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ABSTRACT
Tooth development is a complex process whereby various genetic 
and environmental variables interact to achieve the final morphology 
and destination. Disruptions in the process lead to impaction and or 
ectopic eruption. Bilateral ectopic eruption of maxillary canine teeth 
into the incisive fossa is a rare phenomenon. This report describes 
bilateral permanent maxillary canine teeth erupting into the incisive 
fossa of the skull of an adult male African. The skull specimen was 
first examined physically, followed by Micro Focus X-ray Computed 
Tomography (µCT) to determine the morphology and trajectory of 
the impacted and ectopically erupting teeth. Physical examination of 
the skull revealed a portion of the right maxillary canine tooth in the 
incisive fossa. µCT revealed the presence of right and left permanent 
maxillary canines within the palatine bone with cusps projecting 
into the incisive fossa. Both teeth were mature with well-developed 
root, root canal and crowns with distinct cusps. The root of the right 
impacted canine tooth was deflected at its apex. Tooth impaction 
is caused by mechanical disturbance in the path of the developing 
tooth. This information is vital to practicing maxillofacial surgeons 
during interpretation of the radiographs and surgical correction of 
disorders of the oral cavity. 

INTRODUCTION
Tooth development is a continuous and complex process by which 
various biological, genetic and environmental variables interact 
to achieve the destination and final morphology of the tooth.1,2 

Disruptions in tooth development may lead to impaction and or 
ectopic eruption,3,4 a frequently encountered clinical problem 
affecting the maxillary canine teeth. Impaction of these teeth is 
estimated to have a prevalence of 1-2 % in the general population, 
with 8% of all these cases being bilateral. Location of impacted 
ectopic tooth eruption may be palatal, labial and or buccal, but 
the former is more prevalent.4 Various other sites of ectopic 
tooth eruption have been reported including the maxillary sinus, 

mandibular condyle, coronoid process, orbit, nasal cavity and 
through the facial skin.1,5 However, the aetiology of tooth impaction 
and or ectopic eruption remains elusive. Several theories have been 
suggested including trauma, infection, pathologic conditions, 
dental crowding, genetic and developmental anomalies.2,6,7 Ectopic 
teeth may be asymptomatic, or may cause a variety of signs and 
symptoms, including facial pain, nasal obstruction, headache, 
epistaxis, foul-smelling rhinorrhea, external nasal deformities 
and nasolacrimal duct obstruction.8,9 They can be associated with 
abnormalities such as initiscaseosa with septal perforation, with 
aspergillosis, the formation of a rhinolith and with naso-oral fistula.10 
The present study describes a rare case of bilateral ectopic eruption 
of maxillary canine teeth into the incisive fossa of an adult male dry 
skull.

CASE REPORT 
During a routine inventory of the Raymond A. Dart Collection of 
Human Skeletons housed in the School of Anatomical Sciences 
at the University of the Witwatersrand, an erupted ectopic tooth 
in the incisive fossa of the hard palate was observed on a dry skull 
specimen of a 25 year old black African (Xhosa) male (Fig. 1A). The 
reported cause of death was suggestive of complications relating 
to lung carcinoma. External examination of the maxillary arch of 
the skull revealed intact premolar and molar tooth sets on both the 
left and right sides of the dental arch. Bilaterally, the central and 
lateral incisors were absent with evident signs of bone resorption 
at the sockets which had previously accommodated these teeth 
(Fig. 1A). All teeth were present on the mandibular arch except for 
the central and lateral incisors which were lost postmortem. There 
were no further tooth or bone abnormalities evident upon external 
observation.

The skull was then scanned using Micro Focus X-ray Computed 
Tomography (μCT) and the scan analysed with Amira (5.4.5) software 
to determine the type and trajectory of the tooth based on the 
dental morphology. The permanent maxillary canines possess an 
elongated single root apex and a sharp prominent coronal cusp 
which has mesial and distal cusp ridges (Figs. 2A, B). Permanent 
maxillary canines are large in size and contain a root canal (Figs. 
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1C, D, 2A). The μCT investigation revealed two permanent maxillary 
canines within the palatine processes of the maxilla, having their 
cusps projecting into the incisive foramen (Fig. 1B). Both teeth were 
seen to have infero-medial inclinations towards the midline (Figs. 1C, 
D). The root of the right impacted canine tooth was deflected at its 
apex (Fig. 2A). 

DISCUSSION 
General considerations on impacted maxillary canine teeth
Canine teeth are the hallmark of a beautiful smile and of functional 
occlusion. They are also fundamental in successful dental arch 

development and disruptions in their development can lead to 
various tooth anomalies such as impaction and ectopic eruptions.3 
Permanent maxillary canine teeth are the second most frequently 
impacted teeth after the third molar teeth.12,13 The general 
prevalence of impaction of permanent maxillary canine teeth is 
1-2% in the general population with palatal impactions having the 
highest prevalence of 85%, the rest being displaced either  buccally 
or labially.4,14 Permanent maxillary canine impaction occurs up 
to three times more frequently in females than in males.1 Several 
studies have been conducted to show variations in the prevalence of 
maxillary teeth impaction based on race and ethnic factors (Table 1). 
Morphologically, impacted maxillary canine teeth often present with 
deflected apical roots.16 The cause of apical root deflection is not 
clear, but the surrounding bone environment has been implicated.16

AETIOLOGY 
While the actual causes of tooth impaction or ectopic eruption 
remain inconclusive, various theories have been linked to these 
conditions. Richardson and Russell4 suggested that genetics and 
mechanical guidance are critical in determining the impaction and 
subsequent ectopic eruption of the maxillary canine teeth. Maxillary 
canine teeth develop far away from their final destination and 
hence obstacles like supernumerary teeth, tumours, and displaced 
teeth may disrupt normal eruption.4,22 However, various researchers 
have concurred that the absence of mechanical guidance from the 
maxillary lateral incisor teeth, which erupt earlier than the canine 
teeth, and variations in their root morphology are central to the 
impaction and subsequent ectopic eruption of canine teeth.3,15,23 

It appears that the presence of lateral incisors with an appropriate 
root length and developed at the exact time are critical in providing 
guidance to the migrating canine teeth.12 

In addition, maxillary canine impaction can be as a result of either 
prolonged retention or early loss of deciduous canine teeth. In certain 
instances, tooth size-arch discrepancies can also lead to impaction or 
ectopic eruption of the canines.12 Regrettably, past medical history 
in the present case does not provide any information on how lateral 
incisors were lost and at what stage, hence it is not possible to 
reconcile the case with these theories. However, the observation of 
the absence of lateral incisors and signs of bone resorption on their 
healed sockets may suggest premature loss of the lateral incisors 
resulting in bilateral ectopic eruption of the maxillary canines. 

Genetic theory describes palatally impacted maxillary canines as 
often presenting with other dental abnormalities in tooth size, shape, 
number and structure.22 Several abnormalities are believed to have a 
common hereditary link, manifested as a developmental disturbance 
during embryonic growth.24 It is reported that 33% of patients with 
palatally impacted canines also present with congenitally missing 
teeth and, in particular, patients with congenitally absent maxillary 
lateral incisors record a prevalence of palatally impacted canines of 
2.4 times more than that of the general population.4,12 Besides, other 
congenital conditions such as anklylosis, cleft lip and cleft palate 
have been found in association with tooth impactions and ectopic 
eruptions.1, 12

Figure 2. Coronal sections reconstructed from the μCT scans showing 
the morphology of impacted maxillary canine teeth and the relationship 
to the palatine processes of the maxillary bones in the hard palate (A−B). 
(A) An impacted maxillary canine tooth with an elongated single root. Note 
the well-developed root canal. The root apex is deflected (arrow) which is 
typical of impacted maxillary canine teeth (B) Sharp prominent cusps on the 
crown of the impacted maxillary canine teeth which have mesial and distal 
cusp ridges.

Figure 1. Photographic and μCT images of the hard palate in a young adult 
African skull specimen (A−D). (A) The cusp of the crown of right impacted 
canine tooth protruding into the incisive fossa. (B) Reconstructed image 
from the μCT scans showing the crowns of both the impacted maxillary 
canine teeth. Note the cortical bone has been excluded to reveal the left 
impacted tooth. (C) A coronal view reconstructed from μCT scans showing 
the orientation and trajectory of the impacted maxillary canine teeth. (D) 
A horizontal view of the orientation of the impacted teeth reconstructed 
from the μCT scans.

Table 1: The prevalence of impacted maxillary tooth in different populations

Author and year Country and Population Prevalence of impacted 
maxillary canines

Zahrani17 Saudi Arabia (4898 male and female children between 
8 and 12 years)

2.05%

Aydin et al.18 Turkey (148 cases of both male and female patients) 3.58%

Sajnani and King19 China (533 adolescent children (327 females and 206 
males)

2.1%

Mustafa and Abuaffan20 Sudan (among 2401 male and female students 
between 17 and 25 years of age)

2%

Herrera-Atoche et al.21 Mexico (860 patients between 12 and 39 years) 6.04%
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CLINICAL COMPLICATIONS ASSOCIATED WITH 
THE INCISIVE CANAL AND IMPACTED ECTOPIC 
CANINE TEETH
The maxillary incisive foramen is a funnel shaped opening that 
conveys the nasopalatine nerves and arteries from the nasopalatine 
canal to the anterior palate.25 During life, the maxillary incisive 
papilla overlays the incisive fossa. The maxillary incisive papilla is an 
important anatomical landmark in prosthetic dentistry particularly 
for arrangement and alignment of teeth to the midline.25 The incisive 
papilla also marks the site for the administration of local anaesthesia 
in the anterior palate.26,27 The maxillary incisive canal together with 
the incisive foramen connects the palate to the floor of the nasal 
cavity.28 

Although no serious clinical complications have been reported 
as a result of surgical disturbance to the contents of the incisive 
canal,29 temporary sensory discomfort has been reported following 
surgical transection of the nasopalatine nerve during the first week 
after surgery.30 Conversely, complications arising from pressure on 
neurovascular structures due to prolonged use of dental implants 
have been reported leading to neurological dysfunction.25,31 The 
cusps of the ectopic maxillary canines in the present case projected 
into the incisive fossa, suggesting the possibility of compressing the 
nasopalatine nerve and vessels in the incisive foramen. 

In conclusion, the current presentation may be valuable to dental 
and maxillofacial surgeons for it highlights and focusses attention 
on a possible altered path of tooth eruption of the maxillary canines 
and associated clinical sequelae. 
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