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ABSTRACT

Purpose : This study was performed to determine the prevalence of maxillary canine impaction on a basis of a
single panoramic radiograph in Bangladeshi population.

Materials and Methods : A random sample of seven hundred panoramic radiographs was collected from the patient
record of a dental clinic. All the selected panoramic radiographs were taken from January 2009 to August 2010 by a
single panoramic radiograph machine with the same exposure time (19 seconds) for all radiographs. One hundred
and twenty panoramic radiographs were excluded to minimize the selection bias. In a dim lit room, an observer
assessed the radiographs on a standard radiographic light box. The position of the impacted maxillary canine was
recorded in line with the longitudinal axis of a tooth using the edge of a metal ruler. Data were subsequently put on
SPSS 11.5 software and chi-square () tests were applied to find out the association.

Results : Among 580 panoramic radiographs it was found that impacted maxillary canines were present in only 7
(1.2%) radiographs. A statistical significant difference was found between the age of the patients and the vertical
position of the impacted canines (p=0.000) and between the age of the patients and the horizontal position of the
impacted canines (p=0.003).

Conclusion : The prevalence was found to be low compared with the present study from the limitation of panoramic
image. Further study needs to include three-dimensional imaging modality. (Imaging Sci Dent 2011; 41 : 155-9)
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Introduction

Accurate information of the position of impacted canine
may contribute to the decision to perform a less invasive
procedure when exposure of the canine is required.' Peri-
apical repositioning flap procedure might be a choice in
labially impacted canines whereas the extensive removal
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of bone might be necessary for the extraction of palatally
impacted canine. Also, the prognosis of an impaction can
be assured accurately only when the exact position of the
impacted tooth is evaluated. The use of various techniques
including panoramic radiograph has been advocated for
localization.”

Maxillary canine is the most frequently impacted tooth
except third molar.” Early detection of impacted maxillary
canine can be possibly made in young patients, though
wide variation in eruption time was reported.* The impact-
ed canine can be detected by combination of careful clini-
cal and complete radiographic examinations. Clinically,
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digital palpation of buccal surface above primary canine
root, which can reveal the position of maxillary permanent
canine even in a 9- or 10-year-old patient, has been recom-
mended as a tool for early diagnosis.™® Few studies con-
sidered the usage of single panoramic radiograph for the
purpose. It would be advantageous to use panoramic radio-
graphs in localizing impacted maxillary canines as it was
the most commonly recommended screening radiograph,
delivers relatively less radiation, easy to perform, cost
effective, and readily available.”® The alignment of retain-
ed and displaced maxillary canines is a particular challenge
in orthodontics. There are manifold reasons for this: 1. The
maxillary canine has a great functional and esthetic value.
2. Following the wisdom teeth, it is the tooth most often
affected by retention and displacement. 3. The orthodontic
re-alignment is a difficult and extensive type of treatment.’
However, the position of this important pathological land-
mark has not as yet been investigated in Bangladesh. The
purpose of this study was to assess the prevalence of the
vertical and horizontal position of maxillary canine impac-
tion on a basis of a single panoramic radiograph in Bang-
ladeshi population.

Materials and Methods

The survey was a descriptive cross-sectional study to
identify prevalence of impacted maxillary canines in Bang-
ladeshi population. A random sample of seven hundred
panoramic radiographs was collected from the patients’
record of a dental clinic in Dhaka city. All the panoramic
radiographs were taken from January 2009 to August 2010
by a single panoramic radiographic machine (Soredex,
Helsinki, Finland), and the exposure time was set at 19
seconds. Among seven hundred panoramic radiographs,
one hundred and twenty panoramic radiographs were ex-

cluded to minimize the selection bias. Those that were ex-
cluded from the study are: erupted and rotated canines,
malaligned upper central incisor or class-II division 2 mal-
occlusion, those patients that already had their maxillary
canines extracted before 13 years of age. The study subjects
included patients from 13 years to 90 years of age with the
mean age 40.1 years with unerrupted maxillary canines.
The remaining 580 radiographs (1160 sides) were analyzed
according to the age, gender, and vertical and horizontal
position of the canine impaction. On the panoramic radio-
graph, the height of the tip of the crown of each displaced
canine was assessed in the vertical plane relative to the
ipsilateral central incisor. The root of the central incisor
was divided in to three zones: apical, middle, and coronal.
The apical zone included the apical third of the root, and
the middle zone consisted of the middle third of the root;
the remainder of the root was classified as the coronal
zone. For horizontal position, the following measurements
were assessed. The widest mesio-distal dimension of the
impacted canine was measured on a line perpendicular to
the long axis. The widest mesio-distal dimension of the
erupted and properly positioned canine was measured on a
line perpendicular to the long axis. The widest mesio-distal
dimensions of both central incisors were measured on a
line perpendicular to their long axis.””

In a dim-lit room, an observer assessed each radiograph
on a standard radiographic light box. Before beginning
the study, the features to be evaluated for every radiograph
were determined. The position of the impacted maxillary
canine was recorded in line with the longitudinal axis of a
tooth using the edge of a metal ruler. Data were subse-
quently put on SPSS 11.5 (SPSS Inc, Chicago, USA) sta-
tistical software and simple descriptive statistical analysis
and chi-square (X’) test were applied to find out the asso-
ciation.

Fig. 1. Panoramic radiograph shows
an impacted maxillary canine in a
32-old-year patient.
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Results

Out of 580 panoramic radiographs it was found that im-
pacted maxillary canines were present in only 7 (1.2%)
radiographs. Based on the vertical position on the panoram-
ic radiographs, 3 (0.5%) were positioned in the apical zone,
1 (0.2%) were positioned in the middle zone and 3 (0.5%)
were positioned in the coronal zone (Table 1). Most of the
impacted maxillary canines that were placed coronally
were found in between 13-20 years of age (Table 2). A
statistical highly significant association (p=0.000) was
found between the age of the patients and the vertical posi-
tion of impacted canines (Table 2).

Based on the horizontal position on the panoramic radio-
graphs, five canines (0.9%) were positioned in the buccal
area, while two canines (0.3%) were placed in the palatal
area (Table 3). Most of the impacted maxillary canines that
were placed buccally were found in the 13-20 age group

Table 1. Frequency of vertical position of impacted maxillary
canine

Frequency Percent
Apical 3 0.5
Middle 1 0.2
Coronal 3 0.5
Absent 573 98.8
Total 580 100.0

Table 2. Age of the patients and vertical position of impacted max-
illary canine

Age Apical Middle Coronal Absent Total Chi- P value
square
13-20 1 0 3 33 37
21-30 0 0 0 95 95
31-40 2 0 0 136 138
41-50 0 1 0 124 125
51-60 0 0 0 119 119 55.89 0.000
61-70 0 0 0 50 50
71-80 0 0 0 13 13
81-90 0 0 0 3 3
Total 3 1 3 573 580

Table 3. Frequency of horizontal position of impacted maxillary
canine

Frequency Percent
Buccal 5 0.9
Palatal 2 0.3
Absent 573 98.8
Total 580 100.0
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Table 4. Age of the patient and horizontal position of impacted
maxillary canine

Age Buccal Palatal Absent Total Chi- P value
square

13-20 3 1 33 37

21-30 0 0 95 95

31-40 1 1 136 138

41-50 1 0 124 125

51-60 0 0 119 119 33.31 0.003
61-70 0 0 50 50

71-80 0 0 13 13

81-90 0 0 3 3

Total 5 2 573 580

(Table 3). A statistical significant association (p=0.003)
was also found between the age of the patients and the
vertical position of the impacted canines (Table 4). No sta-
tistical significant association was found between the gen-
der of the patients and the vertical and horizontal position
of the impacted maxillary canine.

Discussion

The permanent canines are well recognized as important
teeth, by virtue of their pivotal role in establishing the arch
form, their contribution in an esthetic smile, and their par-
ticipation in functional occlusion. Moreover, they are sec-
ond only to the third molar as the most frequently impacted
teeth. Proper localization of impacted tooth plays a funda-
mental role in determining the feasibility of the surgical
approaches and the best access to use as well as the proper
direction of application of orthodontic forces.

The displaced maxillary canine has been the subject of
many clinical studies. Our findings concurred with those
studies in some respects, such as the fact that young people
were significantly more often affected than the elderly.”"
This study determined the prevalence of impacted maxil-
lary canines in Bangladeshi population using panoramic
radiographs. It has been advised that panoramic radiograph
should be used with caution in performing absolute mea-
surements or relative comparisons.'’ The impacted maxil-
lary canines were the most commonly found on the buccal
side. Previous studies suggested that the percentage of buc-
cal placement ranges from 40-75%.'*" Tt varied depend-
ing on the number of cases and the technique of localiza-
tion. The present study showed that 0.9% of the canines
were buccally placed.

Clinical evaluation of the exact location of the impacted
canine is often difficult. The clinician should, therefore,
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consider entirely the radiographic evidence alone.” Several
radiographic techniques for the determination of the posi-
tion of the unerrupted maxillary canines have been advocat-
ed in the past either in a single radiograph or in combina-
tions, with every effort taken towards minimizing the radi-
ation dose and cost while maximizing the information.'®

Panoramic radiograph was considered for the localization
of impacted canines for a period of time, however, regard-
less of the method applied, the conventional radiographs
could not show the exact appearance of the impacted tooth
in its longitudinal axis and the relationship with the neigh-
boring bony structures,” even there were a few studies on
localization using single panoramic radiograph.'”'® In the
present study it was found that in the vertical plane of the
impacted canine, most of the canines were present in the
coronal and apical zone. In the horizontal plane most of
the impacted maxillary canines were present in the buccal
side. These findings were similar to the studies performed
in Israeli and Indian populations.”'®

In this study it was found that most of the impacted max-
illary canines were present in young people especially
between 13 and 30 years of age, which was similar to a
study in India.'® Adjacent anomalous or missing maxillary
lateral incisors have been implicated in the etiology of
palatally displaced canines by not providing proper guid-
ance to the canine during its eruption. However, a recent
review of the literature suggested that the etiology of
palatally displaced canines was genetic in origin. The eti-
ology of labially or buccally impacted canines might be
different from the displaced canine, being due to inadequ-
ate arch space. Cross-sectional occlusal radiographs are
recommended for localization, however they have limita-
tions."

A large number of impacted maxillary canines were ex-
cluded from the study because they were rotated, resulting
in a projection that was the mesial or distal view of the
same tooth on the panoramic radiographs. The sample size
was as small as 160 subjects in the study by Chaushu et al,
and the same exclusion criteria was also applied.” The lar-
gest number of impacted canines were projected in the
coronal (5) zone and buccal (5) zone. In a previous study,
66.15% of buccally impacted canines were found in the
coronal zone, and 74.74% of palatally impacted canines
were found in the middle (8) zone. Only three (0.5%) im-
pacted canines were present in the apical zone, and two
(0.3%) canines were present in the palatal zone. This was
in contrast to 14 (8.75%) labially and 6 (3.75%) palatally
impacted canines in the apical zone in the study by Chau-
shu et al.” In our investigation most of the impacted cani-

nes in the apical zone were excluded as they were either
rotated or horizontally placed.

In conclusion, impacted canines can be detected at an
early age, and clinicians might be able to prevent them by
means of proper clinical diagnosis, radiographic evaluation
and timely interceptive treatment. Surgical techniques that
can be used to manage impacted canines vary depending
on whether the impactions are labial or palatal, and the
orthodontic techniques vary according to the clinical judg-
ment and experience. The clinician needs to be familiar
with the differences in the surgical management of the labi-
ally and palatally impacted canines, the best method of
attachment to the canine for orthodontic force application,
the advantages of one-arch versus two-arch treatment, and
the implications of canine extraction. A single panoramic
radiograph can serve as a reliable indicator for determin-
ing the bucco-palatal position of the impacted permanent
maxillary canines when they lie in the middle and coronal
zones with respect to the ipsilateral central incisor. Preva-
lence was found to be low in present study because a large
number of impacted maxillary canines were excluded from
the study because they were rotated, resulting in a projec-
tion that was the mesial or distal view of the same tooth on
the panoramic radiographs, and some patients had their
maxillary canines already extracted.

References

1. Gavel V, Dermaut L. The effect of tooth position on the image
of unerupted canines on panoramic radiographs. Eur J Orthod
1999; 21: 551-60.

2. Nagpal A, Pai KM, Setty S, Sharma G. Localization of impact-
ed maxillary canines using panoramic radiography. J Oral Sci
2009; 51: 37-45.

3. Shapira Y, Kuftinec MM. Early diagnosis and interception of
potential maxillary canine impaction. J Am Dent Assoc 1998;
129: 1450-4.

4. Hurme VO. Ranges of normalcy in the eruption of permanent
teeth. J Dent Child 1949; 16: 11-5.

5. Bhuvaneshwari, Ahmed J, Singh MP. Use of panoramic radio-
graph as a single radiographic technique to localize impacted
maxillary canine. J Cancer Sci Ther 2010; 2: 163-5.

6. Ericson S, Kurol J. Longitudinal study and analysis of clinical
supervision of maxillary canine eruption. Community Dent
Oral Epidemiol 1986; 14: 172-6.

7. Chaushu S, Chaushu G, Becker A. The use of panoramic radio-
graphs to localize displaced maxillary canines. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1999; 88: 511-6.

8. Fox NA, Fletcher GA, Horner K. Localising maxillary canines
using dental panoramic tomography. Br Dent J 1995; 179: 416-
20.

9. Grande T, Stolze A, Goldbecher H, Kahl-Nieke B. The dis-
placed maxillary canine - a retrospective study. J Orofac Orthop

— 158 —



10.

11.

12.

13.

14.

2006; 67: 441-9.

Ferguson JW, Parvizi F. Eruption of palatal canines following
surgical exposure: a review of outcomes in a series of consecu-
tively treated cases. Br J Orthod 1997; 24: 203-7.

Laster WS, Ludlow JB, Bailey LJ, Hershey HG. Accuracy of
measurements of mandibular anatomy and prediction of asym-
metry in panoramic radiographic images. Dentomaxillofac
Radiol 2005; 34: 343-9.

Hebbale M, Halli R, Bagewadi A, Keluskar V. Comparative
evaluation of radiographic techniques for the localization of
impacted maxillary canine. J Indian Acad Oral Med Radiol
2006; 18: 155-62.

Warford JH Jr, Grandhi RK, Tira DE. Prediction of maxillary
canine impaction using sectors and angular measurement. Am
J Orthod Dentofacial Orthop 2003; 124: 651-5.

Marzouk W, ElMostehy R, Al-Qurashi A. Combined surgical
and orthodontic treatment of impacted maxillary canines. Saudi
Dent J 1997; 9: 90-8.

15.

16.

17.

18.

19.

— 159 —

Sheikh Mohammad Alif et al

Liu DG, Zhang WL, Zhang ZY, Wu YT, Ma XC. Localization
of impacted maxillary canines and observation of adjacent
incisor resorption with cone-beam computed tomography. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 2008; 105: 91-
8.

Sudhakar S, Patil K, Mahima VG. Localization of impacted
permanent maxillary canine using single panoramic radiograph.
Indian J Dent Res 2009; 20: 340-5.

Keur JJ. Radiographic localization techniques. Aust Dent J
1986; 31:86-90.

Wolf JE, Mattila K. Localization of impacted maxillary canines
by panoramic tomography. Dentomaxillofac Radiol 1979; 8:
85-91.

Jacobs SG. The impacted maxillary canine. Further observa-
tions on aetiology, radiographic localization, prevention/inter-
ception of impaction, and when to suspect impaction. Aust
Dent J 1996; 41: 310-6.



