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Abstract
Objective: Until recently, most reports about transmigration have documented that the canine is the only tooth 
which can migrate to the opposite side of the arch. The goal of the study was to define the transmigration of dif-
ferent types of teeth in people in various regions of Turkey. 
Study Design: A total of 112,873 panoramic radiographic files from seven different Turkish cities were inspected. 
The following data were evaluated according to age, gender, number of transmigrant teeth, localization, eruption 
status, side, unilaterally or bilaterally and associated pathology or dental abnormalities. 
Results: Of the 112,873 radiographs included in the study, 90 were seen to present as transmigrant in 87 patients, 
representing 0.079% of the sample. There were only two (0.0017 %) transmigrant lateral (TML) teeth and only 
three (0.0026%) transmigrant premolar (TMP) teeth encountered. The mean age at the time that the transmigrant 
mandibular teeth were identified was 29.9 years, with a range from 10 to 66 years. Out of the 87 cases, 51 were 
female and 36 were male, with a male:female ratio of 1:1.41. Transmigrants were more commonly seen unilaterally 
(96.5%). The most frequent associated pathology was odontoma.
Conclusions: Because early detection is vital to prevent complications and ensure more successful treatment, these 
extensive studies are crucial. In this extensive study, we indicated cases of transmigration of premolar and lateral 
teeth as a variant. Demographic variables and properties of all transmigrants (TM) were also presented.
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Introduction
Impacted mandibulary teeth are encountered relatively 
rarely (1). It is an even more unusual condition when 
such impacted mandibulary teeth move to the opposite 
side of the arch, across the mandibular midline. This 
abnormal movement of a tooth is known as dental trans-
migration (2,3). 
The exact mechanism of transmigration is not yet 
known, and there are many hypotheses about it. Trans-
migration is more often encountered in females than 
in males, and most often unilateral and symptomless. 
They can appear at any age and ranged from 8 to 62 
years (4). 
Many authors (5-7) are concerned with the classification 
and the incidence of impacted teeth, specifically premo-
lars, and the decreasing ratio of canine and lateral teeth. 
Although failure of eruption of the mandibulary canine 
and lateral is an unusual event, impaction of the man-
dibular second premolar is most often seen, accounting 
for 23% of all impactions excluding third molars, with 
an overall frequency of impaction of 0.1% (5). 
It is not an extraordinary phenomenon that eruption 
anomalies may influence different types of teeth. One 
problem regarding the eruption procedure is that it is 
logically anticipated to influence all teeth to a different 
degree, because there are the same mechanisms of erup-
tion of different teeth due to the actions of various genes 
(8). Until recently, almost all reports on transmigration 
have documented that the canine is the only tooth in 
which migration and crossing of the midline. But re-
cently, Camilleri (8) has reported transmigration of a 
lateral incisor case, and Alves (9) has reported a trans-
migration of a premolar case. However, there is only 
one case report and no study including these transmi-
grated teeth. In this extensive study, we present results 
which exhibit transmigrations of premolars and laterals. 
Canine transplantations are also presented.
 In this study we aimed to determine the occurrence 
of other types of transmigrated teeth. For this purpose, 
we presented a specific and extensive study, which in-
cluded 112,873 individuals, considering transmigrated 
premolar, lateral and canine teeth. It also evaluated inci-
dence and demographic variables of transmigrant teeth 
and discussed etiology and behavior of transmigration. 

Materials and Methods
The study was undertaken with an initial sample of 
112,873 subjects drawn from the orthopantographic 
image files of nine clinics in seven different cities in 
Turkey. Data were collected from the central (Sivas, 
Kayseri, Tokat, and Konya), western (Bolu), northern 
(Samsun), and southern (Gaziantep) regions of Turkey. 
Diagnoses of TM teeth were made during radiographic 
evaluations in all cities.  Radiographic examination of 
the molar region was based on panoramic radiographs 

independently by five dentists with over five years of 
experience.
For each patient we collected demographic variables, 
including the number of transmigrated teeth, age, and 
gender. Following the radiographic examination, we 
analyzed the characteristics of the TM, including lo-
cation, eruption status, side, unilaterally or bilaterally. 
Retained deciduous teeth and associated pathology or 
dental abnormality were also evaluated. Regarding lo-
calization, TM teeth were classified according to Mup-
parapu (10). Because no studies were found including 
TML and TMP, classifications of these teeth were made 
according to Mupparapu’s (10) TM canine classifica-
tion. Additionally, localizations were also evaluated 
where the insizal cusp of a tooth arrived in the opposite 
side of the dental arch. 

Results
-Demographic data
Of the 112,873 radiographs included in the study, 90 
were seen to present TM in 87 patients, representing 
0.079% of the global sample. The distribution of man-
dibular TMs according to different regions of Turkey is 
shown in table 1. There were only two (0.0017 %) TML 
(Fig. 1) and only three (0.0026%) TMP (Fig. 2a, b) teeth 
encountered. The mean age at the time that the transmi-
grant mandibular teeth were identified was 29.9 years, 
with a minimum age of 10 years and a maximum age of 
66 years. The mean age of patients was 32 for the TMP 
teeth group, and 45 for the LTM teeth group. We found 
36 males and 51 females subjects, with a male:female 
ratio of 1:1.41 (Table 2). Two patients who had TMP 
were female and the other was male. One of the patients 
with an LTM tooth was female and the other was male. 
-Eruption status
Regarding their status within the arch, the great major-
ity (97.8%) of mandibular TM were impacted, and only 
2.2% had erupted (Table 2). All of the TML and TMP 
teeth were impacted. Each of the erupted TM teeth was 
classified as a type 5 canine tooth. Other types of man-
dibular TM teeth were impacted.
- Classification
According to Muppurappu’s (10) classification, type 
1 was the major type of all mandibular TM teeth and 
accounted for 47.7% of all cases, followed by type 2 
(25.5%), type 5 (12.2%), type 4 (9.9%) and type 3 (4.4%) 
(Table 2,3).  The classification of one TML tooth and 
all TMP teeth was type 2. The other type of TML was 
type 1.
-Location
50 (55.5%) of the mandibular TM teeth were located on 
the right side and 40 (44.4%) TM teeth were located on 
the left. 
Most of the incisal cusps of the TMs (30%) were lo-
cated in the line of the opposite side of the lateral inci-
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Fig. 1. Panoramic radiography showing transmigrant mandibular 
left canine and lateral incisor. Note the odontomas in the left canine 
area.

Fig. 2. A) Panoramic radiography appearance of transmigrant man-
dibular right second premolar. B) Computerized tomography appear-
ance of transmigrant mandibular second premolar.

Fig. 3. Radiographic appearance of bilateral transmigrant teeth.

Transmigrant Teeth

n Lateral % Canine % Premolar % Total TM %

Bolu 3049 - - 3 0.01 - - 3 0.01

Tokat 1960 - - - - - - - -

Kayseri 11858 - - 6 0.05 1 0.008 7 0.059

Konya 67458 1 0.0014 50 0.07 1 0.001 52 0.077

Gaziantep 14295 - - 10 0.07 1 0.007 11 0.076

Samsun 6500 - - 2 0.03 - - 2 0.03

Sivas 7753 1 0.0012 14 0.18 - - 15 0.193

Total 112873 2 0.0017 85 0.075 3 0.0026 90 0.079

Table 1. Distribution of mandibular transmigrant teeth according to different location of Turkey.

Male Female
Impacted Erupted Impacted Erupted Total

Type 1 16 (17.7%) - 27 (30%) - 43 (47.7%)
Type 2 5 (5.5%) - 18 (20%) - 23 (25.5%)
Type 3 3 (3.3%) - 1 (1.1%) - 4 (4.4%)
Type 4 6 (6.6%) - 3 (3.3%) - 9 (10%)
Type 5 7 (7.7%) 1 (1.1%) 2 (2.2%) 1 (1.1%) 11 (12.2%)
Total 37 (41.1%) 1 (1.1%) 51 (56.6%) 1 (1.1%) 90 (100%)

Table 2. Relation between type, gender and eruption status of transmigrant teeth.

A

B
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sor tooth. 24.4% were located in the midline and 21.1% 
were located in the line of the canine tooth. The other 
locations were shown in table 3.
Of the 87 patients whose TM radiographs we exam-
ined, a unilateral distribution was found in 84 (96.5%) 
patients, while two (2.3%) exhibited a bilateral distri-
bution (Fig. 3).  Additionally only one (1.15%) double 
mandibular TM was observed.
-Pathology and dental abnormalities
The main associated pathologies of mandibular TM 
were odontoma (four patients), followed by follicular or 
cystic differentiation (three patients).
Considering dental abnormalities associated with man-
dibular TMs, impacted third molar teeth was the most 
common seen (29 teeth in 16 patients); followed by im-
pacted canine (13 teeth in 12 patients), lateral and ca-
nine tooth translation (six patients); missing mandibular 
second premolar (four teeth in two patients), missing 
maxillary lateral incisor (three teeth in three patients) 
and a fourth molar (one tooth). 
Furthermore, 41 patients had retained deciduous ca-
nines, and the remainder (49 patients) had exfoliated 
deciduous canines.

Discussion
The etiology of transmigration still remains unclear, 
although numerous theories exist in the literature to 
explain their occurrence. Most authors point to mesio-
anguler and horizontal rotation of buds as an etiologic 
factor for transmigration. It has also been suggested that 
transmigrants are a result of an abnormal strong force of 
eruption (11,12). Moreover, in the case of tumors, cysts 
and odontomas, in which an entity is blocking teeth’s 
paths of eruption, early loss of primary teeth, retention of 
the primary canine, crowding, spacing and supernumer-
ary teeth were shown as possible factors (5). Formerly, 
transmigration was described as physiological migration 
of unerupted teeth across the midline in the absence of 
any pathological entity. But, because there was no con-
sensus whether pathological entities were responsible for 

the transmigration of the teeth or not, and teeth that were 
associated with dentigerous cysts and odontomas and 
passed through the midline were accepted as transmigra-
tions (11). In this study, transmigration cases influenced 
by different pathologies like cysts or odontomas were in-
cluded. In this study, four odontoma cases and three cyst 
cases were accompanied by TM. 
The mandibular lateral incisor may sometimes be dis-
placed, but it more commonly finds its way into the oral 
cavity. Existence of physical barriers such as retained 
primary teeth, odontomas or severe crowding can cause 
this abnormality. The lateral tooth almost migrates to the 
distal side of the jaws and is generally encountered on 
the right side and unilaterally (13). In the present study, 
only two cases of TML were demonstrated in 112,873 
radiographs with a percentage of 0.0017%. Camilleri’s 
(8) report, a double transmigration case, which is the 
single case of transmigration of a lateral tooth, has been 
reported unilaterally and originated from the left side 
of the jaw. In this study, an extremely rare case of dou-
ble transmigration with transmigration of a mandibular 
canine and the lateral incisor was also presented. This 
case was similar to Camilleri’s (8) report, which was 
unilateral and caused by double teeth which originated 
from the left side of the jaw. However, the difference in 
this case was that odontomas were most likely the pos-
sible cause of transmigrations. 
It was accepted that the essential cause of canine migra-
tion is generally related to genetic reasons, but the prin-
cipal causes of migration of premolars are idiopathic or 
casual (9). The initial angulation of the tooth and early 
loss of the decidious mandibular molars is important 
for distal migration of mandibular premolars (14). The 
mandibular second premolar may be distally inclined in 
an oblique or horizontal position, because of the vari-
able degree of the initial distal angulations of the de-
veloping tooth bud under the distal root of the primary 
second molar. Early resorption of the primary second 
molar’s root and permanent first molar can lead to distal 
migration of the second premolar tooth (14). 

Transmigrant teeth

Midline Central 
incisor

Lateral 
incisor Canine 1. Premo-

lar
2. Premo-

lar 2. Molar Total

Type 1 8 (8.8%) 9 (9.9%) 17 (18.8%) 9 (9.9%) - - - 43 (47.7%)
Type 2 3 (3.3%) 3 (3.3%) 7 (7.7%) 10 (11.1%) - - - 23 (25.5%)
Type 3 - 1 (1.1%) 3 (3.3%) - - - - 4 (4.4%)
Type 4 - - - - 5 (5.5%) 3 (3.3%) 1 (1.1%) 9 (9.9%)
Type 5 11 (12.2%) - - - - - - 11 (12.2%)
Total 22 (24.4%) 13 (14.4%) 27 (30%) 19 (21.1%) 5 (5.5%) 3 (3.3%) 1 (1.1%) 90 (100%)

Table 3. Location of mandibular transmigrant teeth in the jaw.
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Although the premolars are the most commonly migrat-
ed teeth, transmigration of these teeth are an extremely 
rare condition. In the literature, there was only one case 
(9) which reported a transmigrated premolar tooth. In 
the present study, only three cases were encountered 
with a percentage of 0.0026%. Migrations of premolars 
are commonly seen in females, with a male to female 
ratio of 1:2, which corroborates our study.
The incidence of canine transmigration was also un-
common. According to Javid (15), only one transmi-
grated canine was revealed in 1,000 students. In a 4,000 
patient series, Zvolanek (16) did not encounter any cas-
es. Considering the Turkish subpopulation in the case 
of TMs, they are observed in 0.31% according to Aydın 
et al. (11), in 0.34% according to Aktan et al. (7) and in 
0.33% according to Büyükkurt et al. (17). Canine trans-
migration was found in 0.075 percentages in our study, 
which do not corroborate these studies. These differ-
ences may be explained due to the fact that the sample 
of other Turkish studies was obtained at university hos-
pitals which treat patients that already have some type 
of jaw disease, and thus may not represent the real fre-
quency of the general population. 
Eruption of transmigrated teeth is a rare condition, 
which occurs in approximately 5% of cases, as reported 
in the literature (4). Similarly, bilateral transmigration 
is also a most unusual phenomenon. Büyükkurt et al. 
(17) did not report any bilateral transmigration in their 
report. Joshi (18) reported four bilateral TM of 28 pa-
tients in his report. In this study, only 2.2% of mandibu-
lar TMs were erupted and only 2.3% of patients with 
TMs were bilateral. Additionally, a double transmigra-
tion as described is obviously most uncommon, and to 
our knowledge only one case (9) has been previously 
reported in the literature.
In this study, there was a slight overall female predomi-
nance, with a male to female ratio of 1:1.41. Although 
this finding corroborates with most reports, (2,7,12) the 
sex distribution reported by some authors (17) showed a 
higher frequency among males. 
The classification based on the migration pattern and 
final position of mandibulary canine transmigrants was 
asserted by Mupparapu (10): Type 1 for a canine im-
pacted mesio-angularly across the midline, labial or lin-
gual to the anterior teeth; Type 2 for a canine horizon-
tally impacted near the inferior border of the mandible 
inferior to the apices of the incisors; Type 3 for a canine 
erupting on the opposite side of the jaw; Type 4 for a 
canine horizontally impacted near the inferior border of 
the contralateral side and Type 5 regardless of eruption 
status, canine positioned vertically in the midline with 
the long axis of the tooth crossing the midline. 
According to Mupparapu (10), the most frequently en-
countered type of transmigrant teeth was type 1, fol-
lowed by type 2 and then type 4. Type 5 was the least 

frequently seen. Büyükkurt et al. (17) also reported that 
type 1 was the most common type, followed by type 3, 
type 2, type 5 and type 4. In this study, type 1 (47.7%) 
was the most common type, which coincides with these 
reports, but in contrast, type 3 is the less common type 
and constituted only 4.4% of all mandibular transmi-
grants. Type 2, type 5, and type 4 constituted 25.5%, 
12.2% and 9.9% of all mandibular transmigrants, re-
spectively. Considering TMP, all of them were type 2, 
which coincides with Alves et al. (9) report. One of the 
TML was type 2, which corroborates Camilleri’s (8) re-
port, and the other was type 1.
Early detection and appropriate intervention can pre-
vent the possible future complications caused by the 
transmigrated teeth. Therefore, clinical evaluation fol-
lowed by a detailed radiographic screening is vital to 
achieve an accurate diagnosis of these teeth and optimal 
management. In addition, management will depend on 
transmigrant location, and whether or not clinical com-
plications. Treatment may be surgical or the patient may 
be followed up without surgical intervention. Exposure 
and orthodontic alignment or transplantation can also 
be considered as a treatment option (19). 

Conclusions
It has been speculated, and almost taken as a fact in 
most reports, that transmigration does not affect any 
other dental group other than canines. In literature, 
there is little and limited knowledge about the pres-
ence of transmigrations of lateral or premolar teeth. For 
this reason, in this extensive study we aimed to declare 
cases of transmigration of premolar and lateral teeth as 
a variant. 
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