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LEVELS OF EVIDENCE 
 

LEVEL STUDY DESIGN 

l Evidence obtained from at least one properly designed randomised 
controlled trial. 

ll-1 Evidence obtained from well-designed controlled trials without 
randomization. 

ll-2 Evidence obtained from well-designed cohort or case-control analytic 
studies, preferably from more than one centre or research group. 

ll-3
Evidence obtained from multiple time series studies, with or without 
intervention. Dramatic results in uncontrolled experiments (such as the 
results of the introduction of penicillin treatment in the 1940s) could 
also be regarded as this type of evidence. 

lll Opinions or respected authorities, based on clinical experience; 
descriptive studies and case reports; or reports of expert committees. 

Source: Adapted from Harris RP, Helfand M, Woolf SH, Lohr KN, Mulrow CD, Teutsch SM, Atkins D. 
Current Methods of the U.S. Preventive Services Task Force: A Review of the Process. Am J Prev Med. 
2001;20(suppl 3):21-35. 

GRADES OF RECOMMENDATION 
 

GRADE STUDY DESIGN 

A 
At least one meta-analysis, systematic review or Randomised 
Controlled Trial (RCT) or evidence rated as good or directly applicable 
to the target population. 

B 
Evidence from well conducted clinical trials, directly applicable to the 
target population and demonstrating overall consistency of results; or 
evidence extrapolated from meta-analysis, systematic reviews or 
RCT. 

C 
Evidence from expert committee reports, or opinions and/or clinical 
experiences of respected authorities; indicates absence of directly 
applicable clinical studies of good quality. 

Source: Modified from the Scottish Intercollegiate Guidelines Network (SIGN 50). A guideline developer’s 
handbook. Elliott House, 8 -10 Hillside Crescent Edinburgh EH7 5EA. Revised November 2011. ISBN 978 
1 905813 25 4. 

Note: The grades of recommendation relates to the strength of the evidence on 
which the recommendation is based. It does not reflect the clinical importance of 
the recommendation. 
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GUIDELINES DEVELOPMENT AND OBJECTIVES
GUIDELINES DEVELOPMENT
The members of the Development Group for these Clinical Practice
Guidelines (CPG) on Management of the Palatally Ectopic Canine (PEC)
consisted of Orthodontists, a Paediatric Dental Specialist, Dental Public
Health Specialists, a general dental practitioner and a dental nurse. The 
Review Committee was actively involved in the development process of 
these guidelines.

The previous edition of the CPG on the Management of the Palatally Ectopic
Canine (2004) was used as the basis for the development of these
guidelines. Several improvements have been introduced in this edition. In
addition to the general text and photographic updates, new and updated
information have been included. In addition, clinical audit indicators have 
also been identified for the purpose of monitoring referrals.

Evidences were updated from publications until June 2016. Literature search
was carried out using the following electronic databases:
PUBMED/MEDLINE; Cochrane Database of Systemic Reviews; ISI Web of
Knowledge; Health Technology Assessment and full text journal articles via
OVID search engine. In addition, the reference lists of all relevant articles
retrieved were searched to identify further studies. The following free text
terms or MeSH terms were used either singly or in combination to retrieve
the articles: “Palatally ectopic canine”, “Impacted maxillary canine”,
“Deciduous dentition”, Permanent dentition”, “Prevalence”, “Epidemiology”,
“Aetiology”, “Sequelae of canine ectopia”, “Signs and symptoms”, “Palatal”,
“Buccal”, “Periapical”, “Investigations”, “Cone-Beam Computed
Tomography”, “Treatment modalities”, “Autotransplantation”, “Interceptive 
Orthodontics”, “Interceptive treatment”, “Orthodontic Treatment”, “Surgical
removal”, “Surgical exposure”, “No intervention”, “Observation” 
“Complications”, “Pathology”, “Root resorption”, “Ankylosis”, “Dilaceration”,
“Cystic”, “Prosthesis” and “Osseointegrate”. Only literatures written in 
English were retrieved. 

There were nine clinical questions which were assigned to members of the
development group. The group members met a total of eight times 
throughout the development of this CPG. All literatures retrieved were 
appraised by at least two members and presented in the form of evidence
tables and discussed during group meetings. All statements and
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 GUIDELINES DEVELOPMENT AND OBJECTIVES 

 
GUIDELINES DEVELOPMENT 
The members of the Development Group for these Clinical Practice 
Guidelines (CPG) on Management of the Palatally Ectopic Canine (PEC) 
consisted of Orthodontists, a Paediatric Dental Specialist, Dental Public 
Health Specialists, a general dental practitioner and a dental nurse. The 
Review Committee was actively involved in the development process of 
these guidelines. 

The previous edition of the CPG on the Management of the Palatally Ectopic 
Canine (2004) was used as the basis for the development of these 
guidelines. Several improvements have been introduced in this edition. In 
addition to the general text and photographic updates, new and updated 
information have been included. In addition, clinical audit indicators have 
also been identified for the purpose of monitoring referrals. 

Evidences were updated from publications until June 2016. Literature search 
was carried out using the following electronic databases: 
PUBMED/MEDLINE; Cochrane Database of Systemic Reviews; ISI Web of 
Knowledge; Health Technology Assessment and full text journal articles via 
OVID search engine.  In addition, the reference lists of all relevant articles 
retrieved were searched to identify further studies. The following free text 
terms or MeSH terms were used either singly or in combination to retrieve 
the articles: “Palatally ectopic canine”, “Impacted maxillary 
canine”, “Deciduous dentition”, "Permanent dentition”, “Prevalence”, 
“Epidemiology”, “Aetiology”, “Sequelae of canine ectopia”, “Signs and 
symptoms”, “Palatal”, “Buccal”, “Periapical”, “Investigations”, 
“Cone-Beam Computed Tomography”, “Treatment modalities”, 
“Autotransplantation”, “Interceptive Orthodontics”, “Interceptive 
treatment”, “Orthodontic Treatment”, “Surgical removal”, “Surgical 
exposure”, “No intervention”, “Observation” “Complications”, 
“Pathology”, “Root resorption”, “Ankylosis”, “Dilaceration”, “Cystic”, 
“Prosthesis” and “Osseointegrate”. Only literatures written in English 
were retrieved.  

There were nine clinical questions which were assigned to members of 
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times throughout the development of this CPG. All literatures retrieved 
were appraised by at least two members and presented in the form of 
evidence tables and discussed during group meetings. All 
statements and 
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recommendations formulated were agreed upon by both the development 
group and review committee. These CPGs are based largely on the findings 
of scientific evidence and adapted according to local practices. However, 
where there was lack of evidence, recommendations were based on 
consensus of group members. Although, ideally patients’ views and 
preferences need to be considered in the development of CPGs, in this 
instance, it was not feasible. Nevertheless, patient information leaflets would 
be developed to facilitate the dissemination of important information to the 
public. 

The levels of evidence of the literature were graded using the modified 
version from the United States Preventive Services Task Force (USPSTF), 
while the grading of recommendations was based on the modified version of 
the Scottish Intercollegiate Guidelines Network (SIGN). 

The draft guidelines were reviewed by a team of external reviewers and were 
also posted on the Ministry of Health, Malaysia and the Academy of 
Medicine, Malaysia websites for comments and feedbacks. These guidelines 
were presented to the Technical Advisory Committee for CPGs, and finally 
to the Health Technology Assessment and Clinical Practice Guidelines 
Council MOH Malaysia for approval. 

OBJECTIVE  
To provide evidence-based guidelines in the management of the palatally 
ectopic canine. 

SPECIFIC OBJECTIVES  
i. To disseminate and reinforce knowledge on the management of the

palatally ectopic canine among healthcare professionals.
ii. To enable timely recognition and referral of the palatally ectopic canine

by healthcare professionals.
iii. To provide appropriate management of the palatally ectopic canine by

healthcare professionals.
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CLINICAL QUESTIONS  
The clinical questions addressed by these guidelines are: 

1. What is the definition of palatally ectopic canine?
2. What is the prevalence of palatally ectopic canine?
3. What are the aetiological factors of palatally ectopic canine?
4. What are the complications associated with a palatally ectopic canine?
5. What are the clinical signs of palatally ectopic canine?
6. What are the routine investigations required to diagnose palatally

ectopic canine?
7. What further investigations may be recommended to diagnose

palatally ectopic canine?
8. What are the advantages and limitations of each diagnostic method?
9. What are the various treatment modalities available in managing a

palatally ectopic canine?

TARGET POPULATION 
 
These guidelines are applicable to patients diagnosed with palatally ectopic 
canine.  

TARGET GROUP/USER 
 
This guideline is meant for all oral healthcare providers who provide clinical 
management of the palatally ectopic canine. 

HEALTHCARE SETTINGS 
 
Primary and Specialist Oral Health care settings. 
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ALGORITHM FOR MANAGEMENT OF THE ECTOPIC CANINE 
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1. INTRODUCTION 
The maxillary canine plays a vital role in the functional aspect of the 
occlusion. It has a long root and good bony support and is often referred to 
as the cornerstone of the maxillary arch.  Missing or impacted canine will 
affect the function and aesthetic appearance of the smile.  

An impacted tooth can be defined as the failure of a tooth to erupt within the 
specified time. An impacted canine is a canine that is prevented from 
erupting into its normal functional position by bone, tooth or fibrous tissue. 
Palatally ectopic canine (PEC) is defined as the developmental dislocation 
of the upper canine to a palatal site often resulting in tooth impaction 
requiring surgical and orthodontic treatments.1, level III

The erupting maxillary canine should be palpable in the buccal sulcus from 
age of 10 to 11 years.2, level II-3 Eruption of maxillary canines after 12.3 years 
of age in girls and 13.1 years of age in boys may be considered as late.3, level 

III

Maxillary canine is the second most commonly impacted tooth after the third 
molar. The prevalence of impaction of maxillary canines ranges from 0.8% 
to 5.2%.4-5,7-8 level III; 6, level II-3  The crowns of ectopic maxillary canines are more 
often palatally (61%), while 34% are placed in the line of the arch and 4.5% 
are displaced buccally.9, level III Ectopic maxillary canines are twice as common 
in girls. In about 8% to 10% of cases, canine impactions occur bilaterally.10, 

level III Currently, there is no published data available on the prevalence of 
impacted canines in the Malaysian population. 

This CPG is focused on PEC based on the higher prevalence of its 
occurrence, which requires complex and multidisciplinary management 
compared to buccally ectopic canine.  

1.1 Aetiology  
Maxillary canine has the longest path of eruption into the occlusion and the 
longest period of development. The aetiology of palatally ectopic maxillary 
canine remains unclear. However, the following are some of the contributing 
factors. These contributing factors may be either local or general. 11, level III
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a) General factors
 Systemic diseases such as endocrine deficiencies
 Febrile disease
 Irradiation (a possible contributing factor)

b) Local factors
 Discrepancies between tooth size and arch length
 Retained deciduous canine / failure of the primary canine root to

resorb
 Early loss of the deciduous canine
 Missing or peg shaped lateral incisors
 Abnormal position of the tooth bud
 The presence of an alveolar cleft
 Ankylosis of the permanent canine
 Cystic or neoplastic formation
 Dilaceration of the root
 Iatrogenic origin
 Idiopathic condition

Some evidence of familial/genetic occurrence of the PEC has also been 
found.12-13, level III

1.2 Sequelae of Canine Ectopia  
The possible complications associated with a PEC include root resorption of 
adjacent teeth, dentigerous cyst formation, infection and referred pain. 6, level

II-3; 10,14-17 level III It has been estimated that 0.6% to 0.8% of children aged 10
to 13 years have permanent incisors with root resorption caused by ectopic
canines.6, level II-3 80% of teeth with root resorption are lateral incisors.10, level III

Computed Tomography (CT) scanning has detected up to 48% of incisors
adjacent to ectopic canines with root resorption.15, level III Cone-Beam
Computed Tomography (CBCT) scanning has shown that 66.7% of
permanent lateral incisors adjacent to ectopic canines have root resorption
and 11.1% of central incisors.18, level III

Key Message 1 
PEC may cause root resorption of adjacent teeth, dentigerous cyst 
formation, infection and referred pain. 
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2. DIAGNOSIS AND MANAGEMENT

2.1 History and Examination 
 
Palatally ectopic canine should be suspected if the canine is not palpable in 
the buccal sulcus by the age of 10 to 11 years or if any asymmetrical eruption 
pattern of canine is noted.2, level II-3 Early diagnosis and treatment of the PEC 
is essential for a successful outcome.19, level II-1 

Patients with an ectopic maxillary canine must undergo a comprehensive 
assessment of the malocclusion including accurate localization of the ectopic 
canine which is performed by visual inspection, palpation and radiographic 
assessment. 

Inspection and palpation in the canine region is recommended annually from 
age 8 years onwards.19, level II-1 Clinicians should suspect ectopia 20, level III if:   

 the canine is not palpable in the buccal sulcus by the age of 10-11
years

 palpation indicates an asymmetrical eruption pattern
 the position of adjacent teeth implies a malposition of the permanent

canine

2.2 Visual Inspection  
The absence and abnormal position of both the canine bulge and lateral 
incisor can give an indication of canine ectopia (Figure 1).  
Figure 1: Canine bulge 

2.3 Palpation  
Palpation of the buccal and palatal mucosa is recommended to assess the 
position of the erupting maxillary canines. The absence of the canine bulge 

Canine bulge: Palpable on the 
palate

Canine bulge: Palpable on the 
buccal 
palate 
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or presence of asymmetrical eruption (Figure 2) after the age of 10 years 
may indicate that the canine is ectopic. 21, level III

Figure 2: Asymmetrical eruption  
The upper right canine has 
still not erupted even though 
the upper left canine has 
completed eruption more 
than 6 months ago. 

Key Message 2 
 Canine ectopia may be suspected by the absence of the canine bulge

or presence of asymmetrical eruption after the age of 10 years.
 Position of PEC can be assessed via palpation of the buccal and palatal

mucosa.

Recommendation 1 
Inspection and palpation in the canine region is recommended annually 
from age 8 years onwards. (Grade C) 

2.4 Radiographic Examination  
Radiographs are indicated to confirm and localise the ectopic canine and 
condition of the adjacent teeth. 2, level II-3 Radiographic examination should be 
prescribed in patient aged 10 years and above as earlier radiographic 
assessment provides little benefit.  

2.4.1 Parallax technique 
 
Parallax technique is the most routinely used radiographic assessment to 
help localise the ectopic canine. This technique involves taking two 
radiographs and using the principle of vertical or horizontal parallax 22-23, level 

II-3 (Figure 3,4 & 5). Horizontal parallax is superior to vertical parallax in terms
of  localising the PEC. 24, level III

5
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a) Horizontal Parallax

 Anterior Occlusal and Periapical
or

 Two Periapicals
or

 Two Anterior Occlusals

b) Vertical Parallax

 Anterior Occlusal + Dental Panoramic Tomogram (DPT)
or

 Periapical + DPT

Figure 3: Vertical parallax technique using DPT & anterior occlusal view

Figure 4: Horizontal parallax technique using two periapical views

The reference object for the parallax technique is normally the root of the an
adjacent tooth. The image of the tooth that is farther away, from the X-ray
tube moves in the same direction, whereas that the tooth closer to the X-ray
tube moves in the opposite direction to the tube (SLOB Rule- Same Lingual
Opposite Buccal). 25, level III
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b) Vertical Parallax
 

 Anterior Occlusal + Dental Panoramic Tomogram (DPT)
or 

 Periapical + DPT

Figure 3: Vertical parallax technique using DPT & anterior occlusal view 

Figure 4: Horizontal parallax technique using two periapical views 
  

The reference object for the parallax technique is normally the root of the an 
adjacent tooth. The image of the tooth that is farther away, from the X-ray 
tube moves in the same direction, whereas that the tooth closer to the X-ray 
tube moves in the opposite direction to the tube (SLOB Rule- Same Lingual 
Opposite Buccal). 25, level III 



6 

Management of the Palatally Ectopic Canine 2016 

Figure 5: Horizontal parallax technique using an Upper Anterior 
Occlusal and a periapical view 

2.4.2 Cone-Beam Computed Tomography 
 
More recently, the use of Cone-Beam Computed Tomography (CBCT) 
(Figure 6) has been described to aid in diagnosis and management of 
palatally ectopic canine.18, level III CBCT is more accurate in localising the 
position of the canine in three dimensions and for diagnosing lesions such 
as root resorption of the adjacent teeth.26, level III Linear and angular 
measurement on CBCT images are accurate and precise and can be use to 
assess a precise position of PEC.27, level II-2 However, increased radiation 
exposure and high costs restrict its routine use.28, level III CBCT should be 
prescribed to overcome shortcomings of conventional radiographs when 
deemed necessary.  

The use of CBCT will allow accurate three-dimensional localisation of the 
PEC as well as any root resorption of adjacent teeth. This may have effect 
on the treatment planning process.  The decision to request a small volume 
CBCT scan should be made by an orthodontic specialist following full clinical 
assessments and appropriate radiological support for reporting. 29-30, level III 

Figure 6: Cone-Beam Computed Tomography  
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Recommendation 2 
 Radiographic investigation is indicated for patient above 10 years old

with clinically missing maxillary canine. (Grade A)
 Parallax radiographic technique should be used to determine the

position of the ectopic canine. (Grade C)
 CBCT may be prescribed to overcome shortcomings of conventional

radiographs when deemed necessary. (Grade C)

3. TREATMENT
There are various treatment modalities for the PEC. Patient and parent 
should be counseled on the various treatment options available. 

3.1 Interceptive Treatment by Extraction of Deciduous Canine 
Timely extraction of deciduous canine in patients aged 10 to 13 years with 
PEC has been found to normalise the eruptive path of canines within 12 
months in 78% of cases 19, level II-1 and in 62% of cases. 31, level II-1  

Recent studies also found similar results. Naoumova et al. 32, level I  found 69% 
in those aged 10 to 13 years had spontaneous eruption of the PEC, while  
Bazargani et al. 33, level I found 67% of PEC normalised. It was noted that the 
effect was significantly more pronounced in the younger patients (10 to 11 
years) compared to older patients (12 to 14 years). 

The efficacy of this procedure is supported by Naoumova et al. 34, level I  This 
randomised controlled trial (RCT) found that the greatest predictor on 
eruption of the PEC was the timely removal of the deciduous canine. This 
interceptive procedure may reduce treatment complexity, duration, cost and 
potential complications involved with management of PEC. 

3.1.1   Indications  
Ericson & Kurol,19, level II-1 listed the following indications:  

a) Patients aged between 10 to 13 years.
b) Uncrowded arch.
c) Ectopic canine root still developing.
d) Horizontal overlap of the ectopic canine crown is not beyond the

midline of the nearest lateral incisor root.
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Power & Short,31, level II-1 reaffirmed the findings regarding the success rate 
being affected when the horizontal overlap exceed beyond the midline of 
incisor width. A 91% success rate was reported if the crown of the canine is 
distal to midline of the lateral incisor and 64% success rate when the crown 
is located mesial to midline of the lateral incisor.19, level II-1 Therefore, early 
detection is important to ensure greater success rate. 

3.1.2   Review 
 
This should be done at 6 monthly intervals with follow-up radiographs until 
the permanent canines erupt. If there is no improvement after 12 months, 
other treatment options have to be considered.19, level II-1 

3.1.3 Special considerations  
a) In potentially crowded arches, space maintenance or space re-gaining

may be required. This can be achieved by appliances or extraction.
However, any decision to extract permanent teeth to allow  the PEC to
erupt must only be  undertaken after specialist consultation.
Maintenance of the  perimeter of the upper arch is an important step
during the observation period, and the palatal arch is recommended as
a space-holding device. 33, level I

b) Bilateral extractions of deciduous canines may be required to prevent
midline shift.

3.1.4  Prognosis  
Extraction of the deciduous maxillary canine does not guarantee correction 
of the problem and therefore the prognosis should be explained to patient 
and parent/s (Figure 7). A residual space may be present following 
extraction of the deciduous canine if the PEC fails to erupt. They should also 
be informed of the various options available in the event of an unsuccessful 
outcome.  

Prognosis is less favourable if: 

a) arches are crowded which will most likely indicate complex appliance
therapy.31, level II-1

b) root of the ectopic canine is fully formed. 35-36, level III

c) horizontal overlap of the PEC exceeds beyond the midline of the lateral
incisor.31, level II-1
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Figure 7: Assessment of treatment prognosis for interceptive 
treatment of PEC 

Reproduced from Dental Update (ISSN 0305-5000), by permission of George Warman Publications (UK) Ltd 

Even though the benefits of extraction of deciduous canine were questioned 
by the Cochrane collaboration, 37-38, level I it is still a worthwhile interceptive 
option if done based on sound clinical and radiographic selection criteria to 
optimise the potential benefits to the patient. It is cost effective when 
compared with that of complex orthodontic treatment and surgical 
intervention required in management of PEC. 19, level II-1

Key Message 3 
Treatment options and possible outcomes must be discussed with parents 
and patients.
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Recommendation 3 
 Extraction of deciduous canine as an interceptive management of PEC

should be based on sound clinical and radiographic selection criteria.
(Grade C)

 Suitable age for extraction of deciduous canine is between 10 to 13
years old in the absence of crowding. (Grade A)

3.2 Surgical Exposure with or without Orthodontic Traction  
The purpose of surgical exposure is to facilitate the eruption of the PEC into 
the arch. There are three methods for exposure and alignment of the 
canine;39, level III
 

a) Open surgical exposure and spontaneous eruption
b) Open surgical exposure and bonding of attachment for traction

(Figure 8)
c) Close surgical exposure and bonding of attachment for traction

Figure 8: Open surgical exposure and bonding of attachment for 
traction 
 

Indications: 
a) Patient must be willing to wear fixed appliances.
b) Since the treatment time is normally prolonged, the general oral health,

the cooperation and motivation of the patient should be good.
c) When interceptive treatment by extraction of deciduous canine is not

feasible and/or not favourable.
d) Unsuccesful outcome of interceptive treatment.
e) When severe root resorption of the adjacent teeth necessitates extraction

of these teeth and alignment of the PEC into the arch.
f) When the position of PEC is favourable (Figure 9).

Traction of PEC after open 
surgical exposure and bonding 

Successful alignment of PEC 
into the arch 
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Figure 9: Favourable and unfavourable position of PEC for alignment 

The success of orthodontic treatment depends on the degree of malposition 
of the ectopic canine. The rate of success is inversely proportional to the 
degree of malposition. The degree of malposition of the impacted canine 
should not be so great that orthodontic alignment is impractical for example 
close proximity to the midline, above the apices of the adjacent teeth and 
horizontal angulation. 20, level III Fleming et al. 40, level II-2 found that, accurate 
prediction of the treatment duration for orthodontic alignment of palatally 
impacted maxillary canine is difficult. The mesiodistal position of the canine 
may be a useful  predictor of treatment duration.  

The optimal time for surgical exposure and orthodontic treatment is during 
adolescence.41, level III The success rate of the treatment procedure is quite 
high. The prognosis for successful orthodontic resolution of an impacted 
canine in an adult (69.5%) is lower than that in a younger patient(100%) and 
the prognosis worsens with age. 42, level II-2 

Favorable position 

Unfavorable position 
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Inaccurate three dimensional diagnosis of location and orientation of 
impacted teeth and failure to appreciate anchorage demands were the major 
reasons for failure in the treatment of impacted canines. 43, level II-3 Therefore 
the specialist orthodontist should consider taking a small volume CBCT. 29-

30, level III

There are some clinicians who prefer open exposure and others who prefer 
closed exposure of the PEC (Figure 10). There is no evidence to support 
one surgical technique over the other in terms of dental health, aesthetics, 
economics and patients factors. 44, level III; 45, level I The choice of technique is 
best left to the personal choice of the orthodontist and surgeon.

A combination of surgical exposure followed by corticotomy has been shown 
to produce a faster movement of the palatally ectopic canine tooth into the 
arch and thus can reduce treatment time. 46, level III
 

Figure 10: Open and closed exposure 

3.3 Autotransplantation  
Autotransplantation (Figure 11) may be considered when orthodontic 
alignment of PEC is not possible. This option should be explored prior to 
surgical removal of the impacted canine. Indications for autotransplantation 
are: 

a) The canine is severely malpositioned and cannot be aligned
orthodontically,

b) There is a favorable donor tooth available i.e. a premolar or canine
(surgical repositioning),

c) There is sufficient space and bucco-palatal bone of the recipient site,
d) The surgical procedure is expected to be minimally traumatic.

Open exposure Closed exposure 
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Prognosis of autotransplantation is good if: 
a) Patient is healthy, compliant and able to maintain a good oral 

hygiene.47, level II-2; 48-49, level III  
b) The ideal stage of the donor tooth is when the root has ¾’s formed, 50-

51, level II-2 and an it has an open apex of more than 1 mm. 50, 52, 54, level II-2; 

53, level III 
c) The ideal receptor alveolus has sufficient height and width to 

accommodate the donor tooth. 55, level II-2; 56, level III  
d) Surgical technique is meticulous and atraumatic, 52, 55, 57, level II-2; 48-49, 53, 

level III with reduced extra-alveolar time. 47, 50, 55, level II-2 This is to preserve 
the periodontal ligament and maintain the Hertwig’s Epithelial Root 
Sheath so that root development is not compromised. Ankylosis, root 
resorption and loss of epithelial adherence may also be avoided. 

 
The patient regains a proprioceptive feeling in the transplanted teeth, with 
normal periodontal healing, allowing a natural feel during chewing. 47, 57-58, 

level II-2; 49, level III The induction of alveolar growth allows eruption process to 
occur. 47, 50, 59, level II-2 Orthodontic treatment can be implemented if required, 
50-51, 57, 60, level II-2; 48, 53, level III as opposed to other prosthetic replacement such 
as an osseointegrated implant. Orthodontic tooth movement can be started 
from 3-9 months after periodontal ligament (PDL) healing and before 
complete alveolar bone repair.61, level II-2 It is our concern that earlier 
orthodontic movement may inadvertently exert excessive forces that can 
reduce the success of autotransplantation. 
 
However, the success of autotransplantation is technique sensitive and 
requires surgical expertise. Reports on success rate vary from 79% in a long 
term cohort study 58, level II-2 to 100% 55, level II-2 depending on the duration of 
follow up and criteria of success.  
  
The most common complications of autotransplantation are ankylosis and 
inflammatory root resorption. However, autotransplantation may still 
preserve bone volume in a young patient for future implant procedure. 48, level 

III 
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Figure 11: Autotransplantation of impacted canine    

PEC with retained 
deciduous canine 

During procedure After procedure 

3.4    Surgical Removal of PEC 
 

Due to prolonged treatment time with surgical exposure and alignment, 
surgical removal is another treatment of choice. 62, level II-2 

Indications: 
a) The patient refuses orthodontic treatment.
b) When the contact between the lateral incisor and first premolar is

acceptable.
c) When pathological changes associated with the ectopic canine or

radiographic evidence of early root resorption of the adjacent teeth are
present.

d) The ectopic canine is ankylosed and cannot be moved into the arch or
transplanted.

e) When the patient is willing to accept substitution of first premolar for
the canine and

f) Position of the ectopic canine is unfavourable. Prognosis for the
alignment of the ectopic canine depends on its three dimensional
position. 23, level II-3 It is unfavourable when:

 the canine crown is tilted towards and near the midline of the arch,
 the position of the crown tip is less than one third of the incisor

roots,
 the inclination of the canine is more horizontal,
 canine root apex is far away from its normal position.

Clinical experience would indicate that there is a large variation in the life 
expentancy of retained deciduous canines. If necessary, fixed orthodontic 
appliances can be used to bring the first premolar forward to simulate a 
canine tooth or open space for a prosthetic replacement to ensure optimum 
aesthetic and function.  
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Parents and patients should be informed of the possible risks and 
complications associated with surgical removal of the impacted canine. A 
common concern is possible damage to the root of adjacent teeth.  

3.5 No Intervention and Observation  
Indications: 

a) The patient is not keen to undergo treatment.
b) There should be no evidence of root resorption of adjacent teeth or

other pathology.
c) Occlusion is acceptable with satisfactory alignment of the lateral incisor

and first premolar (Figure 12).
d) The retained deciduous canine has an acceptable appearance and

good prognosis.
e) Severely displaced palatally ectopic canines with no evidence of

pathology may be left in-situ, if the canine is remote from the dentition.

The clinician must ensure that the parents and patients understand that the 
prognosis of the retained deciduous canine, if present, remains unknown and 
a prosthesis would be required if the deciduous canine is eventually lost. 

Radiographic evaluation of the ectopic canine which is left in situ is 
recommended to monitor for pathological changes. 63, level III. Currently, no 
guideline exists as to how frequent radiographic checks should be carried 
out. 20, level III In view of radiation safety and cost considerations, annual 
radiographic follow-up is recommended if clinically indicated. 

Figure 12: No intervention 
and observation 
Occlusion is acceptable with 
satisfactory alignment and good 
contact between the lateral 
incisor and first premolar. 

Recommendation 4 
Annual radiographic follow up for PEC that is left in-situ is recommended 
to monitor pathological changes if clinically indicated.  
(Grade C - Development Group’s Recommendation) 
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4. CONCLUSIONS
Accurate diagnosis is important to ensure appropriate management of PEC. 
There are several treatment modalities available with specific 
indications. Factors such as patient's age, motivation and cost may affect 
the definitive treatment plan. Parents and patient should be informed 
of the various treatment options available based on existing 
circumstances and possible outcomes of complications. 

Early monitoring of canine eruption by inspection and palpation from the age 
of  8 years is very important. If canine ectopia is suspected, the simple 
method of extracting the deciduous canine may be intitiated as an 
interceptive procedure in suitable cases. 2, level II-3 Inappropriate extraction of 
deciduous canine should be avoided to maintain the arch perimeter and 
prevent unnecessary trauma to the patient.  

Adhering to the algorithm proposed will ensure a systematic management of 
the patient and timely referral to the specialist for optimal outcome. 

 
5. IMPLEMENTING THE GUIDELINES
It is important to standardise the management of PEC at all healthcare levels 
in Malaysia using an evidence-based CPG in order to manage PEC 
appropriately. The successful treatment outcome is influenced by factors 
such as maintaining an up to date understanding of PEC, the use of 
appropriate examination techniques, treatment needs, patient records, 
continuing professional education and patient expectations. 

 
5.1 Facilitating and Limiting Factors 
Existing facilitating factors for these recommendations include: 

a) Wide dissemination of the CPG to healthcare professionals through
printed and electronic copies.

b) Continuing professional education on the management of PEC for
healthcare professionals.

c) Widespread of facilities at primary care level for screening and
detection of PEC.
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Existing barriers for application of the recommendations of the CPG include: 
a) Poor understanding or limited knowledge of PEC.
b) Insufficient resources in the management of PEC particular at

specialist care.
c) Variation in treatment practice and preference.

5.2 Potential Resource Implications 
 
To implement the CPG, there must be strong commitment to: 

a) Ensure widespread distribution of the CPG to healthcare professionals.
b) Re-enforce training of healthcare professionals to ensure information

is up to date.
c) Healthcare professionals at primary care level to do screening and

multidisciplinary team at secondary care level to manage the PEC.

To assist in the implementation of the CPG, the following is proposed as 
clinical audit indicator for quality management:  

Percentage of timely 
referral* of the palatally 
ectopic canine = 

No. of timely referral of the 
palatally ectopic canine X 100 
Total number of referral with 
palatally ectopic canine  

Note: *Timely referral is defined as a referral of patients between the ages of 10 to 13 years old with 
an unerupted and non-palpable maxillary canine (Proposed terget=100%). 
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Glossary  
1. Irradiation 

 Exposure or subjection to the action of radiation for diagnostic or 
therapeutic purposes.   

2. Ankylosis 
 The periodontal ligament is obliterated in one or more localized areas, 

and a bony bridge is formed by penetration of alveolar bone into the 
cementum.  

3. Dilaceration 
 A developmental distortion of the form of a tooth, whereby the root or 

the apex forms an angle with the long axis of the tooth (the tooth 
appears sharply curved or bent).  

4. Iatrogenic 
 An unfavorable response or condition caused by medical or dental 

personnel, diagnostic tests or treatment procedures.  
5. Idiopathic 

 Pain, disease or disorder of unknown etiology.  
6. CBCT 

 Cone Beam Computed Tomography (CBCT) is a diagnostic imaging 
modality that provides high-quality, accurate three-dimensional (3D) 
representations of the osseous elements of the maxillofacial 
skeleton.  

7. CT 
 Computerised Tomography (CT) is an imaging method that employs 

a narrowly collimated radiographic beam that passes through the 
body and is recorded by an array of scintillation detectors.  

8. Root resorption 
 A loss of substance from the root tissues that normally are 

mineralized such as dentin or cementum.  
9. Extra-alveolar  

 Alveolar - the bone making up the alveolar process of the jaws. 
 Extra- alveolar - located outside the bone making up the alveolar 

process of the jaws.  
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10. Hertwig’s Epithelial Root Sheath 
 Hertwig’s epithelial root sheath is an elongation of the cervical loop, 

which helps determine the shape, size, and number of roots and 
which influences the formation of dentin in the root area during the 
developmental stages of a tooth.  

11. Ectopic 
 Located away from the normal position.  

12. DPT 
 Dental panoramic tomography (DPT) is a radiographic tomogram of 

the jaws, taken with a specialized machine designed to present a 
panoramic view of the full circumferential length of the jaws on a 
single film.   

13. Orthodontics 
 The branch of dentistry concerned with facial growth with 

development of the dentition and occlusion, and with the diagnosis, 
interception and treatment occlusal anomalies.  

14. Autotransplantation 
 The transfer of teeth from one site to another in the same individual, 

into extraction sites or surgically prepared sockets.  
15. Deciduous dentition 

 Primary teeth (baby teeth).  
16. Neoplastic 

 Relating to, or constituting a tumor or neoplasia.  
17. Interceptive Orthodontics 

 Any treatment which eliminates or reduces the severity of a 
developing malocclusion in order to eliminate or simplify the need 
for future treatment.  

18. Cystic 
 An abnormal membranous sac in the body containing a gaseous, 

liquid, or semisolid substance.  
19. Parallax technique 

 The apparent displacement of an object that follows a change in the 
position from which it is viewed.  

20. Periapical 
 Surrounding the apex of the root of a tooth.  
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21. In-situ 

 In its normal place; confined to the site of origin.  
22. Prevalence 

 The number of people in a population who have a disease at a given 
time, the numerator is the number of existing cases of disease at a 
specified time and the denominator is the total population. Time may 
be a point or a defined interval, and is traditionally the former if 
unspecified.  

23. Aetiology 
 Cause of disease.   

24. Palatal 
 Relating to the roof of the mouth.  

25. Buccal 
 In the direction of the cheeks.   

26. Referred pain 
 Pain perceived in an area distant to and unrelated to the true site of 

origin.  
27. Randomised controlled trial 

 A trial in which participants are assigned by chance to receive either 
an experimental or control treatment. When randomisation is done 
properly, the effect of a treatment(s) can be studied in groups of 
people who are: 

i. The same at the outset, and 
ii. Treated the same way, except for the intervention(s) being 

studied. Any differences seen in the groups at the end can be 
attributed to the difference in treatment alone, and not to bias 
or chance.  

28. Corticotomy 
 A partial osteotomy, involving only the cortical plate, to weaken the 

resistance of the bone to the application of forces.  
29. Proprioceptive 

 A sense providing knowledge of the position of those parts and 
regions of the body.  

30. Osseointegrate 
 A direct structural connection between bone and the surface of a 

structure.  
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31. Cohort study 
 In research and statistics, a group of individuals who share a 

characteristic at some specific time and who are then followed 
forward in time, with data being collected at one or more suitable 
intervals.   

32. Retrospective study 
 A study which is conducted looking backward, or directed toward 

the past.  
33. Surgical exposure 

 Surgical uncovering of an unerupted or impacted tooth.  
34. Prosthesis 

 A device that replaces missing body parts.  
35. Pathology 

 The form of medical science and specialty practice concerned with 
all aspects of disease, but with special reference to the essential 
nature, causes, and development of abnormal conditions, as well 
as the structural and functional changes that result from the disease 
processes.  

36. Orthodontic Specialist 
 A graduate of an accredited dental school who additionally has 

followed a postgraduate full time academic program in orthodontics, 
in accordance with the requirements of his/her national state, or 
provincial law.  

37. Algorithm 
 A step-by-step method of solving a problem or making decisions, as 

in making a diagnosis.  
38. Clinically missing teeth 

 The absence of teeth from the dentition because of congenital 
factors, exfoliation or extraction. 
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LIST OF ABBREVIATIONS  
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