made with CBCT, which allowed for a more detailed 
examination, in our study.

 In the transposition classification they conducted, [10] re-
ported that most common type of transposition was between 
maxillary canine-premolar teeth (Type A-Mx.C.P1) (71%) 
[10,12], while [11]. Reported the most common type of trans-
position as maxillary canine- lateral dental transposition (Type 
B-Mx.C.12) (57.89%). In our study, similar to [10], the most com-
mon type of transposition was between maxillary canine-pre-
molar transposition (Type A-Mx.C.P1) with 47.6% [10] reported 
the frequency of other transpositions as Type B (Mx.C.12) 20%, 
Type C (Mx.C to M1) 4%, Type D (Mx.12.11) 3%, Type E (Mx.C 
to 11) 2%. In our study, the order of frequency was as Type B 
(Mx.C.12) 38.1%; Type D (Mx.12.11) 2.4%; Type E (Mx.C to 11) 
4.7%; Type F (Mn.12.C) 7.2%.

Transpositions not including canine tooth such as central-
lateral incisory transpositions Type D (Mx.12.11) [6] and trans-
positions of maxillary canine and first molar (Type C-Mx.C to 
M1) are quite rare [13]. The least common transposition in this 
study was Type D and it was found only in one case. However, 
transposition between maxillary canine and first molar was not 
found in our study. 

It has been reported that transpositions can be seen with 
dental anomalies such as wedge-shaped laterals (microdontia), 
congenital missing tooth, impacted teeth, persistent primary 
teeth, supernumerary teeth [2,9]. While [14] did not find a re-
lationship between dental transposition and other anomalies, 
Shapira and Kuftinec [5] reported in their study that in 55.5% 
of the patients, dental transposition was seen together with 
one or more dental anomaly. In our study, similar to this study, 
dental anomalies other than transposition were found in the 
relevant side in 30 patients (76.92%). The relationship between 
dental transposition and persistent primary teeth has been de-
scribed in literature, and primary teeth have been found to be 
persistent in transpositions related with permanent canines 
more frequently [15]. In our study, 27 persistent primary teeth 
were found in the relevant area in 24 patients (61.53%). Of the 
persistent primary teeth, 25 were primary canine, while 1 was 
primary lateral and 1 was primary second molar teeth.

In the study of [11], it was stated that the most frequently 
observed dental anomaly in all tooth transpositions was persis-
tent primary teeth, and it was stated that 57.9% of 19 cases had 
persistent primary teeth. In our study, microdontia was found 
in 5.12%, impacted tooth was found in 5.12%, supernumerary 
teeth were found in 2.56%, 4 congenital missing teeth were 
found in 2 patients (two maxillary lateral and two maxillary sec-
ond premolar teeth).

No data were found in literature on external root resorp-
tion in dental transposition cases. External root resorption was 
found in 7(17.94%) cases in our study. Pathologies such as ex-
ternal root resorption that can occur due to transposed teeth 
can only be examined with detailed tomographic images. 

Conclusion

The prevalence of transposition was found as 0.78% in Turk-
ish population. The present study is the first one to examine 
dental transpositions by using CBCT in Turkish society. External 
root resorption was found in some of the transposition cases. 
Routinely used two-dimensional imaging methods are not suffi-
cient in the diagnosis of problems such as external root resorp-
tion that may be due to transposed teeth. For this reason, CBCT 
is essential in planning the treatment of transposition cases. 
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