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ABSTRACT:

Background - Maxillary Canines being the cornerstone tooth of the arch provides guidance for mandibular
movements. An efficient timely diagnosis of impacted canine will aid the physician in better treatment planning and
proper intervention in this situation.

Aim — The present research aims to evaluate the angulation, and positioning of unerupted canines which are
impacted using OPG and report on the prognosis of subjects reporting to a private dental centre and hospital in
Chennai city.

Materials and method — Patients referred from Junel9 to March 21 for canine impaction were enrolled in the
study. The sample size of the present study is 37 subjects. The information was gathered from the case records of
subjects reporting to a dental hospital. Result data about the canine impaction was collected and its prognosis for
disimpaction was assessed. After tabulation in excel the data and imported to SPSS. Chi square tests were done for
finding the association of variables involved and their statistical significance. The level of statistical significance in
this study was determined to be P0.05.

Result - Significant associations of canine impaction prognosis and gender of the subjects was noted,(p value
<0.05) also canine impaction prognosis was associated with the involved quadrants (p value <0.05). Significant
association of age group and prognosis of canine impaction was noted (p value <0.05).

Conclusion -In thecurrent investigation it was reported that more number of females had average prognosis for
canineimpaction than males and also the first quadrant was associated with more impacted canine teeth with average
prognosis.
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INTRODUCTION

Maxillary canines, also known as cornerstone of the dental arch, play a significant role in patients' aesthetics and
mastication. They are essential for chewing and cutting food, as well as guiding the jaw into proper
alignment.(Korbendau and Patti, 2019). Impaction of the permanent canine is a condition in which the tooth is
embedded in the alveolar bone preventing its eruption(Prskalo et al., 2008). Canine impaction is caused by a
combination of genetic factors, lateral incisor deformities, and crowding. The lateral incisor roots as per canine
guidance theory directs the canine into precise occlusion.(Vastardis, 2000). Anomalies in the lateral incisor roots
will prompt the canine to be displaced and miss its path of eruption.(Pirinen, Arte and Apajalahti, 1996). After the
lower third molar teeth the maxillary canines are common teeth to remain impacted with a reported incidence of
0.8% to 2.8%(Pedro et al., 2014). The canine impactions are twice more common in females when compared to
males(Sajnani and King, 2014). Dental clinicians who are aware of ethical variations in the occurrence of dental
anomalies will be able to monitor these conditions, allowing for timely therapeutic interventions to avoid challenges.
Proper diagnosis of impacted canines include clinical and radiographic examination.
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The crown of the impacted canine can be palpated, but canine eminence is often misinterpreted with the impacted
tooth.. (Chaushu, Chaushu and Becker, 1999). A palatally positioned canine may hold down on the root of the lateral
incisor and try and force the root buccally, causing the crown to move palatally. (Richards, 1952; Keur, 1986).
Radiographic assessment is most specific and sensitive and method to determine the location of impacted canines.
The imaging modality can provide accurate information more about anatomy, angulation, and placement of the
crown and root apex, as well as its perspective along the long axis. Cone beam computed tomography (CBCT) has
the advantage of more precisely assessing the tissue dimensions and has been used in dental practice but the major
concern is the high radiation dose.(Jung et al., 2012; Zafar and Alrahabi, 2015). In correlation, the panoramic
radiograph (OPG) provides complete information but uses considerably less radiation about the entire dentition,
jaws, and structures surrounding it is more commonly used for baseline examination.(Alrahabi and Sohail Zafar,
2015). After the accurate diagnosis, the condition has to be managed effectively. Surgical disclosure of canine crown
and orthodontic traction is the most common treatment procedure in motivated patients(Ericson and Kurol, 2000). It
can only be planned based on the angulation, position and prognosis of the tooth for disimpaction. In comparison,
the orthopantomogram(OPG) offers adequate information while exposing the patient to a lower dose of x rays and
records the the entire dentition, jaws, and surrounding tissues and is used more in initial diagnosis.(Woloshyn ef al.,
1994).

Knowledge about canine impaction and proper treatment planning for the management of the condition is required
to avert any further complications. The vast knowledge and research experience gained by our team has resulted in
high-quality publications in recent years. (Felicita, 2018; Chandrasekar et al., 2020; Arvind and Jain, 2021)(Khan e¢
al., 2021)(Alam et al., 2021)(Marya and Venugopal, 2021)(Sivakumar et al., 2021)(Venugopal, Vaid and Bowman,
2021a)(Gopalakrishnan et al., 2021)(Venugopal, Vaid and Bowman, 2021b)(Marya et al., 2021)(Ramesh et al.,
2018; Duraisamy et al., 2019; Ezhilarasan, Apoorva and Ashok Vardhan, 2019; Arumugam, George and Jayaseelan,
2021; Joseph and Prasanth, 2021)(Gothandam et al., 2019)(Ezhilarasan, 2021)(Preethi, Auxzilia Preethi and Sekar,
2021). Each treatment has its own plus and minus points hence the planning for treatment should be effective to
maintain the esthetics and functional harmony. The present investigation is done is to assess the angulation and
positioning of canines which are impacted using OPG and report on its prognosis in patients visiting as out patients
in a dental hospital.

MATERIALS AND METHODS

Study setting

This research project was done in a dental centre and hospital setting within the university. The institutional
scientific review board approval was obtained prior to beginning the study.

Sampling

All cases reported with canine impaction from June 2019 to February 2021 were considered eligible and included
for the study. A examiner (VD) reviewed digital case records of patients who had canine impactions. Clinical
photographs, radiographic examinations, and treatment received by patients are all included in their records. OPG
was used to determine the type of canine impaction from the digital records. Demographic information such as age
and gender were also recorded. The total number of patients with canine impactions included in the study was 37.

Data analysis

All verified data was tabulated in Excel and imported to the SPSS software’s version 1.0.0.1327 64 bit edition (IBM
corp., NY, USA) for analysis of statistics. The data was descriptively analysed, and a non parametric Chi square
statistical test was performed. The probability value of P 0.05 was predetermined as the level of significance, and
any value lower then 0.05 was considered statistically significant.

RESULTS AND DISCUSSION

In total 37 patient case reports were included in this study, in which there were 22 female patients(59%) and 15 male
patients(20%) with impacted canines. The frequency distribution among different age groups shows that 3 patients
reported in the age group of below 13 years(13.5%), 20 patients in the 13 to 18 years age group (54%), 12 subjects
more than 18 year age (32.4%). The site predilection for canine impaction shows that 11 patients reported with
canine impaction in the first quadrant(29%), 8 patients reported in the second and third quadrant(21%) respectively
and 9 patients reported in the fourth quadrant(24%). The prognosis of canine for disimpaction shows that 12 patients
reported with good prognosis(32%), 16 patients reported with average prognosis(43%), prognosis was poor for 9
subjects(24%).
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Table 1 - Table showing the prognosis for canine disimpaction based on the angulation and position of impacted

canines.
Category Good prognosis Average prognosis Poor prognosis
Incisor overlap No overlap(horizontal) Upto half root width Full overlap
Cementoenamel junction - | <full root > half root|> full length of the root

Height - vertical

halfway upto root

length

Angulation of the canine

0 to 15 degrees

16 - 30 degrees

>30 degrees

Apex position

Above canine position

Above 1st PM

Above 2nd PM

No. of patients

=13 years

Prognosis
M Good prognosis
[ tverage prognosis
B Poor progrosis

=18 years

13t0 18 years
Age
Error Bars: 95% CI

Figure 1 - Bar graph depicting age group association and their prognosis for canine disimpaction. A significant
association was noted and patients in the 13 to 18 years age group had good prognosis when compared to others(p

value <0.05, statistically significant).
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Frognosis
. B Good prognosis
20 B Average prognosis
W roor prognosis

No. of patients

Male Female

Gender

Error Bars: 95% CI

Figure 2 - Bar graph depicting association of gender with prognosis of canine disimpaction. Chi square p value was
significant(p value <0.05). More female patients reported an average prognosis than male patients.

Prognosis

124 B Good prognosis
B Average prognosis
W Poor prognosis

No. of patients

Quadrart 1 Quadrant 2 Quadrant 3 Guadrant 4
Quadrant

Error Bars: 95% Cl

Figure 3 - Bar graph showing the association of quadrants involved in canine impaction and their prognosis.

The fourth quadrant reported with many teeth having a good prognosis. The p value for the Chi square statistical test

was 0.001 (statistically significant p value< 0.05).

Teeth that are completely or partially enclosed in the mucosa or alveolar bone for more than two years after
completion of physiological eruption are impacted teeth. The canine is crucial in dentofacial aesthetics and
function.(D’Amico et al., 2003). It also guides the jaw for proper alignment and movements(Delli, Livas and
Bornstein, 2013). When these functions are harmed, they are lost, resulting in a decrease in health-related quality of
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life. Canines, according to previous research are reported to travel a long distance and a take a tortuous path from
the point of formation to their final location in occlusion.(Delli, Livas and Bornstein, 2013; Kau, Lee and Souccar,
2013). Until the crown is calcified it is enhanced just above the roots of the lateral incisors then emerges along the
distal surface of the lateral incisor (Jacobs, 1999).

Canine impaction can have a significant impact on the development of the jawbone, occlusion stability, and root
resorption in neighbouring teeth. (Sabour and Vahid Dastjerdi, 2012). Furthermore, its treatment is
multidisciplinary, involving surgical and orthodontic correction, which as a patient's age increases, it is frequently
associated with longer treatment times and a reduction in treatment success. As a result, it is clinically sensitive to
the capability of anticipating impaction and establishing appropriate intervention treatment.(Quek et al., 2003). Two
major factors should guide the decision to extract or retain an impacted canine based on radiographic assessment:
labiopalatal crown position and angulation to midline.

Based on these two major factors we have classified the canine impaction case reports for its prognosis towards
canine disimpaction and realignment. In this current study we have correlated the age, gender and quadrant involved
for its prognosis towards the treatment. The sequence of age demographics in the prevalence of canine impaction
revealed that the age group 13 to 18 years had the highest incidence. This finding was is agreement with the
predictions of several previous studies in India and other parts of the world(Mirabella, Giunta and Lombardo, 2013;
Palma et al., 2015; Alyami, Braimah and Alharieth, 2020). This finding is also contradicted in few other studies
where they have reported the canine impaction to be highly prevalent age range of 25 to 30 years(Sharmila, 2016;
Jain and Debbarma, 2019; Piya, Shrestha and Khapung, 2020). According to previous studies, the absence of the
“canine bulge” at earlier ages should not be considered as indicative of canine impaction(Ericson and Kurol, 1986).
Proper clinical and radiographic evaluation of canines after the age of 11 years is required for its precise diagnosis.
The present study has shown that females have reported more with canine impaction when compared to males. This
finding is also in agreement with few earlier studies who have reported about the prevalence of canine
impaction(Bishara, 1992; Aktan et al., 2010; Melha et al., 2017). This inference can be due to the fact there is a
basic difference between the growth patterns in both the genders which leads to difference in the eruption pathway
and timing(Cooke and Wang, 2006).

Based on the angulation of canine and its apex position, it has been shown that 32% of the cases have reported with
good prognosis for canine disimpaction and its realignment. In the present study we have inferred that the prognosis
for canine impaction treatment is higher in the 13 to 18 year age group with equal gender predilection for good
prognosis. It has also been reported that a significant number of patients have shown good prognosis in the fourth
quadrant when compared to other sites(Fig 1,2,3)(p <0.05).

Timely screening and rapid diagnosis can result in a good prognosis and aid in the provision of quality therapy in the
clinic. The findings of this study will help clinicians prepare for treatment of canine impaction by determining its
prevalence and prognosis. The study has a geographic limitation in that it primarily covers the sample of the South
Indian subjects and it is carried out in a single centre. This can be changed by conducting longitudinal and adequate
period of follow up studies to assess its prognosis and treatment outcome. A larger population of people of different
ethnicities can be included in the future to produce better results. This study gives valuable information to dental
professionals who would be developing oral health management strategies.

CONCLUSION

Within the study's parameters, among patients with impacted canines, a significant number of patients had good
prognosis for impacted canines. Prognosis of canine impactions was good in the age range of 13 to 18 years among
females. Early diagnosis and good treatment planning is required to prevent the complexity in the management of
the condition.
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