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ABSTRACT

Aim: To discuss various etiological factors of maxillary
canine impaction and treatment modalities for the
condition.

Summary: Impaction of permanent maxillary canine is a
frequently reported condition in dental literature. Several
etiological factors and treatment alternatives have been
suggested for the condition. We present an unusual case
of maxillary impacted canine in a 14 year old male patient
with dilacerated root apex. We discuss the etiology and
treatment alternatives for maxillary canine impaction. The
etiology of maxillary canine impaction is multifactorial and
its management depends on various factors including age,
patient cooperation, presence of adequate space,
crowding, ankylosis or pathological lesion and position of
the impacted canine in the dental arch.
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INTRODUCTION

Impaction of the maxillary canines is frequently reported
condition in dental practice. The maxillary canine is second
only to mandibular 3rd molar in its frequency of impaction.1,2

The frequency of maxillary canine impaction varies from 0.8
to 2.8%.3-5  The condition is twice more common in girls (1 to
2%) than in boys (0.5 to 1%).5  Palatal canine impaction is
more common than labial/buccal impaction. Canine impactions
are most frequently buccally located in Asian population.
The incidence of mandibular canine impaction is 20 times
lesser than maxillary canine impaction. Ayudin et al found an
incidence of 3.29% for maxillary canines while 0.44% for
mandibular canines in a Turkish Subpopulation.6 Moreover,
8% of the canine impactions seems to be bilateral.7 Caucasians
have five times more impactions than Asians.8   The incidence
of maxillary canine impaction in various populations is
summarized in Table 1.

Table 1: Prevalence of maxillary canine impaction in
different populations

Year Authors  Prevalence 
of maxillary 

canine 
impaction 

Population 
examined 

Nationality 

1978 Shah et al.23 <0.8% 7,886 Canadian 
1993 Zahrani24 3.6% 4,898 Saudi 
2003 Rozsa et al.25 5.43% 1,858 Hungarian 
2003 Saglam and 

Tuzum 26  
2.9% 1,000 Turkish 

2004 Aydin et al.6  3.29% 4,500 Turkish 
2008 Anwar et al.27  2.4% 1,956 Pakistani 

 
Several etiological factors have been suggested for maxillary
canine impaction by various authors, which are summarized
in Table 2.  The maxillary canine has longest path of eruption
in permanent dentition and this may be a factor in the etiology.9
Crowding, early loss or prolong retention of deciduous canine,
abnormal position of tooth bud, cystic degeneration around
unerupted canines are among other suggested etiological
factors.7  A genetic trend has been suggested by several
authors.10-13 Systemic causes such as febrile diseases,
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endocrine disturbances and Vitamin D deficiency may also
contribute to maxillary canine impaction.14

Treatment options for maxillary canine impaction may include-
monitoring with no active treatment, surgical removal of the
impacted canine and orthodontic management of the canine
to accommodate it in dental arch. Decision to choose the
method of choice to manage impacted canine depends on
various factors, mentioned later in discussion section. The
purpose of this case report is to present the etiology and
management of impacted maxillary canine in a 14 year old
male patient.

CASE  REPORT

A 14 year old male patient was referred to the Department of
Paediatric and Preventive Dentistry, with the chief complaint
of pain in upper left canine region. The medical and dental
history was non contributory. Intraoral examination revealed

root stump of left maxillary deciduous canine and missing left
maxillary permanent canine along with a buccal cortical plate
expansion. No history of traumatic injury to teeth was present.
The crown of deciduous maxillary canine was lost due to
unrestored carious lesion. Intraoral periapical (IOPA)
radiograph of the region revealed the presence of left maxillary
permanent canine above the root apex of maxillary deciduous
canine and the abnormal horizontal positioning of the
permanent maxillary canine with presence of periapical
radiolucency accosiated with the deciduous canine (Fig. 1).
Since patient did not reveal any trauma to the tooth, the
pathological lesion was most probably developed due to
bacterial invasion from non vital root stump of deciduous
canine. Due to inconclusive radiographic findings further
adjunctive radiological investigations includin occlusal
radiographs and orthopantomographs were advised.
However, the patient was reluctant, and continuously
epmhasising on the extraction the infected deciduous canine.

Table 2: Etiology of maxillary canine impaction suggested by various authors

Year Authors Etiology suggested 

1907 Angle28  Retained deciduous canines  

1949 Dewel15  Devious path of eruption and long period of development 

1954 Fastlicht29  Heredity 

1959 Newcomb30  Retained deciduous canines  

1968 Thilander and Jacobsson17  Crowding in labial impaction 

1969 Rayne31  Inadequate arch space and  a vertical developmental position 

1971 Lewis32  Heredity 

1982 Richardson and McKay33  Heredity 

1982 Takahama and Aiyama34  Heredity 

1983 Jacoby16  Excessive space in the canine area 

1984 Becker et al.35  In cases with peg shaped small lateral incisors or missing lateral incisors 

1988 Moyers14  Febrile diseases, endocrine disturbances and Vitamin D deficiency 

1990 Chimenti et al.36  Heredity 

1990 Fergusson37  Crowding 

1990 Zilberman et al.10  Genetic trend 

1992 Bishara7  Tooth size/arch length discrepancies, prolonged retention or early loss of primary canine, 
abnormal position of tooth bud, of an alveolar cleft, ankylosis, cystic or neoplastic 
formation, dilacerations of the root, iatrogenic origin and idiopathic 

1992 Bjerklin et al38  Hereditary 

1993 Brin et al.39  Trauma to maxillary anterior region at an early age (palatal impaction) 

1994 Jacobs40  Excessive growth in the base of maxillary bone, agenesis or cone shaped lateral incisors 

1994 Peck et al.11  Genetic 

1996 Pirinen et al.12  Genetic 

1997 Semb and Schwartz41  Following alveolar bone grafting in patients with cleft lip and palate 

2000 Becker and Chaushu 13  Genetic 

2000 Richardson and Russell42  Extended developmental period and more tortuous path of eruption 
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Various treatment options available to manage the impacted
tooth were elaborated with outcome to the patient and parents.
Due to poor socioeconomic status, and unwillingness of the
patient for the multiple appointments required for the
orthodontic management of the tooth, as they expressed their
inability to bear the financial cost, surgical approach including
the removal of root stump and impacted horizontal canine
was planned. However, due to periapical infection in relation
to deciduous canine, and as maxillary canine being the second
most common area for involvement of dentigerous cyst, a
cystic lesion was suspected, hence, careful surgical
intervention was required.

Local anesthesia was administered, a full thickness muco-
periosteal flap was raised and the left maxillary permanent
canine was extracted along with the root stump of left maxillary
deciduous canine (Fig. 2 and 3).  The permanent canine was
positioned in the arch in a bucco-horizontal direction and the
root apex was dilacerated. A soft tissue was attached to the

entire periphery of the cemento-enamel junction of the tooth
extending to one-half of the root (Fig. 4). Surgical site was
debrided and cystic lining was carefully enucleated. The tissue
was sent for histopathological examination which revealed
the presence of non-keratinized stratiform squamous
epithelium and granulation tissue. Sutures were given (Fig. 5)
and antibiotics (Amoxicillin and Potassium clavulanate tables-

Fi gure 1: IOPA radi ograph of 23 and 63 showi ng abnormal
hori zontal  position of 23 and radiolucency i n relati on to root
apex of non vital 63 extending to crown of 23.

Fi gure 2: Intra-operati ve vi ew after rai sed fl ap

Fi gure 3: Intra-operati ve vi ew followi ng extracti on of cani ne

Figure 4: Extracted 23 with dil acerated root apex and attached
pathol ogical l esion

Figure 5: Post-operati ve view



Singh et al. Management of Impacted Dilacerated Maxillary Canine

Asian Journal of Oral Health & Allied Sciences 2012, Volume 2, Issue 1 47

625 mg 12 hourly), analgesics (ibuprofen, 400 mg and
paracetamol, 500 mg tablets 8 hourly) and multivitamins were
prescribed. The patient was recalled after 7 days for suture
removal. Patient was satisfied with the uneventful healing of
the surgical area, when he last reported two months after the
treament, and refused to undergo any further treatment.

DISCUSSION

Impaction of maxillary canine is widely mentioned in the
literature and the reported incidence is 0.8-2.8%.3-5 The exact
etiology of canine impaction is unknown.  Several possible
etiological factors have been suggested by various authors
and are summarized in Table 2. It has been suggested that the
devious path the canine follows during its eruption and the
long period of its development play an important role in its
impaction.15 A genetic or familial trend has been implicated as
a cause of maxillary canine impaction10-13 but in the present
case, no familial background has been detected. Jacoby
suggested that a space deficiency may result in the tooth
erupting buccally or its impaction.16 He found that 85% of
palatally impacted canines in his study had adequate space
in the dental arch. Thilander and Jacobson stated that
crowding may be a factor in labial impaction but not in palatal
impaction.17 Bishara7 cited several common causes for canine
impaction which include: lack of space, early loss or prolong
retention of deciduous canine, abnormal position of tooth
bud, presence of an abnormal cleft, ankylosis, cystic or
neoplastic formation, canine root resorption, iatrogenic
repositioning of lateral incisor into the path of canine eruption
and idiopathic condition with no apparent cause. Other
possible causes of impaction may include pathological
lesions, ankylosis, odontomes or supernumery teeth,
excessive space in the canine area and trauma to maxillary
anterior region at an early age.

The path of maxillary canine, in the present case, was deflected
and the tooth was placed in the arch in a horizontal direction,
however, no history of traumatic injury could be found. The
deciduous canine was present even after its shedding time
and insufficient space was present in the dental arch to
accommodate the permanent canine. Moreover, a pathological
lesion was also found attached with the cemento-enamel
junction of impacted maxillary canine and the root of the tooth
was found dilacerated. Thus, multiple possible etiological
factors were present in this case having the potential to cause
the impaction of maxillary canine.

Treatment alternatives of management of impacted canine
include- interceptive treatment, surgical exposure and
orthodontic alignment, surgical removal, leave and observe,
surgical repositioning and transplantation.18 Most of the
authors agree that presence of permanent maxillary canines
is crucial for a good smile, and they should be preserved,

whenver possible. Interceptive measures in the form of
elimination of crowding in the arch particularly in the canine/
premolar area can possibly stimulate eruption into the arch.19

Various combined surgical-orthodontic techniques have been
described to preserve and accommodate impacted canine in
the dental arch including gingivectomy or surgical window,
the closed eruption technique and the placement of an apically
positioned flap, followed by traction of the tooth by
orthodontic means. No act ive treatment could be
recommended if the patient does non- cooperative and non-
compliant, and if there is no evidence of resorption of adjacent
teeth, or other pathology. Auto-transplantation could be
recommended if interceptive measures are inappropriate, or
have failed, extreme malpositioning of the tooth, presence of
adequate space, fair prognosis, and no evidence of ankylosis
of canine.18 Surgical removal of tooth should be considered
when patient declines active treatment or is happy with the
appearance, evidence of early resorption of teeth, patient too
old for interceptive procedures, good contact between the
lateral incisor and first premolar or patient willing to undergo
orthodontic treatment to substitute first premolar for the canine
or in cases of poor position of the tooth for proper alignment
in the dental arch (canine placed in an oblique or horizontal
direction).18

In the present case, surgical removal of the impacted canine
was done, because of unwillingness of the parent and the
patient to undergo orthodontic repositioning of the canine,
its horizontal positioning and presence of suspected cystic
lesion. Since, the pathological lesion was diagnosed as
dentigerous cyst of inflammatory origin by histopathological
evaluation, hence, the present tretment protocol deemed fit.
Similar to the present case, several authors have suggested
that periapical inflammation from non-vital deciduous tooth
spreads to involve the follicle of unerupted permanent
successor and results in formation o f inflammatory
dentigerous cyst.20-22

Hence, it can be concluded that etiology of canine impaction
is multi-factorial, and a single or multiple factors acting
together may contribute to frequent finding of canine
impaction in dental literature. The treatment options depend
on various factors including age, patient co-operation,
presence of  adequate space, crowding, ankylosis or
pathological lesion and position of the impacted canine in
the dental arch. Although some time patients hesitate for
detailed investigatory procedures however, authors are of
opinion that ut ilising latest radiographic diagnostic
procedures, such as CT scan, that provides three-dimensional
positioning of the impacted teeth, and associated lesion, if
any, such cases could have been better diagnosed and
planned. Also, anatomic abberation eg dilaceraton of root, in
the present case report, may preclude the orthodontic
treatment protocols.
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