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Abstract
The probability of occurrence of impacted permanent maxillary canine tooth is 2% and, in most cases, is an
incidental finding. The management options for them vary from no treatment, surgical exposure, and
orthodontic traction into dental arch, surgical removal, and autotransplantation. Although orthodontic
traction into the dental arch is the ideal treatment of choice, it cannot be achieved in permanent maxillary
canines impacted in unfavorable or aberrant positions. In this article, we report a rare case of a unilateral
impacted permanent maxillary canine tooth in an inverted position, which was an incidental finding during
the patient’s routine dental examination and discuss the management options for impacted permanent
maxillary canine teeth.
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Introduction
Permanent maxillary canines (PMCs) are the second most commonly impacted teeth, next to third molars.
The incidence of impaction of PMC is 2% and is twice more common in females than in males [1].
Permanent canine teeth impaction manifests two times more in the maxillary jaw than in the mandible.
Among the patients with impacted PMC teeth, only 8% are observed bilaterally [2]. One-third of the
impacted maxillary canines are labially placed, while two-thirds are located in a palatal position [3]. A
variety of factors can contribute to canine impaction, and the causes for palatally displaced maxillary
canines are unknown [4]. It was found that 85% of the maxillary canines impacted palatally had enough
space for eruption, whereas only 17% of the maxillary canines impacted labially had sufficient space for
eruption. As a result, the disparity in the length of the dental arch is found to be the most common etiology
in impacted maxillary canines placed labially [5]. Impaction of maxillary canines in an inverted position has
an occurrence of only 0.6% among maxillary canine impactions and unilateral inverted maxillary canine
impaction is rarer [6]. Localized, systemic, and genetic factors have been implicated for the occurrence of
impacted PMC. This article aimed to report a rare case of a unilateral impacted PMC tooth in an inverted
position and present/discuss the management options for impacted PMC teeth.

Case Presentation
A 20-year-old male patient had reported to our institution for a general dental examination. Clinical
examination revealed a missing left upper permanent canine tooth (23), a right lower third molar tooth (48),
and a retained left upper deciduous canine tooth (63) (Figure 1). The patient was referred to the Department
of Oral and Maxillofacial Surgery for further treatment. Radiological investigation with intra-oral periapical
(IOPA) radiograph revealed the presence of impacted 23 (Figure 2). Cone Beam Computed Tomography
(CBCT) revealed that the impacted 23 was inverted in position, located on the lateral of the nasal cavity and
abutting the maxillary sinus on the left side (Figure 3). According to the orthodontist, orthodontic
movement of the canine to the desired position was not feasible and surgical removal of the impacted 23
under general anesthesia was planned.
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FIGURE 1: Intra-oral image showing retained left deciduous maxillary
canine and missing left PMC
PMC, permanent maxillary canine.

2022 Albert et al. Cureus 14(3): e23376. DOI 10.7759/cureus.23376 2 of 9

https://assets.cureus.com/uploads/figure/file/347599/lightbox_94f581f0a61e11ec83dd551d2315a0c9-Figure-1-1-.png


FIGURE 2: IOPA radiograph showing the presence of the impacted left
PMC tooth
IOPA, intra-oral periapical; PMC, permanent maxillary canine.
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FIGURE 3: CBCT of facial skeleton showing the impacted left PMC tooth
in an inverted position
CBCT, Cone Beam Computed Tomography; PMC, permanent maxillary canine.

Under general anesthesia, a vestibular incision was placed in the 21-25 region, and the mucoperiosteal flap
was raised and bone got exposed (Figure 4). Bone guttering was done to expose the impacted maxillary
permanent canine tooth (23), which was present in an inverted position with the crown facing upward and
root downward (Figure 5). Tooth sectioning was done followed by the removal of crown and root separately
(Figure 6). Antral packing was done in relation to the left maxillary sinus, hemostasis was achieved, and
wound closure was done (Figure 7). Wound healing was uneventful in the postoperative period.
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FIGURE 4: Surgical exposure revealing the bone covering the impacted
left PMC tooth
PMC, permanent maxillary canine.
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FIGURE 5: Surgical exposure of the impacted left PMC tooth with the
crown facing upward and root downward
PMC, permanent maxillary canine.
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FIGURE 6: Extracted tooth portions

FIGURE 7: Closure of the surgical wound

Discussion
Localized, systemic, and genetic factors are major etiological factors for impacted PMC. Local factors that
may contribute to PMC impaction include [7]:

1. Longer eruption path that the tooth must travel from its point of development to normal occlusion.

2. Thick palatal bone and mucoperiosteum can prevent the maxillary canines placed palatally from erupting.
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3. Overdeveloped tooth roots during the eruption may reduce the forces of eruption.

4. Placement of the developing permanent canine’s crown palatal to the deciduous canine’s root apex.

5. Influence by environmental factors, as canines are the tooth that erupts last into position, except third
molars.

6. Limited eruption space for maxillary canines, which may be further reduced by the second molar.

7. Narrower mesiodistal width of the permanent canine than that of the primary canine.

Many treatment options are available for impacted PMC. Factors that help in determining the treatment
options include the patient’s age and medical status, the existence of accompanying pathology, stage of root
development, degree of impaction, tooth position, the status of the dental arch and adjacent teeth, patient's
cooperation to undergo orthodontic treatment, and the accessibility to treatment facilities [8].

If the patient is asymptomatic, regular clinical follow-up with radiographic assessments may be sufficient
and no treatment may be required. However, it should be remembered that there is always a risk of the
development of follicular cysts and odontogenic tumors [9]. Extraction of primary maxillary canine is a
preventive management technique when the PMC is not visible or palpable in its desired position. The
presence of impacted PMC must be confirmed radiographically before the extraction of the primary
maxillary canine. However, further surgical treatment will be required if the PMCs do not erupt into their
desired position within one year of extraction of primary maxillary canine [10,11].

Surgical exposure of impacted tooth is performed when the maxillary canine root growth is inadequate but
sufficient dental arch space is available for it to erupt in the desired position. When the crown of the
impacted PMC is surgically exposed, it allows normal eruptive forces to bring the tooth into the desired
position [12]. Surgical exposure and orthodontically assisted eruption are better treatment options for
impacted PMC and should be considered whenever feasible. Ideal requisites for this technique include the
favorable position of an impacted canine, favorable medical condition of the patient, and adherence to both
surgery and long-term orthodontics by the patient [13].

Surgical removal of the impacted teeth is the last treatment option. It is performed when the impacted
maxillary tooth is in an unfavorable position and is likely to cause complications in the future [14]. It is also
not uncommon to surgically remove the impacted PMC, regardless of its position if the patient is unwilling
for other treatment options. In our case, as the impacted PMC was present in an inverted unfavorable
position, it was surgically removed. An impacted PMC in an unfavorable position cannot be orthodontically
aligned into occlusion and should be extracted surgically as early as possible at a younger age. As age
advances, removal of the impacted teeth becomes difficult and there is a risk of development of pathology
associated with impacted teeth [14]. Surgical repositioning or autotransplantation can be considered for
impacted PMC that have good root patterns. Surgical repositioning of the impacted PMC can be done by
autotransplantation of the canine into the extraction socket space of the first premolar or deciduous canine
[15,16].

Conclusions
Impacted PMC teeth rarely manifest in an inverted position. The presence of impacted PMC in an
unfavorable inverted or aberrant position is extremely difficult to manage by surgical tooth exposure,
orthodontic traction, and alignment into the dental arch. In such cases, surgical removal of the impacted
PMC is the best treatment option.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Halicioglu K: Dental age in patients with impacted maxillary canines related to the position of the impacted

teeth. Eur J Orthod. 2012, 34:394. 10.1093/ejo/cjs005
2. Litsas G, Acar A: A review of early displaced maxillary canines: etiology, diagnosis and interceptive

treatment. Open Dent J. 2011, 5:39-47. 10.2174/1874210601105010039

2022 Albert et al. Cureus 14(3): e23376. DOI 10.7759/cureus.23376 8 of 9

https://dx.doi.org/10.1093/ejo/cjs005
https://dx.doi.org/10.1093/ejo/cjs005
https://dx.doi.org/10.2174/1874210601105010039
https://dx.doi.org/10.2174/1874210601105010039


3. Bedoya MM, Park JH: A review of the diagnosis and management of impacted maxillary canines . J Am Dent
Assoc. 2009, 140:1485-93. 10.14219/jada.archive.2009.0099

4. Zuccati G, Ghobadlu J, Nieri M, Clauser C: Factors associated with the duration of forced eruption of
impacted maxillary canines: a retrospective study. Am J Orthod Dentofacial Orthop. 2006, 130:349-56.
10.1016/j.ajodo.2004.12.028

5. Al-Khateeb S, Abu Alhaija ES, Rwaite A, Burqan BA: Dental arch parameters of the displacement and
nondisplacement sides in subjects with unilateral palatal canine ectopia. Angle Orthod. 2013, 83:259-65.
10.2319/031612-229.1

6. Manne R, Gandikota C, Juvvadi SR, Rama HR, Anche S: Impacted canines: etiology, diagnosis, and
orthodontic management. J Pharm Bioallied Sci. 2012, 4:234-8. 10.4103/0975-7406.100216

7. Bishara SE: Clinical management of impacted maxillary canines. Semin Orthod. 1998, 4:87-98.
10.1016/s1073-8746(98)80006-6

8. Seehra J, Yaqoob O, Patel S, et al.: National clinical guidelines for the management of unerupted maxillary
incisors in children. Br Dent J. 2018, 224:779-85. 10.1038/sj.bdj.2018.361

9. Brorsson Y, Naoumova J: Delayed diagnosis of displaced and impacted canines - a prospective longitudinal
study. Acta Odontol Scand. 2020, 78:165-72. 10.1080/00016357.2019.1667527

10. Baccetti T, Leonardi M, Armi P: A randomized clinical study of two interceptive approaches to palatally
displaced canines. Eur J Orthod. 2008, 30:381-5. 10.1093/ejo/cjn023

11. Ericson S, Kurol J: Early treatment of palatally erupting maxillary canines by extraction of the primary
canines. Eur J Orthod. 1988, 10:283-95. 10.1093/ejo/10.4.283

12. Motamedi MH, Tabatabaie FA, Navi F, Shafeie HA, Fard BK, Hayati Z: Assessment of radiographic factors
affecting surgical exposure and orthodontic alignment of impacted canines of the palate: a 15-year
retrospective study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2009, 107:772-5.
10.1016/j.tripleo.2008.12.022

13. Kokich VG: Surgical and orthodontic management of impacted maxillary canines. Am J Orthod Dentofacial
Orthop. 2004, 126:278-83. 10.1016/j.ajodo.2004.06.009

14. Boffano P, Schellino E, Giunta G, Gallesio C: Surgical removal of impacted maxillary canines. J Craniofac
Surg. 2012, 23:1577-8. 10.1097/SCS.0b013e31824e2c70

15. Kristerson L: Autotransplantation of human premolars: a clinical and radiographic study of 100 teeth . Int J
Oral Surg. 1985, 14:200-13. 10.1016/s0300-9785(85)80093-4

16. Ahlberg K, Bystedt H, Eliasson S, Odenrick L: Long-term evaluation of autotransplanted maxillary canines
with completed root formation. Acta Odontol Scand. 1983, 41:23-31. 10.3109/00016358309162300

2022 Albert et al. Cureus 14(3): e23376. DOI 10.7759/cureus.23376 9 of 9

https://dx.doi.org/10.14219/jada.archive.2009.0099
https://dx.doi.org/10.14219/jada.archive.2009.0099
https://dx.doi.org/10.1016/j.ajodo.2004.12.028
https://dx.doi.org/10.1016/j.ajodo.2004.12.028
https://dx.doi.org/10.2319/031612-229.1
https://dx.doi.org/10.2319/031612-229.1
https://dx.doi.org/10.4103/0975-7406.100216
https://dx.doi.org/10.4103/0975-7406.100216
https://dx.doi.org/10.1016/s1073-8746(98)80006-6
https://dx.doi.org/10.1016/s1073-8746(98)80006-6
https://dx.doi.org/10.1038/sj.bdj.2018.361
https://dx.doi.org/10.1038/sj.bdj.2018.361
https://dx.doi.org/10.1080/00016357.2019.1667527
https://dx.doi.org/10.1080/00016357.2019.1667527
https://dx.doi.org/10.1093/ejo/cjn023
https://dx.doi.org/10.1093/ejo/cjn023
https://dx.doi.org/10.1093/ejo/10.4.283
https://dx.doi.org/10.1093/ejo/10.4.283
https://dx.doi.org/10.1016/j.tripleo.2008.12.022
https://dx.doi.org/10.1016/j.tripleo.2008.12.022
https://dx.doi.org/10.1016/j.ajodo.2004.06.009
https://dx.doi.org/10.1016/j.ajodo.2004.06.009
https://dx.doi.org/10.1097/SCS.0b013e31824e2c70
https://dx.doi.org/10.1097/SCS.0b013e31824e2c70
https://dx.doi.org/10.1016/s0300-9785(85)80093-4
https://dx.doi.org/10.1016/s0300-9785(85)80093-4
https://dx.doi.org/10.3109/00016358309162300
https://dx.doi.org/10.3109/00016358309162300

	A Rare Case of Unilateral Impacted Permanent Maxillary Canine Tooth in an Inverted Position
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Intra-oral image showing retained left deciduous maxillary canine and missing left PMC
	FIGURE 2: IOPA radiograph showing the presence of the impacted left PMC tooth
	FIGURE 3: CBCT of facial skeleton showing the impacted left PMC tooth in an inverted position
	FIGURE 4: Surgical exposure revealing the bone covering the impacted left PMC tooth
	FIGURE 5: Surgical exposure of the impacted left PMC tooth with the crown facing upward and root downward
	FIGURE 6: Extracted tooth portions
	FIGURE 7: Closure of the surgical wound

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


