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Introduction: Canine transmigration is a rare orthodontic condition and it is relevant to perform the proper diagnose
at an early age. Objective: The aim of the current study was to find out the frequency of transmigrated mandibular
canines (TRC) in orthodontic patients obtained from South Asian population of Pakistan origin. Methods: Panoramic
radiographs of 2,550 untreated orthodontic patients (1,248 males; 1,302 females) were included, to investigate the pres-
ence, site, and type of TRC. Any permanent mandibular canine that was found to be crossing the midline in panoramic
radiographs was considered as TRC. Results: The frequency of TRC was found to be 0.98%. TRC were only found
unilaterally. No significance regarding gender and side was found. Nineteen TRC displayed a type 1 transmigratory
pattern, while type 2 and type 5 transmigratory patterns were encountered in three patients.Conclusion: Frequency of
transmigrated mandibular canines in the studied sample was 0.98%.
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Introduc@o: a transmigracio de caninos é uma condi¢io ortoddntica rara, e ¢ importante realizar seu adequado diagnos-
tico ainda em idade precoce. Objetivo: o objetivo do presente estudo foi avaliar a frequéncia da transmigra¢io de caninos
inferiores (T'CI) em pacientes ortodonticos de origem paquistanesa. Métodos: com o objetivo de analisar a presenca, o
local e o tipo de TCI, foram avaliadas 2.550 radiografias panoramicas pré-tratamento (1.248 homens, 1.302 mulheres) de
pacientes ortodonticos. Foram considerados como TCI os caninos inferiores permanentes que, na radiografia, estivessem
cruzando a linha média. Resultados: a frequéncia de TCI foi de 0,98%. Os achados demonstraram a presenga de ape-
nas TCI unilaterais, sem diferencas significativas em rela¢io ao sexo e ao lado da arcada. O tipo 1 de transmigracio foi
encontrado em 19 pacientes ¢ os tipos 2 ¢ 5, em trés pacientes. Conclusao: na presente amostra de origem paquistanesa, a
frequéncia da transmigragio de caninos inferiores foi de 0,98%.

Palavras-chave: Dente canino. Radiografia panoramica. Ortodontia.
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INTRODUCTION

The term “transmigration” refers to the intraos-
seous migration of unerupted teeth across the mid-
line.!? Various authors defined transmigration in
different ways. Javid® and Mupparapu* defined trans-
migration when more than 50% of total length of ca-
nine has crossed the midline, while Tarsitano et al.'®
defined transmigration when the canine crosses the
midline in its pre-eruptive phase.

The most common teeth affected by transmigration
are mandibular canines. There are various theories pro-
posed in literature regarding the etiology of transmigra-
tion, including the most accepted theory of abnormal
displacement of tooth buds in embryogenesis phase.®
Other proposed aetiologies are inadequate space, ear-
ly extraction or early loss of primary teeth, excessive
crown length, genetics, endocrinal disorders, cystic
growth, and other orofacial insults.®

The prevalence of transmigrated mandibular canines
(TRC) is not constant and ranges from 0.33% to 0.46%
in different population groups.”™® To our knowledge, very
few studies have been conducted so far regarding the cal-
culation of frequency of TRC. The results may be dif-
ferent in different populations, because of genetic, racial
or ethnic differences. Therefore, the aim of the current
research was to calculate the frequency of transmigrated
mandibular canines in orthodontic patients.

MATERIAL AND METHODS

This study involved 2,550 panoramic radiographs
from records of untreated orthodontic patients (1,248
males; 1,302 females) that visited public sector orth-
odontic centres during the years 2012-17. The sam-
ple was obtained from South Asian population of
Pakistan origin.

Inclusion criteria comprised: fully erupted perma-
nent dentition except third molars, age range from 16 to
30 years, both genders, and acceptable quality of radio-
graphs. Exclusion criteria were the following: subjects

Table 1 - Mupparapu’s classification (2002).*
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with cleft palate, orofacial syndromes or history of dento-
facial trauma, and medically compromised subjects.

The radiographs were examined by two blinded
expert orthodontists at the same time, using standard
light boxes. TRC was considered when the eruption
path displaced to the other side of the arch, with at
least 50% of total length of canine crown crossing the
midline.*” TRC were classified according to Muppar-
apu’s classification (Table 1).*

The frequency of transmigrated mandibular ca-
nines (Fig 1) was calculated and presented as per-
centages. Subject’s sex, age, side of involvement and
number of transmigrated mandibular canines were
recorded. Fisher’s exact test was used to test the ef-
fect of gender on TRC.

Two evaluators were calibrated until the achieve-
ment of intraevaluator reliability and reproducibility.
Kappa statistic was applied for analyzing the intra
evaluator agreement. Interevaluator disagreement
was corrected by consensus and agreement. To assess
reliability, 24 days after the initial assessment, 300
radiographs were randomly selected and reassessed
by the same two evaluators. A paired sample t-test
was applied and results between the first and second
evaluation were found to be reliable.

RESULTS

The mean age of the sample was 23.10+4.10
years. A total of 25 (0.98%) out of 2,550 (100%) dis-
played TRC: 9 (36%) were males (23.41+4.86 years),
16 (64%) were females (23.36+4.71 years), with no sig-
nificant gender differences (p=0.919) (Table 2).

All transmigrated canines presented unilaterally
(p=0.001) with no significant differences between the
right versus left side (p=0.834) (Table 2). In addition,
60% (n=15) TRC were found on the left side, while
40% (n=10) TRC were found on the right side. Nine-
teen TRC displayed type 1 transmigratory pattern
(p=0.003) (Table 2).

Type 1: Positioned mesioangularly across the midline within the jaw bone, labial, or lingual to the anterior teeth and with the crown portion of the tooth crossing the

midline.

Type 2: Horizontally impacted near the inferior border of the mandible below the apices of the incisors.

Type 3: Erupting either mesial or distal to the opposite canine.

Type 4: Horizontally impacted near the inferior border of the mandible, below the apices of either the premolars or molars on the opposite side.

Type 5: Positioned vertically in the midline (the long axis of the tooth crossing the midline) irrespective of eruption status.
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Figure 1 - Patterns of transmigrated mandibular canines.

Table 2 - Descriptive statistics of gender, side and pattern in TRC patients (n = 25).

n (Percentage) P-value
Male 9 (36%)
0.919
Female 16 (64%)
Left 15 (60%)
0.834
Right 10 (40%)
Unilateral 25 (100%)
0.001*
Bilateral 0 (0%)
Type 1 19 (76%)
Type 2 3 (12%) 0.003*
Type 5 3 (12%)

*Statistically significant.

DISCUSSION

The frequency of transmigrated mandibular ca-
nine is not constant and is found to be distinct in
different populations. Prevalence rates of TRC have
been found to be 0.33% to 0.46% in various pop-
ulation groups.”® Therefore, the aim of the current
research was to calculate the frequency of transmi-
grated mandibular canines in orthodontic subjects.
The present study showed frequency of TRC to be
0.98%, with no significant gender differences, and all
the TRC were found to be unilateral (Fig 1).

67

The results of the present study are not comparable
with other population studies.'™!" Aktan et al'’ in a study
on Turkish population found 0,34% of TRC incidence.
Javid et al’ found only one TRC in his research on one
thousand students, while Zvolanek et al."> did not find
any TRC in a sample of 4000 subjects. In a study by
Sharma and Nagpal,” the incidence of TRC was found
to be 0.66% in a sample of 3000 Indian subjects. In a
study by Kamiloglu and Kelahmet," in Cypriote popu-
lation, a prevalence of 0.44% TRC was found. The fre-
quency of transmigrated canines in the present study was

Dental Press J Orthod. 2019 Nov-Dec;24(6):65-8



found to be higher, i.e., 0.98%, which can be linked to
the genetic, racial and ethnic differences.

Mupparapu* introduced the classification of trans-
migrated canines and divided TRC into five types, ac-
cording to the angulation and positioning of TRC rela-
tive to midline on panoramic radiographs. In the pres-
ent study, the same classification system was followed to
tind out the pattern of distribution of TRC. The results
showed that type 1 transmigratory pattern was the most
prevalent. Our results are in accordance with the study
by Sharma® who also found the type 1 to be the most
common type of TRC in Indian population.

In present study no significant differences were
found regarding the distribution of TRC in both the
genders, and in right versus left side. This is in contrast
with findings of previously conducted studies where
TRC was found to be more prevalent in females and on
left side,'”"" and in contrast with the findings of Aydin’
and Sharma and Nagpal,” in which TRC was found
to be more common in males. The transmigrations are
more common in the mandibular arch and this can be
linked to voluminous symphysis, increased labial in-
clination of mandibular incisors, and increased conical
root-crown morphology of lower cuspids.'

Literature is unclear regarding the etiology and
mechanism of occurrence of TRC.">"7 The most ac-
cepted theory so far, regarding etiology and mecha-

REFERENCES

1. Plaza SP. Orthodontic traction of a transmigrated mandibular canine using mini-
implant: a case report and review. J Orthod. 2016 Dec;43(4):314-21.

2. GargA Agarwal S, Agarwal S, Mittal S, Singh P. Pattern of bilateral transmigration
of impacted mandibular canines: a radiographic study of 3 cases. J Evid Based
Med Health. 2015;2:921-8.

3. Javid BR. Transmigration of impacted mandibular cuspids. Int J Oral Surg. 1985
Dec;14(6):547-9

4. Mupparapu M. Patterns of intra-osseous transmigration and ectopic eruption
of mandibular canines: review of literature and report of nine additional cases.
Dentomaxillofac Radiol. 2002 Nov;31(6):355-60.

5. Bhoweer AL, Ranpise S. Transmigration of the mandibular canine: a report of two
rare cases. [JSS. 2014;7:1:4.

6. Nag R, Mathur R, Mathur J. Transmigration of unerupted mandibular second
premolar associated with chronic nonspecific osteomyelitis: report of a rare case.
Indian J Stom. 2014:1;5.

7. Aydin U, Yilmaz HH, Yildirim D. Incidence of canine impaction and transmigration
in a patient population. Dentomaxillofac Radiol. 2004 May;33(3):164-9.

8. Dalessandri D, Parrini S, Rubiano R, Gallone D, Migliorati M. Impacted and
transmigrant mandibular canines incidence, aetiology, and treatment:

a systematic review. Eur J Orthod. 2017 Apr 1,39(2):161-9.

9. Joshi MR. Transmigrant mandibular canines: a record of 28 cases and a

retrospective review of the literature. Angle Orthod. 2001 Feb;71(1):12-22.

68

original Investigation of transmigrated mandibular canines

nism of occurrence of TRC, is atypical drifting of the
lamina tissue during the embryogenesis.® There are
several reported factors associated with the occurrence
of TRC, such as: early primary teeth loss, ectopia of
permanent cuspids, over-retained primary canines,
lack of space, local dental trauma to follicular tissues of
canines, and cystic changes.®

CONCLUSION

» Frequency of transmigrated mandibular canines
was 0.98%.

» Type 1 transmigratory pattern was most prevalent.

Author's contribution (ORCID®)

Muhammad Azeem (MA): 0000-0001-5521-7213®
Ambreen Afzal (AA): 0000-0002-1444-4919®

Zubair Ahmed (ZA): 0000-0003-3750-2920®
Munawar M. Ali (MMA): 0000-0002-1536-5200®
Arfan Ul Haq (AUH): 0000-0002-6099-046X ®
Waheed Ul Hamid (WUH): 0000-0003-1826-041X @

Data acquisition, analysis or interpretation: MA, AA, ZA,
MMA, AUH, WUH. Critical revision of the article: MA,
AA, ZA, MMA, AUH, WUH. Final approval of the ar-
ticle: MA, AA, ZA, MMA, AUH, WUH.

10.  Aktan AM, Kara S, Akgunlu F, Malkog S. The incidence of canine transmigration
and tooth impaction in a Turkish subpopulation. Eur J Orthod. 2010
Oct;32(5):575-81.

Dhooria HS, Sathawane RS, Mody RN, Sakharde SB. Transmigration of mandibular
canines. J Indian Dent Assoc. 1986;58:348-51.

Zvolanek JW. Transmigration of an impacted mandibular canine Ill. Dent J.
1986,55:86-7.

Sharma G, Nagpal A. A study of transmigrated canine in an Indian population. Int
Sch Res Notices. 2014 Nov 10;2014:756516.

Kamiloglu B, Kelahmet U. Prevalence of impacted and transmigrated canine

11

12.

13

14.
teeth in a Cypriote orthodontic population in the Northern Cyprus area. BMC Res
Notes. 2014 June 7;7:346.

15, Sinko K, Nemec S, Seemann R, Eder-Czembirek C. Clinical management

of impacted and transmigrated lower canines. J Oral Maxillofac Surg. 2016

Nov;74(11):2142 e1-16.

Pippi R, Kaitsas R. Mandibular canine transmigration: aethio-pathogenetic aspects

and six new reported cases. Oral Surg. 20081;1(2):78-83.

Campbell CM, DiBiase A, Fleming PS. Concomitant dilaceration, transposition,

16.

17.
and intraosseous migration: report of a patient treated with maxillary
canine-central incisor substitution. Am J Orthod Dentofacial Orthop. 2014
QOct;146(4):514-21.

Tarsitano JJ, Wooten JW, Burditt JT. Transmigration of nonerupted mandibular
canines: report of cases. J Am Dent Assoc. 1971:82(6):1395-7.

18.

Dental Press J Orthod. 2019 Nov-Dec;24(6):65-8



