Original Article

Transmigrant Mandibular Canines. A Record of 28 Cases and

a Retrospective Review of the Literature

M. R. Joshi, MDS?

Abstract: The transmigrant mandibular canine is a rare phenomenon. Most authors have described
singular cases of unilateral or bilateral occurrence; however, a few authors have published more cases.
This paper describes 28 cases exhibiting transmigratory canines. The observations are compared with
observations from 39 earlier reports. Women are affected more than men. The left canine undergoes
transmigration more commonly than does the right canine. Transmigration and impaction appear to be
more common. Most of the patients do not have any symptoms, and these canines are often discovered at
the radiological examination before orthodontic treatment. The etiology is obscure; however, abnormal
displacement of the tooth bud in embryonic life is a commonly accepted explanation. Prolonged retention
of the deciduous canineisagood clinical sign for athorough radiological examination, preferably including
an orthopantomographic radiograph. This would help in preventive measures. However, once established,
a transmigrated canine requires surgical extraction. If possible, and if space is available and the patient is
willing, all orthodontic efforts should be made to restore the normal position of this functionally very
useful tooth in the human dentition. (Angle Orthod 2001;71:12-22.)

Key Words: Malocclusion; Tooth impaction; Orthopantomography, OPG, in diagnosis; Developing den-
tition; Canine transmigration treatment; Mandibular permanent canine eruption pattern; Prolonged decid-

uous canine retention

INTRODUCTION

Impacted teeth are important to dentistry and are partic-
ularly significant in orthodontics, especialy if the impacted
tooth is a canine. In the human dentition, maxillary and
mandibular canines are strong teeth and are very relevant
from an aesthetic as well as afunctional point of view when
they are present in their normal position. Nevertheless, it is
not uncommon to find impacted canines, unerupted canines,
and canine deviations that create many problems for the
orthodontist and the oral surgeon in particular and the den-
tal practitioner in general. The occurrence of impacted man-
dibular canines is more rare than that of the maxillary ca-
nines. It is an even more rare phenomenon when such an
impacted mandibular canine migrates to the other side of
the mandible, crossing the mandibular midline. This ab-
normal movement of a tooth has been termed transmigra-
tion, or movement of an unerupted tooth across the midline
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without the influence of any pathological entity. Most of
the time, such a migrated tooth remains impacted; however,
it may subsequently sometimes erupt at its new position.
Keeping thisin mind, 28 cases exhibiting this phenomenon
are described in this article, and a retrospective review of
the literature up to 1996 on this exceptional phenomenon
is briefly presented.

REVIEW OF THE LITERATURE

Writing about the history, causes, and treatment of ab-
errant teeth, Nodine' mentioned that the oldest human spec-
imen showing an impacted and unerupted left mandibular
canine is that of a Mousterian youth found in Vezere,
France, in 1908, and estimated as being 40,000 years old.
Nodine has also mentioned that a prehistoric specimen of
the mandible of a child showing a partialy developed in-
verted canine was found among a number of skulls and
jaws of prehistoric origin taken from a Wiltshire barrow in
England by Bennet.2 Thoma® described this anomaly in liv-
ing patients for the first time.

Observations

A chronological resume of the clinical features of the
transmigratory mandibular canine, as observed by various
earlier authors, is given in Table 1. Findings of the present
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TABLE 1. Chronological Resume of Transmigratory Mandibular Canines Observed by Various Authors?

Overretained Age of Associated
Ca- Position of the Erupted or Deciduous Patient No. Pathology
Author, Year nine Transmigrated Canine Impacted Canine (y) Cases Sex or Remarks
Thoma, 1952 NM  Mesial of first premolar | NM NM 1 NM Cyst
Caldwell, 1955 R Below distal root of left first | NM 31 1 F —
molar
Bruszt, 1958 L Up to R Canine E (labial) CE NM 1 F —
R Up to L Canine E (labial) CE NM 1 F —
Stafne, 1963 NM  Below canine of opposite side | NM NM 1 NM —
Ando et al, 1963 R Followed up till the canine | CE 6-12 1 M Follow up for 6 y

reached other side below
apex of first premolar

Kaufman & Buchner, R Up to left canine E (labial) NM 19 1 F —
1967
Fiedler & Alling, 1968 R Below the root apex of L first | CR 16 1 F —
premolar
Pratt, 1969 R Near mesial surface of left ca- E (labial) CR 19 1 M —
nine
Tarsitano et al, 1971 L Below R mental foramen (3 ca- | 2 CR, CE 3 NM —
nines)
Heiman, 1973 L Up to right canine | CR 30 1 F —
Black & Zallen, 1973 L Impacted below R canine | CR 23 1 M —
Miranti et al, 1974 R Below apex of L anterior teeth | CR 17 1 F —
Greenberg et al, 1976 L Up to root apex of R canine I NM 8 1 M —
Howard, 1976 L Two below R central incisor |
Three below R lateral incisor | 2 CR, 6 CE 10-20 5 6F, 2 M —
R One below L canine | 3
Two below L first premolar |
Barnett, 1977 L Up to R canine E (labial) CE 24 1 F Asian woman
Abbot et al, 1980 R Between the L canine and lat- E (labial) CR 62 1 F —
eral incisor
Hebda, 1980 L Up to R canine | NM 21 1 M —
Zvolanek et al, 1981 L Beneath the mesial root of first | NM 31 1 F —
molar
Joshi et al, 1982 B Up to lateral incisors | 1CR,1CE 19 1 M Indian Boy. Bilateral
reported for the first
time
Shapira et al, 1982 L Up to lingual surface of R later- E (lingual) NM 20 1 F —
al incisor
R Up to L canine root I NM 11 1 M —
R Up to canine root on left | NM 13 1 F Odontoma present
Kerr, 1982 R Up to lateral incisor root | CR 9 1 F —
Sofat, 1983 R Between the two central inci- E CR 20 1 M Indian Boy
sors
O’Carrol, 1984 R Below left canine and first pre- | CR 28 1 F Odontoma present
molar root
Nashashibi et al, 1984 L As far as R lateral incisor root | NM 19 1 M —
R As far as mesial of left canine | NM 24 1 M —
Vaskova et al, 1984 R Up to the left lateral incisor | CR 14 1 NM —
Javid, 1985 NM  Up to first permanent molar | 9CE,1CR 1352 10 6 F, 4 M 8 unilateral, no pathol-

ogy 2 unilateral
chronic intraoral
Fistula

B NM I 2CE,1CR - 3 2 F, 1 M 1 Bilateral chronic, in-
traoral Fistula 2 bi-
lateral, no pathology

Jalili, 1986 B R and L canines lying between | 1CE,1CR 16 1 M —
the apices of central incisors

Zvolanek, 1986 L Ecotopically migrating across | NM 25 1 F —
the midline

Dhooria et al, 1986 R Reached left mental foramen, fol- | NM 17 1 F —

low-up after 1 y and showed
further movement by 3—4 mm
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TABLE 1. Continued
Overretained Age of Associated
Ca- Position of the Erupted or Deciduous Patient No. Pathology
Author, Year nine Transmigrated Canine Impacted Canine (y) Cases Sex or Remarks
L Erupted labially to right central E (labial) CR 19 1 M —
incisor
R Crown tip reached mesial of | CR 22 1 M —
left canine root
Broadway, 1987 L Horizontally positioned, tip of | CR 15 1 F —
crown migrated up to R sec-
ond premolar
Gadalla, 1987 L Crown erupted extraorally in- EO E CE 22 1 F —
verted position through the
chin on R side
Ripari et al, 1988 L Reached right canine root | CR 9 1 M —
Vichi Franchi, 1991 R Left central incisor root | CR 10 1 F —
R Left central incisor root | CR 11 1 M —
L Right central incisor root | CR 12 1 F —
R Left central incisor root | CR 13 1 M —
L Left central incisor root | CR 13 1 F —
R Mandibular left central incisor | CR 16 1 F —
root
L Up to root of right lateral incisor | CR 10 1 F —
R Up to root of left lateral incisor | CR 13 1 M —
L Up to root of right central inci- | CR 14 1 F —
sor
R Traveled up to left second pre- | CR 40 1 F —
molar root
L Traveled up to right first premo- | CE 42 1 F —
lar root
R Transmigrated and erupted E CE 29 1 F —
near left lateral incisor
L Up to central incisor root of | CE 25 1 F —
right side
B R canine reached left lateral in- | CE 40 1 F —
cisor and left canine reached
R central incisor root
Shanmuhsuntharam & R Left lateral incisor root | NM 20 1 F Chinese female
Boon, 1991
L Below apices of right incisors | NM 52 1 M Odontoma, Chinese
male
Mitchel, 1993 L Below right incisor root | CR 13 1 M Fracture of mandible
at early age as etiol-
ogy
Joshi & Shetye, 1994 R Below left first permanent molar | CR 14 1 F —
roots
L Below right incisor root | CE 14 1 F —
Wertz, 1994 L Apex at left central incisor | CR 12 1 M Cyst
root
L Apex at right central incisor | CR 12 1 F —
root
R Apex at left central incisor | CR 9 1 F —
root
R Apex at right central incisor | NM 13 1 M —
root
Kharbanda et al, 1994 L Below root tip of right canine | 11 1 M —
L Below right first premolar root | CR 12 1 F —
Al-Wahedi, 1994 B One above other in horizontal | CR 15 1 F —
position, right canine traveled
more left
L | CR 15 1 F Cyst
L Under the apex of right lateral | CE 9 1 F —
incisor
L Under apex of right central inci- | NM 13 1 F Cyst

sor
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Overretained Age of Associated
Ca- Position of the Erupted or Deciduous Patient No. Pathology
Author, Year nine Transmigrated Canine Impacted Canine (y) Cases Sex or Remarks
L Reached apex of right lateral | NM 20 1 F Cyst
incisor
Parallel and near the mandibu-
lar border

2 R indicates right; L, left; B, bilateral; |, impacted; E, erupted; M, male; F, female; EO extraoral eruption; CR, deciduous canine overretained;

CE, deciduous canine exfoliated; and NM, not mentioned.

TABLE 2. Clinical Features of Transmigrated Mandibular Canines Observed in The Present Collection of 28 Patients?

Pa- Overretained
tient Position of the crown of the Eruption  Deciduous Associated
No. Age,y Canine Transmigrated Canine Status Canine Sex Pathology
1 20 L Up to the right side canine root | Yes F None
2 13 R Mirror-image position on left E No F None
3 12 B Up to middle third of crown | No, No M Cyst
4 15 R Up to the mesial side of left lateral incisor root | Yes M Cyst
5 13 L Up to root apex of right central incisor | No F Odontoma
6 19 L Up to the mesial root of right canine | No F None
7 17 B Right canine more horizontal and more migrated than left | Yes, Yes F None
8 9 L Up to mesial of right lateral incisor root | No F None
9 11 L Near the root tip of right lateral incisor | Yes F None
10 15 L Crown tip reached the right canine root | Yes M None
11 14 L Up to root tip of mandibular second premolar | Yes M None
12 23 L Tip of canine up to mesial root of right first permanent | No F None
molar
13 20 R Up to the mesial root surface of left canine | Yes F None
14 14 R Labial horizontal position up to left canine mesial side | Yes F None
15 17 B Right and left canines in crisscross position crossing the | Yes, No F None
midline
16 18 L Up to mesial of right canine root | Yes F None
17 22 R Up to the mesial side of left canine | No M None
18 17 R Up to the mesial of left lateral root | Yes F None
19 12 R Tip of canine just crossed the midline | No M Cyst
20 21 L Just crossed root apex of right lateral incisor | Yes M Cyst
21 13 L Just under the root tip of right canine | Yes F Cyst
22 11 R Touching root apex of left lateral incisor | Yes M None
23 12 R Touching root apex of left central incisor | Yes F None
24 13 L Reached mesial root surface of right canine | Yes M Cyst
25 13 L Reached mesial root of right canine | Yes F Cyst
26 10 L Reached mesial of right lateral incisor | Yes F None
27 12 L Reached mesial surface of right canine | Yes M None
28 12 B Right and left rotated with their labial surface towards | Yes, Yes F Cyst

mandibular border, right moved more than left

2 R indicates right; L, left; B, bilateral; I, impacted; E, erupted; M, male; and F, female.

study of 28 patients are given in Table 2. All the transmi-
grated canines were impacted except in 1 patient, in whom
the right canine had transmigrated and erupted mesia to
the left canine in a mirror-image position (Figure 1). Figure
2 shows a patient’s orthopantomographic picture of the den-
tition having bilateral transmigration of lower canines. Ta-
ble 3 shows the comparison of the clinical features of such
canines from earlier reports and the present one.

To find out whether the prevalence of clinical features of
the present investigation differs significantly from those ob-
served by earlier authors, chi-square tests were carried out.

The results did not show statistically significant differences
between the 2 studies at the 95% confidence level with 1
to 5 degrees of freedom (Table 4).

Retrospection and Discussion

Nomenclature. The condition described here has been
identified by various names, such as aberrant, impacted,
imprisoned, anomalous,* misplaced,® displaced,®” ectop-
ic,®® malposed,’**? unusual,®® transposition,*** malerup-
tion,*> displacemant,®” migratory,’® and transmigration.*®

Angle Orthodontist, Vol 71, No 1, 2001
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FIGURE 1. (Case 1) Photograph of the patient's teeth, showing the right mandibular canine erupted in the mirror-image position with its

counterpart on the left side.

FIGURE 2. (Case 28) Female patient, 12 years old, OPG showing bilateral canine transmigration under the incisor’s roots. The right canine
migrated more than left and is lying more parallel and near the mandibular border. The labial surfaces of both canines are facing the mandibular
border. Both canines are impacted and have cystic lesions around them. Right and left deciduous canines are overretained.

Transmigration appears to be the most appropriate, because
the canine migrates from one side of the jaw to the other
side, passing through the jaw midline.

Frequency of occurrence. Canine impactions occur 20
times more frequently in the maxilla than in the mandible,*’
and impacted maxillary canines have not been observed
migrating across the midline palatal suture. According to

Angle Orthodontist, Vol 71, No 1, 2001

Thoma,® mandibular canines are rarely found in a horizontal
position in the mandible, and their transmigration is a very
rare phenomenon. Javid®® reported that a radiographic sur-
vey of 1000 students revealed only 1 transmigrated im-
pacted mandibular canine. Zvolanek'® was unable to find
any statistical frequency of occurrence of this anomaly in
the earlier literature. Therefore, he reviewed 4000 patients
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TABLE 3. Comparison of Clinical Features of Transmigrated Mandibular Canines Observed by Earlier Authors With Those From the Present

Study on 28 Patients

Earlier Reports % Value of  Actual Number of % Value of  Actual Number of
Variable (n = 39) Earlier Reports Bilateral Cases® Present Study Present Study Bilateral Cases®

No. of cases

Unilateral 82 92.1 24 85.7

Bilateral 7 7.9 7 4 14.3 4
Side of canine

Not recorded 12 14.6

Right 31 37.8 9 375

Left 39 47.6 15 62.5

Bilateral 7 4
Eruption status

Impacted 71 86.6 7 23 95.8 4

Erupted 11 134 Nil 1° 4.2 Nil
Age range, y 9-42 9-23
Sex

Female 50 60.9 4 18 64.3 3

Male 26 31.7 3 10 35.7 1

Not recorded 6 7.4
Overretained deciduous cuspid

Yes 36 43.9 4 17 70.8 5

No 27 32.9 4 7 29.2 3

Not recorded 19 23.2 3
Associated pathology

Yes 12 15.9 2 7 15.9 2

No 70 84.1 5 17 84.1 2

2 Of these 11 erupted teeth, 9 were labial, 1 lingual, and 1 extraoral.
b The single erupted tooth was in the labially mirror image position.
¢ % value not calculated because there were very few cases.

TABLE 4. Statistical Evaluation of the Observations Between the Findings of the Present Study and Those of Earlier Investigators

95% Confidence

Interval of
Pearson Chi-Square  Degrees of Difference,
No. Eruption Status Value Freedom Lower, Upper Difference
1 Impacted, erupted, both impacted, 2.594 3 1.03 Not significant
extraoral eruption 1.54
2 Overretained deciduous cuspid 11.266 5 1.18 Not significant
1.96
3 Position of cuspid: right, left, 5.193 3 1.30 Not significant
bilateral, not mentioned 1.55
4 Males, females not mentioned 1.995 2 1.17 Not significant
1.55
5 Associated pathology, no or yes 5.036 1 1.14 Not significant
1.57

records but failed to find any additional cases. Most of the
authors have reported single cases, but Bruszt® found 2
cases. Tarsitano and associates?* observed 3, Howard* pub-
lished 8, Javid® reported 13, and Dhooria et a? published
3. Joshi et al* were the first to report the bilateral occur-
rence of transmigratory canines, and later Javid® reported
3 cases of the bilateral occurrence of this anomaly. In the
present report, observations on 28 patients have been de-
scribed.

Symptoms. Nodine' reported that impacted and migrated
mandibular canines are often discovered without having
produced any apparent symptoms suggestive of their pres-

ence. During the initial examination of a 12- or 14-year-
old orthodontic patient demonstrating the absence of the
permanent canine from the mandibular arch, the permanent
canine may be suspected to be in an impacted position in
the jaw. The prolonged retention of the deciduous canine
is quite often a reliable clue leading to the discovery of its
impacted permanent successor. It is possible that routine
full-mouth intraoral dental radiographs may fail to reveal
impacted canines.* However, since the advent of panoramic
radiography, it has become rather easy to detect amigratory
tooth, and it is possible that more cases will be reported in
the future. Twenty-seven of the patients observed in this

Angle Orthodontist, Vol 71, No 1, 2001
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investigation did not have any symptoms as far as the im-
pacted canines were concerned.

Only 1 patient (Figure 1), in whom both canines had
erupted on the labial aspect on the left side in a mirror-
image position, complained of unsightly appearance of
teeth while smiling. Ando and associates** also reported
that they had not observed any symptoms such as pain or
oppression of mandibular nerve owing to the transmigration
of canine in their patients.

Associated pathological conditions. In a very true sense,
the transmigration of a tooth should not have any patho-
logical conditions associated with that tooth.'2> However,
Thoma? and Shapira et al® have described this anomaly ac-
companied by a cyst or odontoma. Therefore, in the present
paper, some cases have been included only on the basis of
the canine's having migrated across the midline. It is dif-
ficult to say that these pathological conditions were respon-
sible for the transmigration process or the pathological con-
dition occurred after the migration of the canine.

Sde of occurrence. The left canine is more involved than
the right canine, and women tend to have this condition
more frequently than do men. It is not possible to offer any
plausible reason for this preference. However, it can be ob-
served that all these patients reported first to the orthodon-
tist for their malocclusion problem, and the impacted un-
erupted and migratory teeth were detected secondarily dur-
ing the clinica and radiological examination. Among or-
thodontic patients, women are usually more common than
men, and this would also reflect on such findings in this
study.

Distance of migration. The distance traveled by the man-
dibular canine in the process of migration, as reported from
the literature cited in this paper, ranged from a position
below the central incisor roots® on the opposite side to a
position below the distal root of first permanent molar on
the opposite side. 6 2327

According to Javid,*® an impacted mandibular canine that
has crossed the midline more than half of its length should
be considered as transmigrated. However, the present author
feels that not the distance of migration after crossing the
midline, but the tendency of a canine to cross the barrier
of the mandibular midline suture is a more important con-
sideration. Moreover, it will aso depend in what stage of
transmigration the tooth is when the orthodontist or the oral
surgeon first sees the patient.

Foeed of migratory movement. This aspect could not be
investigated in the present 28 cases because a follow-up
radiological examination was not possible. Howard* found
that the greatest distance traveled by an impacted canine
was to the first premolar on the opposite side of the arch
in 2 patients, one aged 12 years and the other aged 15 years.
Howard reasonably expected that the older patient would
show a greater distance of travel because alonger time had
been available for the migratory canine to travel. However,
this was not found to be the case. In one of Howard's 20-
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year-old patients, the canine had transmigrated up to the
lateral incisor on the opposite side, and in the second 18-
year-old patient, the impacted canine had traveled to the
canine on the other side of the arch.

Abbot and associates?® observed the movement of a ca
nine up to a position between the lateral incisor and the
canine on the opposite side of the mandibular arch in a 62-
year-old patient. It is apparent, however, that migration is
arelatively slow process. Dhooria and associates® observed
about 3 to 4 mm of movement of a transmigratory canine
in one of their patients during 1 year.

The only long-term series of radiographs found in the
literature of a transmigrating mandibular canine is that of
Ando and coworkers? who observed transmigration in
their patient for 6 years. During this time, the canine moved
from its original position to a place near the mental foramen
on the opposite side. Ando et a further stated that move-
ment of transmigratory canine is more rapid before the for-
mation of itsroot, but Dhooria et al?? observed afairly rapid
movement even after completion of the root formation.

Greenberg and Orlian® published radiographic evidence
documenting ectopic movement of a canine apical to the
mandibular incisors of the opposite side of the arch in 30
months. Stafne® pointed out that the greatest amount of
movement takes place before complete development of the
root of the tooth, and the tooth always travels in the direc-
tion of the crown. Sutton® expressed a similar opinion.

Overretained deciduous canines. Four of the 28 patients
from the present investigation showed bilateral transmigra-
tion of canines. In one 12-year-old patient, orthodontic
treatment was in progress, and neither deciduous canine
was present. The second patient, aged 17 years, had re-
tained both deciduous canines. The third patient, aged 17
years, had 1 overretained deciduous canine, and the other
one had exfoliated. This means that out of 6 deciduous
canines, 3 were overretained and 3 had exfoliated. The
fourth patient, aged 12 years, had both deciduous canines
overretained. From 24 patients who had unilateral trans-
migration, 17 patients had overretained canines, and in 7
patients the deciduous canines had exfoliated.

The survey of the earlier authors' work revealed that 19
authors have not mentioned anything about the deciduous
canines. From the work of the remaining authors, it was
found that 36 deciduous canines were overretained and 27
were exfoliated.

From the present author’s earlier study* on the trans-
posed maxillary canine, it was observed that 60.5% of max-
illary deciduous canines were overretained, whereas 39.5%
of the deciduous canines had exfoliated. In the mandibular
arch, the present study showed 70.8% overretained decid-
uous canines, and 29.2% had exfoliated. This observation
shows that, in the absence of the developing permanent
mandibular canine under the deciduous canine, the resorp-
tion process of the root of the deciduous canine is rather
slow.
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The axial inclination of impacted canines. Howard* ob-
served that those canines that lie between 25° and 30° in
the midsagittal plane represent a group of unerupted canines
that are displaced but not migrating across the mandibular
midline. Those impacted canines that are between 30° and
95° are a group that tends to cross the midline. An overlap
appears to exist between 30° and 50°. When this angle ex-
ceeds 50°, crossing the midline becomes arule. Considering
this aspect, the migratory canines from the present paper
ranged from 45° to 90°, the only exceptions being the erupt-
ed canine in mirror-image position with the other side ca-
nine (Figure 1) and those observed earlier by Pratt®* and
Bruszt.2®

Etiology. Nodine* reported that it is not possible to put
forward a definite etiologic factor responsible for this
anomaly but noted that abnormal displacement of the dental
lamina in the embryonic life is a commonly accepted ex-
planation of the cause of the displacement and noneruption
of such canines.

Heredity has been suggested as a causative factor. Ben-
nett> emphasized that a very small obstacle, such asasmall
root fragment, would be sufficient to divert atooth from its
normal path of eruption. Mitchell” noted that traumatic frac-
ture of the mandible near the site of the mandibular canine
has been observed in one 7-year-old patient as a causative
factor leading to the transmigration of the mandibular per-
manent canine.

Vichi et a® mentioned that, even though the actua
mechanism responsible for the transmigration is not clearly
understood, they observed proclination of the lower inci-
sors, increased axial inclination of the unerupted canine,
and an enlarged symphyseal cross-sectional area of the chin
in nearly in al their cases. They suggested that these factors
could play an important role in the mechanism of trans-
migration. They further stated that the unerupted canine has
the possibility of deviating from its normal development
site, moving to a horizontal position, and migrating through
the symphyseal bone only if enough space is available in
front of the roots of the lower incisors.

The present author feels that it is possible to prove this
point only if one has a cephalometric record of the chin
morphology before, during, and after the migratory canine
has left the mandibular symphyseal sutural region. Most of
the canines in the present investigation were diagnosed
from orthopantomographs at just one time. As long as the
impacted migratory canine is lodged in the symphysea
area, this area will grow larger to accommodate the im-
pacted canine, and because the process of migration is slow,
when the transmigratory canine leaves the symphyseal area
to move further, the symphyseal area will return to its nor-
mal size. At the same time, the axial inclination of the man-
dibular incisors will also change, and the configuration of
chin morphology will return to its earlier shape and size.

Sutton?® described a process wherein the canine, for some
unknown reason, deviates to a horizontal position and an

19

abnormally strong eruptive force directs the crown through
the dense mandibular symphysis to the other side. In ad-
dition to this, Javid®® reported that the conical shape of the
crown and the root of the mandibular canine facilitate its
transmigration process within the mandible.

Preventive and interceptive treatment. It is possible that
in some cases, unexpected pathological conditions may ap-
pear on radiographs when the radiographs are critically and
completely examined. For example, when the dental sur-
geon finds an excessive mesial inclination of the unerupted
mandibular permanent canine in an 8- to 9-year-old patient,
the inclination may be associated with a mechanical ob-
struction to its normal eruption, an enlarged symphyseal
area, and proclinated mandibular incisors.

Vichi et al®? suggest that such a patient should be kept
under critical observation with periodical orthopantomo-
graphic examinations. If the position of the unerupted man-
dibular canine is observed to progressively tilt more to the
mesial, interceptive measures such as prompt extraction of
the deciduous canine and, if necessary, surgical exposure
of the impacted canine should be followed by orthodontic
treatment. Once the transmigration process is definitely es-
tablished, the only treatment possible is surgical extraction.
Howard* expressed the opinion that a surgical repositioning
of the canine should be attempted before extracting the
transmigrated canine. If the malocclusion requires an ex-
traction mode for orthodontic treatment in the lower arch,
then the transmigrated canine should be extracted instead
of the usual premolar unit. This would reduce the ortho-
dontic treatment time and also the hazardous orthodontic
tooth movement. Special attention should be given to those
cases that demonstrate disturbance of eruption sequence or
where the deciduous teeth are overretained.

In patients whose radiographs demonstrate the presence
of an unerupted mandibular canine that is excessively tilted
to the mesial, and if the canine has begun to migrate across
the incisors, a decision to prematurely extract the first pre-
molars should be avoided. Observation in younger patients
perhaps gives an opportunity of watching to see if the ca-
nine migrates further. However, beyond the age of 14 years
there is seldom any reason for observation, and surgical
extraction remains the only choice.®

Orthodontic treatment. Wertz® described the only pub-
lished paper that illustrates a successful attempt to bring
transmigrated canines into their normal place. In 3 out of
4 cases he attained an excellent result; however, in the
fourth patient he had to extract the transmigrated canine
and consider the extraction of other premolars to complete
the orthodontic treatment. Wertz3 concluded that, although
it is difficult, it is possible to bring an impacted transmi-
grated canine positioned to the labial to its normal position.

Wertz®* also noted that, if the tip of the crown has mi-
grated past the adjacent lateral incisor root apex, it might
be mechanically impossible to bring the aberrant canine
into its normal place. In such a case, Wertz* advocated that,
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if a nonextraction method of orthodontic treatment is in-
dicated, a surgical repositioning should probably be at-
tempted before just extracting the transmigrated canine.
However, if the diagnosis indicates an extraction mode of
treatment in the lower arch, then the transmigrated canine
should be extracted instead of the usua premolar, elimi-
nating excessive treatment time. Howard* expressed a sim-
ilar viewpoint.

Notes on surgical extraction of such canines. The reports
of Caldwell?® and aso of Bruszt® clearly show that the
transmigrated canine maintains its nerve supply from the
original site. Hence, it is necessary to anesthetize the nerve
of the side to which the canine belongs, especially when
the extraction is to be attempted under local anesthesia.
However, if general anesthesia is to be used, this problem
does not arise. If the other teeth are in normal position and
space for the impacted transmigrated canine is sufficient, a
transplantation process as described by Howard* may be
undertaken. In patients for whom the transmigrated canine
is asymptomatic, radiographic examination at regular inter-
vals would definitely help early detection of further migra-
tion or development of some pathological changes around
the canine in question. The deciduous canine remains ov-
erretained most of the time in such cases; its root does show
resorption but is rather slow. Extraction of a transmigrated
tooth should be done as far as possible through an intraoral
approach. Nevertheless, if necessary, an extraoral approach
can be adopted.

Summary. Transmigration of the mandibular canine
across the mandibular midline is a rare and elusive phe-
nomenon described in the dental literature. Most of the au-
thors have described cases of singular occurrence, but there
are a few who have found more cases. The distance of
migration by this tooth ranged from its tip's just crossing
the mandibular midline and reaching below the incisor root
to a position below the distal root of the mandibular first
permanent molar on the opposite side.

This paper describes 28 cases exhibiting transmigratory
canines. Women appear to have been affected more than
men. In addition, this phenomenon occurs more frequently
with the left canine than the right canine. Invariably, the
tooth migrates without any pathological entity, but there are
a few cases in which a cyst or an odontoma has accom-
panied such a tooth. Most of the time, there are no symp-
toms, and such teeth have been discovered at the time of
radiographic examination before orthodontic treatment.
Since the advent of panoramic radiography, such migratory
teeth have been discovered more frequently. Etiology of
this phenomenon is obscure. However, abnormal displace-
ment of the tooth bud in the embryonic life is a commonly
accepted explanation. Heredity has been hinted at as a caus-
ative factor.

A very small obstacle, such as a small root fragment,
could be sufficient to divert this tooth from its normal path
of eruption. Traumatic fracture of the mandible near the site
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of the mandibular canine in a 7-year-old has also been
found as a causative factor associated with transmigration.
The deciduous canine remains overretained most of the
time in such cases. Its root does resorb, but at a slower rate.
The transmigrated canine usually remains impacted, but oc-
casionally it erupts labially, lingually, or in the mirror-im-
age fashion with the contralateral side canine. The presence
of an overretained mandibular deciduous canine should al-
ways be investigated radiologically. Anintraoral radiograph
usually is not sufficient, and it should be supplemented with
an occlusal and extraoral oblique lateral radiograph, pref-
erably an orthopantomograph.

In this paper, 39 publications describing this anomaly
from worldwide sources have been reported. However, it is
possible that, although unintentional, some qualified pub-
lications are likely to have escaped attention. Yet it can be
said that this paper represents the most complete compila-
tion of the papers on the subject of transmigration of man-
dibular canines assembled up to end of 1996.

CONCLUSIONS

Transmigration of the mandibular canine across the man-
dibular midline is an uncommon phenomenon described in
the dental literature. Most of the time, the canine just mi-
grates without any pathological entity, but in a few cases a
cyst or odontoma accompanies such a tooth. Most of the
time there are no symptoms, and such teeth have been dis-
covered at the time of radiological examination before or-
thodontic treatment.

Since the advent of panoramic radiography, such mi-
gratory teeth have been discovered more frequently. Eti-
ology of this phenomenon is obscure. However, heredity,
trauma to the mandible at a very early age of the patient,
and a very small obstacle, such as root fragment, could
be sufficient to divert such a tooth to an abnormal path.
Extraction of the transmigrated canine appears to be the
only choice of treatment in most of the cases. Nonetheless,
in exceptional conditions when other teeth are in normal
position and the space for the migrated canineis sufficient,
a transplantation procedure is one way of treating such
cases.

It is necessary to take care to anesthetize the transmi-
grated tooth from the side where it originated. However, if
the surgical extraction is done under general anesthesia, this
problem does not arise. The presence of an overretained
mandibular deciduous canine should always be investigated
radiographically. An intraoral radiograph is usually not suf-
ficient, and it should invariably be supplemented with an
occlusal and extraoral radiograph, preferably an orthopan-
tomographic radiograph. The present study confirms the
findings of the earlier investigations.
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