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Maxillary canine impactions are a significant challenge for orthodontic and oral surgical
practices. In this narrative review, we aim to evaluate surgical and orthodontic
approaches for treating maxillary canine impactions, evaluate their effectiveness,
and compare the two treatment modalities.

We reviewed several studies on databases such as Google Scholar, PUBMED, and
MEDLINE to update recent knowledge for canine impactions and their treatment. We
reviewed and included studies that matched our research objectives, including
orthodontic management, open and closed eruption techniques, and contact and
tooth alignment surgery.

Successful treatment results of canine impactions were reported increasingly in
literature, and good clinical outcomes were observed in most cases. However, factors
such as the severity of the impaction, patient age, and surgical experience were found
to influence the choice of surgical technique and success rates. Complications
associated with surgical management of maxillary canine impactions were also
reported. These complications, which include tooth resorption, postoperative infec
tion, ankylosis, and damage to adjacent structures, are generally rare but emphasize
the importance of careful patient selection, surgical planning accuracy, and emphasis
on diligent postoperative care.

Findings highlight surgical procedures’ effectiveness, outcomes, and challenges to
help clinicians make informed decisions and improve patient care. The results
underscore the importance of evidence-based decision-making and a multidisciplinary
approach for successful clinical outcomes. Future research will focus on long-term
stability, patient-reported outcomes, and exploring emerging techniques to further
improve the management of maxillary canine impactions.
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Orthodontic and Surgical Management of Impacted Maxillary Canines

Introduction

Maxillary canine impactions are a common occurrence affect-
ing approximately 2% of the population.’? The most common
cause of canine impactions is the lack of dental arch space. Other
factors contributing to canine impaction include crowding,
abnormal tooth eruption, and congenital disability.? The course
of treatment takes a long time, and it costs the patient a lot of
money. Early discovery, prompt interception, and appropriate
treatment approach could help move impacted maxillary
canines to a proper position in the dental arch. It is possible
to direct impacted canines toward the arch using a variety of
surgical and orthodontic procedures. Successful alignment of
impacted teeth depends on carefully selecting surgical and
orthodontic procedures. Interdisciplinary management of
impacted teeth is frequently necessary. So, the periodontist,
oral surgeon, and orthodontist must work together effectively
for this approach to be successful.

When the canine tooth fails to emerge into its usual place in
the oral cavity, it can cause a frequent dental issue known as
maxillary canine impaction, as shown in =Fig. 1. Maxillary
canine impactions have complex etiology that may be attrib-
uted to regional, inherited, or external factors.” If spare space in
the maxillary arch exists, a canine can be palatally impacted, as
shown in =Fig. 2. Peg-shaped lateral incisors, abnormal
growth at the bottom of the maxillary bone, or accelerated
lateral incisors and the primary premolar emergence can
produce this additional space.® The mandibular canine root
is flattened and grooved distally, while the maxillary canine

Fig. 1 Maxillary impacted canines in adult patient.
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Fig. 2 Palatally impacted canine, retro-alveolar images.

root is the most lengthy and the toughest in the entire mouth.’
A comprehensive medical and radiographic investigation is
necessary to diagnose maxillary canine impaction. The most
used technique is a radiographic examination, which involves
assessing panorama images, lateral cephalograms, and cone-
beam computed tomography (CBCT) scans. A three-dimen-
sional image of the impacted tooth and its connection to
surrounding structures can be obtained using CBCT images.

Canine impactions, if left untreated, can result in a variety
of issues, such as aesthetic issues, functional issues like
speech and eating difficulties, increased chance of periodon-
tal disease and dental caries, and pathological conditions
such as cyst formation.®

The current review aims to assess the clinical and practi-
cal requirements for managing maxillary canine impaction,
the role of orthodontic and surgical management, and pro-
vide updated information regarding its management.

Methods

A comprehensive search was conducted on different elec-
tronic bases (PUBMED, Scopus, Cochrane) from the year 2015
to 2023. Google databases such as Google Scholar were also
searched for relevant articles. We only included articles
written in the English language. The keywords we used
were “orthodontic management,” “surgical management,”
“impaction,” “orthodontic impaction,” “maxillary canine,”
“maxillary canine impaction,” and “management maxillary
canine.” The introduction and discussion sections of all the
articles were analyzed, and references were also interpreted
for additional studies. We located 110 studies, of which 80
were assessed as full-text articles. Forty-one articles were
included in this review after taking out duplicate reports and
those that did not align with our objective.

Prediction of Maxillary Canine Impaction

For the purpose of predicting maxillary canine impaction,
numerous prediction techniques, such as radiological evalu-
ation, medical evaluation, and genetic screening, have been
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discovered. The classification of maxillary canine impactions
from panoramic dental radiography images has also been
developed using deep learning models. The tooth arch, the
order in which teeth erupt, and the possibility of additional
dental anomalies are all evaluated during a medical exami-
nation. Another way for predicting maxillary canine impac-
tion has been genetic testing, but its clinical applicability is
currently being researched.”'?

Diagnosis of Maxillary Canine Impaction

A thorough clinical and radiographic examination is neces-
sary to diagnose maxillary canine impaction as =Fig. 3
shows a radiological image of maxillary canines. It is essen-
tial to assess the impacted tooth’s position, the severity of
impaction, and the existence of any accompanying dental
abnormalities. To get a three-dimensional image of the
impacted tooth and its connection to the surrounding struc-
tures, CBCT scans are frequently performed,” as shown
in =Fig. 4. The correct treatment method must be chosen
based on the diagnosis of maxillary canine impaction.'?

Orthodontic Management of Maxillary Canine
Impaction

At times orthodontic treatment by itself might be enough to
cause the canine to erupt into the proper position. Ortho-
dontic treatment requires creating space in the dental arch
and providing traction forces followed by surgical expo-
sure.'>'* Early diagnosis and intervention coupled with
orthodontic and surgical management have the potential
to guide the canines into an appropriate plane of eruption.
The role of orthodontists is critical because diagnosing a
canine impaction depends on their expertise.'” Impacted

Fig. 3 Three-dimensional radiographs and intraoral radiographs.
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Fig. 4 Cone-beam computed tomography scans for maxillary
canines.

maxillary canines are also palpable by the patient. Ortho-
dontists make space analysis diagnoses, and if there is a need
for additional space, orthodontists employ methods like
maxillary arch expansion, extraction of permanent premo-
lars, or maxillary incisor proclination.'® Orthodontists also
undertake nonextraction treatment plans to achieve a stable
profile and treatment outcome, as is evident in a case report
by Munaif et al.'® Impacted maxillary canine requiring
surgical exposure must also include the presence of a skilled
orthodontist for positive treatment outcome and diagnosis
confirmation. The canine first technique is an innovative
approach through which orthodontists use skeletal anchor-
age for the disimpaction of canines, as reported in one case
study by Bocchino et al.'” However, this innovative approach
could have side effects such as root resorption of the adjacent
incisors.'® Orthodontic mini screws as temporary anchorage
devices, along with the hybrid addition of clear aligners,
have also been used in the orthodontic management of
canine impaction.'®

Orthodontic and Surgical Management of Maxillary
Canine Impaction

The proper surgical method must be chosen based on the
diagnosis of maxillary canine impaction.” The most extreme
situations can present the need for the excision of the affected
canine.?? Surgical treatment, if done correctly, for maxillary
canine impaction has a high success rate.?’ One of the treat-
ment options for the impacted maxillary canine is surgical
exposure followed by an orthodontic forced eruption. For
exposure of the impacted canine, a number of surgical proce-
dures have been described in the literature, which includes
apically repositioned flap, window excision of the soft tissue,
and closed eruption technique.?? The position of the impacted

European Journal of General Dentistry © 2024. The Author(s).
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tooth, the patient’s age, and the degree of the impaction all
influence the surgical procedure used.?>-%° Later, orthodontic
techniques are often used with implant surgery to help the
tooth fit into its proper position.

The most common approach for surgical exposure of the
impacted canines is the vestibular approach.3 In this proce-
dure, the gum tissue next to the front (cheek) of the tooth is
incised. The tooth is then exposed and restored with peri-
odontal brackets and wires. Another standard route is the
oral route.?® In this procedure, the gum tissue next to the
mouth (tongue) of the tooth is incised. The tooth is then
exposed and restored with periodontal brackets and wires. In
some cases, a combination of the vestibular and palatal
approaches may be necessary. This is often the case for
canines impacted in the labial and palatal directions.?’

A combined forced eruption treatment method for man-
aging impacted maxillary canines was presented in a case
report by two authors. The strategy involved surgically
exposing the affected teeth, anchoring preparation, and
orthodontic traction. The authors claimed that this strategy
had positive results.?228 A proposed clinical classification
offers an organized course of action for therapy based on the
position of the impacted tooth and anatomical consider-
ations.?? The classification contains recommendations for
choosing the best surgical strategy. Based on the most recent
research, the epidemiology of canine impaction, diagnostics,
and surgical alternatives for the exposure of an impacted
maxillary canine are described. The correlation between the
canine’s starting location and treatment outcome was
assessed in a systematic review.2? A number of treatments
for impacted maxillary canines were identified in the analy-
sis, including interceptive methods, surgical exposure,
and orthodontic traction. The study stated that the initial
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positioning of the injured canine may have an impact on how
well it responds to treatment.

Four other researchers conducted a comprehensive review
that contrasted clinical and scientific information about the
management of significantly impacted maxillary canines.>°
The research found a number of treatment possibilities,
including early interceptive treatment, surgical exposure,
and alignment of the affected tooth with or without ortho-
dontic traction. They believed that the scientific evidence for
the treatment of significantly damaged maxillary canines is
scarce.

Preserving the canines is the best course of action to retain
functional and aesthetically pleasing results. An interceptive
treatment strategy can be employed, which requires extraction
of the primary canine and letting the impacted canine take its
natural eruptive path.2>"32 The treatment of impacted maxil-
lary canines is a difficult task that needs to be approached from
a variety of angles. For successful results, administering ortho-
dontic traction pressures and accurately defining the access for
the surgical approach is essential.>

Surgery to expose the canine is always followed by ortho-
dontic treatment to reposition the tooth into the dental arch,
especially in palatal displacement situations.>* The two most
popular surgical exposure treatment modalities are closed and
open exposure.>” In the closed approach, the tooth is exposed
without removing any bone by creating a tiny hole in the soft
tissue above it. In the open method, a flap of bone and soft
tissue is mirrored to reveal the tooth, as shown in ~Fig. 5.

The management of impacted maxillary canines is a
significant challenge that necessitates a multidisciplinary
approach. Effectively identifying how to access surgery
techniques and implementing orthodontic traction techni-
ques are essential for effective results.

Fig. 5 Surgical exposure of canines, open space with coil spring, traction of canines, align.

European Journal of General Dentistry © 2024. The Author(s).
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The Outcomes and Complications of Surgical and
Orthodontic Treatment for Maxillary Canine
Impactions

Surgical exposure followed by orthodontic forced eruption is
an effective treatment approach for impacted maxillary
canines.>® A combination forced eruption treatment method
described in a case report for managing impacted maxillary
canines has shown positive treatment results.”® Complica-
tions have a high risk of arising as the age of the patient
increases. It was also identified that the closed eruption
technique could produce dental ankylosis.>” To prevent this
complication, opting for maxillary expansion in children as
the first treatment choice for impacted canines is advised.
This can lead to the spontaneous eruption of the impacted
maxillary canine.>3' Apart from this, a complication seen
with orthodontic traction is root resorption of adjacent
teeth. However, two studies investigated that this rarely
happens.38’39 A realistic approach, the patient’s age, good
oral hygiene, and appropriate expertise can help prevent a
number of possible complications.40

Conclusion

In conclusion, this review provides a brief overview of the
best treatment approaches for the management of maxillary
canine impactions. We have highlighted the importance of
evidence-based decision-making when choosing treatment
options for the management of maxillary canine impaction.
The successful eruption of canines requires good cooperation
between oral surgeons and orthodontists. By reviewing
the available literature, major insights and findings on
the effectiveness, outcomes, and complications of these
techniques have emerged. The choice of approach should
be tailored to patient-specific characteristics, including
severity, age, and physical factors.

Findings suggest that overall success rates are promising
for the orthodontic and surgical management of maxillary
canine impactions, with most studies reporting high success
rates and good clinical outcomes. Still, it should be noted
that success rates can vary depending on factors such as
expertise, patient compliance, postoperative care, treatment
planning, and follow-up.

The reviewed studies also highlighted the difficulties
associated with the management of maxillary canine impac-
tions. These complications include resorption, postoperative
infection, and damage to adjacent structures. However, it
should be noted that complications are generally low, pri-
marily when a multidisciplinary team provides treatment
and appropriate precautions are taken.

With rapid advances in technology, emerging techniques
are also promising for the management of maxillary
canine impaction. These new techniques, such as mini-screw
use, computer-assisted surgery, and guided blast, can improve
clinical outcomes and significantly reduce complications.
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