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Abstract

Introduction: The uniqueness of dental morphology plays an 
important role in Forensic Odontology, especially for human 
identifications, in which a single tooth can provide information 
for dental identification. Objective: To address the importance of 
a permanent lower canine with two roots for dental identification 
considering the internal and external morphology of the canine 
roots. Case report: To report a forensic case in which a two-rooted 
permanent lower canine was found in a decomposed human body. 
Conclusion: Although the victim was not identified by the dental 
parameter, it was observed that this type of morphological variation 
is of little incidence in some populations, therefore constituting a 
valuable tool for dental human identifications.
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Introduction

Anatomical variation constitutes an expression 
that can be defined as all morphological alteration 
which do not determine functional impairment 
to the individual and that can be visualized 
in internal or external structures/organs [1]. In 
Dentistry, the anatomical variations have been 

studied in different structures comprising the 
bucomaxillofacial system (teeth, bone, muscles, 
vessels, nerves, glands, etc.) aiming to understand 
which can be considered as normal or abnormal, 
subsidizing the correct diagnosis and treatment 
planing.

The dental anatomical variations, specifically, 
have been studied in determined dental specialties, 
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such as Operative Dentistry, which seek to 
reconstruct the anatomy of the tooth crown 
as closest as the natural tooth; Endodontics, 
which explores the interior of the teeth aiming 
to enable the cleaning of the root canal system; 
and Bucomaxillofacial Surgery, in which the 
morphology and the tooth positioning directly 
interfere in the election/execution of the extraction 
technique, for instance. Determined tooth types 
show more anatomical variations than others, 
e.g., mainly the third molars which exhibited 
dimensional and morphological variations both in 
the internal and external part of the crown and 
root. Still in this context, the lower permanent 
canine teeth may also exhibit the anatomical 
variations. Its most expressive variations are 
within the internal and external part of the root. 

Normally, this tooth show a single root, with a 
single canal; however, the literature has reported 
single-rooted canine with two [2, 6, 12] or three 
root canals [7] and, still, canine teeth with two 
different roots [3, 5, 16].

Specifically about the prevalence of lower 
canine teeth with two roots in determined 
population groups, Brothwell [4] described the 
presence of this anatomical variation in a Danish 
population living at the Neolithic age (between 
2000-1500 b.c.) and in another population living 
at1200-1500 a.c., finding an incidence of 5.6% and 
6.4%, respectively. The author also cited data of 
prevalence of lower canine with two roots in eight 
studies conducted in specific population groups, 
according to the table I.

Table I – Studies reporting the prevalence of lower canine teeth with two roots in specific population groups

Author Ethnic Group N. of lower canine 
teeth

N. of lower canine teeth 
with two roots

Hillebrand (1909) Hungarians 1.707 103 (6%)
Schwerz (1916) German 507 31 (6.1%)
Fabian (1928) German 315 20 (6.4%)

Hjelmman (1929) Finns 98 5 (4.9%)
Shaw (1931) South Africans (Bantu) 62 1 (1.6%)
Visser (1948) Dutch 2.488 123 (4.9%)

Pedersen (1949) Eskimos (Greenland) 72 1 (1.3%)
Huche (1954) French 282 28 (10%)

Source: Brothwell [4]

Taylor [11] reported that the presence of a 
bifid root is not an uncommon particularity for 
the lower permanent canine and described the 
morphological variations of two roots when present 
in this tooth, in which bifurcation can be found 
at the cervical, medium, or apical thirds. The 
author analyzed the size ratio between the labial 
and lingual roots in a study of 179 lower canine 
teeth with two roots and observed that 65.3% 
exhibited proportional roots, 27.4% exhibited the 
labial root greater than the lingual roots and the 
remaining teeth (7.3%) showed the lingual root 
greater than the labial root.

In a posterior study, Pécora et al. [8] analyzed 
the internal morphology, the number of the roots 
and canals in 830 extracted lower canine teeth 
and obtained the following results: 98.3% of the 
teeth had a single root, 92.2% had one canal and 
one apical foramen, 4.9% with two canals and 

one apical foramen, 1.2% with two canals and 
two apical foramens. 1.7% of the cases showed 
two different roots, each one with one canal. The 
mean of length was 25.5 mm, ranging from 20.3 
to 32.8 mm.

Sharma et al. [9] also reported an important 
study on the internal anatomy of 65 permanent 
lower canine teeth with two well-defined roots. In 
all cases, two root canals were found (one in each 
root). The lateral canals were present in 68.9% of 
the cases and 19.7% showed a lateral canal in the 
bifurcation. The external mensuration revealed a 
maximum and minimum length of 26.7 mm and 
17.9 mm, from the cusp point to the labial root 
as landmark; and 27.2 mm and 17.1 mm, from 
the cusp point to the lingual root as landmark, 
respectively for both parameters. The bifurcation 
of the roots was more frequently present at the 
apical third (56.9%), followed by the medium third 
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(40%) and less frequently at the apical third (3.1%). 
Proportionally, it was observed that the labial root 
was larger than the lingual one in 47.7% of the 
cases; 43.1% of the roots were proportional; and 
only in 9.2% of the cases, the lingual root was 
larger than the labial one.

Versiani et al. [15] analyzed the internal and 
external anatomy of 14 permanent canine teeth 
with two roots and two canals using a computed 
microtomography. The images were processed, 
and it was observed the root lengths, the area of 
bifurcation and the presence of accessory canals 
and others aspects related to the internal anatomy 
of this tooth. The area of the bifurcation was 
observed at the apical and medium third in 42.8 
and 57.2% of the cases, respectively.

By knowing that in Forensic Dentistry the tooth 
anatomical variations are of great importance, 
because they allowed the differentiation of individuals 
through the specific dental characteristics which 
make a person unique from a forensic point of view, 
the aim of this study was to emphasize the forensic 
relevance of the anatomical variations present in 
the permanent lower canine through the reporting 
of a forensic case. 

Case report

In the mid of 2011 a body in an advanced 
stage of decomposition was sent for forensic 
dental examination in the Section of Forensic 
Anthropology and Forensic Dentistry of the 
Forensic Institute in Goiânia, since there was no 
possibility of analyzing the fingerprints of the 
victim.

Aiming to facilitate the forensic dental analysis, 
the skull and mandible were disjointed and 
submitted to a cleaning process.

It is known that as the putrefaction process goes 
by, the periodontal ligament are also decomposed 
and the single-rooted teeth are typically displaced 
from their sockets, therefore occurring the so-
called tooth avulsion or postmortem tooth loss. 
In the case presented herein, all the anterior teeth 
were avulsed and during their repositioning in the 
socket, it was possible to identify that tooth #43 
had two distinct roots: labial and lingual (figure 
1). By examining the sockets, this information was 
also confirmed and it was possible to observe two 
distinct sockets for the two roots in the position 
corresponding to tooth #43 (figure 2).

Figure 1 – Mesial, distal, labial and lingual surfaces of 
tooth #43

Figure 2 – Image of the sockets of the roots ot tooth 
#43

To provide a more comprehensive study of 
dental anatomy, conventional photographic and 
radiographic images of tooth #43 were obtained 
inside and outside of the tooth socket, as well as 
images through volumetric computed tomography 
(cone-beam). With these images it was possible to 
observe that: the bifurcation was located at the middle 
third of the root; both roots had proportional lengths, 
with the lingual root 1 mm smaller than the labial 
one; and each one had a single root canal (figure 3). 
The maximum length of the tooth was 25 mm. In 
the image obtained by the periapical radiographic 
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Figure 5 – Image obtained through volumetric computed 
tomography (cone-beam) of tooth #43 clearly illustrating 
the two roots and their respective root canals. A: cross-
section cut; B: axial cut

During the direct and indirect a lveolar 
inspection (through images) of the maxilla and 
mandible, it was seen that only the tooth #43 
exhibited anatomical variation in the number of 
roots. In this context, there was the presence of a 
relevant dental particularity for the identification 
of the victim; however, it should be preferably 
that it had been properly registered in an imaging 
examination that could be confronted with the 
postmortem findings. As no dental files containing 
relevant records was sent to confrontation, the 
victim was later identified through a genetic 
evaluation.

examination, performing through bisecting angle 
technique with the tooth inside the socket, it was 
possible to see the superposition of the roots, which 
makes extremely difficult to identify accurately this 
dental anomaly (figure 4). On the other hand, the 
CT image clearly demonstrated the presence of two 
roots in the cross and axial sections. Thus, it was 
confirmed the presence of a single root canal in 
each root, in its entire length (figure 5).

Figure 3 – Radiographic image of tooth #43, in lateral 
norm 

Figure 4 – Periapical radiograph of tooth #43 (bissecting 
technique) illustrating the superposition of the roots
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be carefully observed by the dentist in the sense 
that all the roots/canals are handled by avoiding the 
failure in therapy performed [2, 3, 5-7, 12, 16], by 
the appearance or persistence of complications such 
as pain, infection and periapical lesion, involving 
the need for endodontic retreatment, change of the 
restoration, replacement of fixed prostheses and 
even tooth loss. In Orthodontics, dental movement 
should be performed with careful attention to the 
specific anatomic limits of the region, such as 
the mental foramen and thickness of the alveolar 
cortical, which may prevent complications during 
the execution of this therapy (bone fenestrations, 
compression of the neurovascular bundle, root 
resorption, etc.). In Buccomaxillofacial Surgery, 
the size and shape of the crown and roots and the 
number of roots associated with the tooth position 
in the dental arch [13] are important factors to be 
considered for election of the extraction technique, 
which can be more or less invasive (need for flap, 
osteotomy, and tooth sectioning). 

Conclusion

In the forensic context, the forensic dentist should 
be aware and properly record all morphological 
characteristics evidenced on teeth that have any 
type of anatomical variation in the crown or root 
(root number, root length, the bifurcation region 
and number of canals), observed through either 
physical examination or various modalities of 
imaging tests, both in exams produced in life and in 
the pot-mortem, since the disclosure of dental rare 
anatomical features can be of extremely importance 
in cases of human identification.
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Discussion

The forensic dental identification is a forensic 
method usually applied in establishing the identity 
of the bodies when papiloscopic analysis cannot be 
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In the case presented here, it was found a 
permanent lower canine tooth that had two distinct 
and proportionate roots, each one containing a 
root canal, with 24 and 25 mm long. This finding 
agrees with the greater frequency of results obtained 
by Pécora et al. [8], Sharma et al. [9] and Taylor 
[11]. The region of the bifurcation (middle third) 
coincided with the second more prevalent sample 
according to study of Sharma et al. [9] and with 
most of the cases observed in the study of Versiani 
et al. [15].

Concerning to the prevalence within the 
population, the incidence of lower canines with two 
distinct roots ranged from 1.3% to 10% [4, 8, 11], 
therefore constituting a relatively rare peculiarity 
of great importance to subsidize a forensic dental 
identification.

From a clinical point of view, the anatomical 
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a diagnosis or treatment planing as endodontic, 
orthodontic and surgical procedures. In Endodontics, 
a proper exploration of the root canal system should 
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