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Dentists come across a number of discrepancies in 
normal morphology of the teeth in their day-to-
day practice. These variations can include teeth 

with different shapes and sizes of roots or crowns, altered 
root numbers, and fused or malpositioned teeth. 

The specifi c variation infl uences the treatment plan and 
the prognosis of the tooth. 

Accessory roots are most frequently seen on maxillary 
molar teeth and mandibular molars. Multiple roots in the 
mandibular canine have been reported, but the literature 
about the presence of multiple roots in any other anterior 
tooth is scanty. Schulze1 reported that the frequency of two 
roots is 2% to 8% in permanent canines. The prevalence 
of birooted permanent canines in the Japanese population 
has been reported to be 0.5%,2 0.32%,3 and 0.29%4–much 
lower than the frequency reported by Schulze. Other au-
thors have also reported double-rooted bilateral mandibular 
canines,5,6 but an effort to locate literature reporting more 
than 2 roots in any of the anterior teeth proved futile. 

The purpose of this case report was to present the treat-
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ment—including intentional reimplantation and endodon-
tics—of a nonvital, multirooted permanent maxillary canine.

CASE REPORT
A 16-year-old female patient reported to the Postgradu-
ate Department of Pedodontics and Preventive Dentistry, 
Dayanand Anglo Vedic Centenary Dental College and Hos-
pital, Yamuna-Nagar, Haryana, India. Her chief complaint 
was pain and palatal swelling related to the upper right 
anterior region for the last 5 days. The patient had a history 
of trauma in this region when she was very young. Intraoral 
examination revealed the presence of a full compliment of 
permanent teeth except for third molars (without caries or 
periodontal involvement). The tooth in question, which ap-
peared to be the right maxillary canine, was malformed and 
hypoplastic (Figure 1) with a palatal swelling and was tender 
to percussion. Malformation and unusual shape and position 
had led to the creation of a food-retentive, noncleansable 
area, resulting in food lodgment and local periodontal pocket 
formation. The maxillary canine tested nonvital, while the 
adjoining teeth were vital. 

Radiographic examination revealed the following: 
1. the presence of a multirooted canine giving a faulty 

picture of a retained root stump of the primary canine; and 
2. periapical radiolucency related to the curved distal root 

extending to the fi rst premolar’s root (Figure 2). 
 The confi rmed diagnosis was a case of a nonvital, mal-
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formed, permanent, multirooted canine—a variant from 
the normal. Hence, root canal treatment—normally the 

treatment of choice—could not be predictably guaranteed 
due to great variation in the morphology of its roots and 
their canals. Therefore, to avoid multiple appointments 
and any further related complications, intentional replan-

tation was planned. It 
was also planned to 
amputate the addi-
tional infected roots. 

The required in-
formed consent for 
the surgical procedures 
was obtained. The 
area was anesthetized, 
surgical exposure of 
the site was achieved 
after flap reflection, 
and, subsequently, the 
tooth was carefully 
extracted (Figure 3). 
Because of the unfa-
vorable curvature of 

roots, the distal root was fractured during extraction. The 
fractured root was removed, and, subsequently, the periapi-
cal pathology was curetted using a surgical curette. 

The extracted tooth exhibited 3 roots (Figure 4). The 2 
extra roots were amputated. The tooth was shaped, canals 
were obturated, and retrograde fi lling was placed (Figure 5). 

Utmost care was taken to avoid any damage to the socket 
and to the periodontal ligament fi bers of the extracted tooth 
during the whole procedure. 

Figure 1. Right maxillary permanent canine to be 
malformed and hypoplastic. 

Figure 2. Radiograph of a multirooted canine with 
periapical radiolucency in relation to the curved distal 
root extending to the fi rst premolar’s root. 

Figure 3. The surgical exposure 
of the site after tooth 
extraction.

Figure 4. The extracted tooth exhibiting 3 roots.

Figure 5. The prepared tooth after extra root 
amputations.

Figure 6. The sutures and placed splint.
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The tooth was then replanted and splinted using wire and 
composite resin splints (Figure 6). Analgesics and antibiotics 
were prescribed for 5 days, postoperative instructions were 
given, and the patient was asked to report after 10 days for 
the splint removal. 

After 10 days, the tooth was found clinically and radio-
graphically to be asymptomatic and healthy with an intact 
periodontal ligament and minimal mobility (Figures 7 and 8). 
A 6-month follow-up was maintained, and the tooth showed 
no clinically signifi cant alteration from the baseline picture. 

DISCUSSION
The deve lopment 
of roots begins after 
enamel and dentin 
formation reaches the 
future cementoenamel 
junction (CEJ). Both 
the inner and outer 
epithelium layers of 
the enamel organ join 
at the area of the fu-
ture CEJ and give rise 
to the epithelial root 
sheath. This epithelial 
sheath eventually grows 
into the surrounding 
mesenchyme and in-
duces root formation. 
This process is sig-

nifi cantly different in teeth with multiple roots. Before 
root formation begins, the epithelial root sheath forms 
horizontal epithelial ledges called epithelial diaphragms. 
In multirooted teeth, these epithelial diaphragms un-
dergo differential growth, resulting in the root trunk divi-
ding into multiple roots.7

The etiology of teeth with supernumerary roots has, so 
far, not been intensively studied and researched. A defect in 
the dental lamina at the early stage of root formation could 
be an etiological factor in multirooted canines.8 It is also 

possible that an abnormality in the morphodifferentiation 
of canines might have occurred.8

Very few reported cases regarding multiple roots associ-
ated with cuspids have been placed on record. Paulson et 
al reported morphological descriptions of double-rooted 
maxillary primary canines, which led to the recognition of 
3 major primary root types: 

1. a single root without trace of a groove; 
2. a root with a faint to distinct labial groove; and 
3. a root with a broad and deep labial groove in the root’s 

         apical portion.9

The various treatment options considered were the 
extraction and prosthetic replacement of the tooth with a 
bridge, a partial denture, or an implant. 

An understanding of anatomic morphology improves 
the chances of endodontic success, but a detailed study 
of the anatomy of multirooted permanent canine has not 
been conducted.10 Hence, intentional reimplantation with 
endodontic procedures and shaping of the crown was 
considered a viable treatment option for the atypical tooth 
morphology. The long-term prognosis of reimplantation 
is guarded, and the risks associated include ankylosis, re-
placement resorption, infl ammatory root resorption, and  
mobility. The 6-month follow-up, however, did not reveal 
any clinical abnormality. 
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Figure 7. Clinically asymptomatic tooth after 10 days.

Figure 8. Radiograph of an 
asymptomatic tooth after 
10 days.
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