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Abstract

Background: This study aimed to assess the prevalence and morphology of lower second molars with C-shaped
configuration among patients at the University of Barcelona Dental Hospital using cone beam computed tomogra-
phy (CBCT).

Material and Methods: CBCT images of 408 patients, comprising 792 lower second molars, were examined to
identify C-shaped canals and evaluate their anatomical characteristics. Inclusion criteria required patients to have
both lower second molars present. The configuration of C-shaped canals was categorised at three axial root levels.
The variables of symmetry, position, gender and age were analysed.

Results: Out of the 792 lower second molars analysed, a total of 65 molars with C-shaped canals were identified in
42 patients, representing a prevalence of 10.2%. The prevalence in females (12.6%) was significantly higher than in
males (6.5%). Bilaterality was observed in 54.76% of individuals with C-shaped molars. The C1 configuration was
most frequently observed in the coronal third (56%), while the C2 configuration was equally distributed between
the coronal and middle thirds (44.1%). The C3 configuration was most prevalent in the middle third (41.4%), and
the C4 configuration was predominantly observed in the apical third (96%). Variations in configurations along the
root were observed in 70.8% of the molars. The longitudinal groove was predominantly located on the lingual
surface of the roots (83.1%).

Conclusions: CBCT is a useful tool to analyse the morphology of the root canal system.

Key words: C-shape, anatomy, prevalence studies, root canal, Cone beam computed tomography, mandibular
second molar.
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Introduction

Understanding the internal anatomy of teeth is crucial to
perform effective cleaning, disinfection and shaping of
the root canal system in a predictable manner, ultimately
enhancing the success rate of endodontic treatments (1).
However, anatomical complexities and variations pose
significant challenges for root canal treatment, increa-
sing the risk of procedural accidents and/or persistence
of bacteria in missed areas, which can compromise the
treatment outcome (2).

Among these root canal system’s variations is the C-sha-
ped canal, so called because of its anatomical cross-sec-
tional configuration resembling the letter ‘C’ in both
the canal and root (3). Characterized by isthmuses con-
necting mesial and distal root canals, along with deep
chamber floors and fused roots featuring a longitudinal
groove, these C-shaped canals can exhibit variations in
number and location of root canals, from coronal to api-
cal (1).

C-shaped canals have been widely documented in the
literature. In 1991, Melton et al. suggested a simplified
classification of the different possible cross-sections
configurations of these root canal systems (4). In 2004,
Fan et al. (5) made a modification of this classification,
using micro-CT study, which is probably the most wi-
dely used in the literature so far (6).

The complex anatomy of C-shaped molars makes the
cleaning, shaping and obturation of the root canal sys-
tem difficult (7). Particularly critical are the apical three
millimetres of these molars, where the increased presen-
ce of isthmuses makes difficult to achieve complete cle-
aning and disinfection (1). In addition, the thin dentine
wall present in the radicular longitudinal groove elevate
the risk of perforation, compromising long-term prog-
nosis (7).

To optimize treatment success, a good knowledge of the
C-shaped molars’ anatomy is imperative, coupled with a
careful interpretation of their radiographic characteris-
tics (8). Despite the difficulty in identifying them on tra-
ditional radiographs, Fan et al. propose that the presence
of C-shaped molars could be predicted on preoperative
radiographs through observation of fused and conver-
ging roots (5).

Due to the limitations of diagnosing a C-shaped molar
with a 2D radiograph, CBCT emerges as a valuable and
non-invasive tool for facilitating accurate diagnosis of
these teeth, and for the assessment of morphological
characteristics, such as the location of the longitudinal
groove (9). While most C-shaped canals are typically
observed in lower second molars, they have also been
documented in lower first molars, upper first and second
molars, and lower premolars (10).

Numerous studies have consistently demonstrated a
notable prevalence of C-shaped molars in East Asian
countries, ranging from 31% to 45% (1), with a global
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prevalence of 13.9%. In China, C-molars were identi-
fied in 39% of the population (11), while in Korea, they
constitute 40% (12).

The prevalence of C-molars is lower in other regions;
for instance, a prevalence of 8.9% has been reported
in Turkey (13), 3.5% in Brazil (14) and 13% in India
(15), among other regions. There is a scarcity of studies
analysing the prevalence and characteristics of C-molars
in Western countries (16).

Successful endodontic treatment hinges greatly on the
precise management of root canal system anatomy (17).
Moreover, the C-shaped molar configuration stands out
as one of the most well-known anatomical variations of
the root canal system (6,18,19), presenting a complex
anatomy (7,20,21). Early identification of this anatomy,
prior to endodontic treatment, facilitates treatment ma-
nagement (22,23). Therefore, the objective of this study
was to evaluate the prevalence of C-shaped molars in
lower second molars among patients of the University
of Barcelona Dental Hospital (HOUB), by analysing
CBCT images. Patients’ informed consent for the inves-
tigation was obtained prior to CBCT.

Material and Methods

This study received approval from the HOUB ethics
committee with protocol number 37/2024.

Cone beam computed tomography (CBCT) scans were
retrieved from the Radiology department database of
the HOUB, comprising data from 408 patients who
underwent scans. These CBCT scans were conducted
for various purposes, including diagnostic and surgical
planning for third molar extraction, implant surgery, or
as part of orthodontic treatment.

The study’s inclusion criteria stipulated the presence of
bilateral lower second molars without prior endodontic
treatment. Exclusion criteria encompassed teeth with
incomplete root development, root resorption, caries,
posts and/or extensive restorations that could impede
visualisation.

The radiographic technique employed a kilovoltage of
90kV and 10 mA. All images maintained a maximum
voxel size of 0.2 mm and were reconstructed with a slice
thickness of 1 mm. The field of view (FOV) size va-
ried from 10x6cm to 10x10cm, encompassing the entire
lower arch.

Image analysis was conducted using the Planmeca Ro-
mexis® software (Planmeca, Finland). A student ope-
rator analysed all collected images, with results subse-
quently corroborated by an independent evaluator for
molars previously identified with C-shaped canals.

The root morphology of all lower second molars un-
derwent evaluation in three planes: axial, coronal, and
sagittal, aiming to identify molars with a C-shaped ca-
nal. Diagnosis followed the classification proposed by
Fan et al. (5), which required meeting the following
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criteria: fused roots, presence of a longitudinal groove,
and at least one axial section displaying a C1, C2, or C3
configuration (Fig. 1).

Each identified C-molar was then classified according to
its configuration in the axial section at three root levels:
coronal, middle and apical. Following the aforementio-
ned classification by Fan et al. (5), each configuration
was categorized into the following types: C1, represen-
ting a continuous C shape; C2, indicating a ‘semicolon’
shape due to a discontinuous C shape; C3, representing
two or three separate canals; C4, denoting a single roun-
ded or oval canal; and C5, indicating no canal (Fig. 1).
The position of the longitudinal groove (whether buccal,
lingual or both), the molar’s location in the dental arch
(whether left or right), the symmetry of the C-shaped
molars. as well as the gender and age of the patients
were also recorded.
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Fig. 1: Classification of configurations in molars with C-shaped ca-
nals. (a) Type Cl; (b) Type C2; (c and d) Type C3; (d) Type C4, and
(f) Type C5. Source: Fan et al. (5).
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Results

The collected data underwent statistical analysis using the
chi-square test with SPSS for Windows software (SPSS,
Chicago, IL), with the significance level set at P < 0.05.
Among 872 CBCT images evaluated, 408 met all inclu-
sion criteria, comprising 255 females and 153 males,
with an average age of 28 years (range 17-78 years). A
total of 791 lower second molars were analysed.
Sixty-five molars with C-shaped canals were identified
in 42 patients, accounting for 10.2% of the sample. The
prevalence among females was 12.6%, which was sig-
nificantly higher than that among males (6.5%). Refer
to Table 1 for the distribution of patients with C-shaped
second molars by gender.

The occurrence of bilaterality in individuals with C-mo-
lars was 54.76% (23 patients), while the occurrence of
unilaterality was 45.24%, (Fig. 2), with no difference
between left or right side. Table 2 illustrates the distribu-
tion of unilaterality and bilaterality, according to gender
in patients with C-molars.

Regarding the type of configurations in the axial sec-
tion (Fig. 3), the distribution of configurations according
to each third can be seen in Table 3. The C1 configura-
tion was most frequently observed in the coronal third
(56%), while the C2 configuration presented the same
frequency in the coronal and middle third (44.1%). The
C3 configuration was most prevalent in the middle third
(41.4%) and the C4 configuration was observed almost
entirely in the apical third (96%).

It was observed that 29.2% of the C-shaped second mo-
lars maintained the same configuration from the coronal
to the apical third within the same molar, while 70.8%
of the molars exhibited variations in configurations be-
tween the root thirds (Figs. 4,5).

Table 1: Distribution of patients with second molar C according to gender.

Female Male Total
Total patients 255 153 408
Patients with C-molars 32 (12,6%) 10 (6,5%) 42 (10,2%)

Fig. 2: CBCT images of C-shaped molars. (a) Symmetrical and (b) Asymmetrical.
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Table 2: Distribution of C-shaped molars’ symmetry, according to
gender.

Prevalence and morphology of lower second molars with C-Shaped canals

Regarding the location of the longitudinal groove (Fig.
6), the groove located on the lingual surface was the most

Unilateral Bilateral prevalent with 83.1 %, then 10.8 % on both sides, and 6.2
Patient Right Left i, % on the buccal side. Table 4 illustrates the distribution of
Female 9 6 17 thg longitudinal groove acc.ording to its location.
Finally, among the 408 patients, 4 were observed to have
Male 2 2 7 e .
second molars with single canals (Fig. 7). In total, 7 mo-
0, 0, 0, .
Total 11 (26%) 8 (19%) 23 (54.76%) lars were found across these 4 patients.
a b c d

Fig. 3: Examples illustrating the classification of the different C-shaped molars configurations, according to the classifi-
cation by Fan et al. (5): (a) Type C1; (b) Type C2; (c) Type C3, and (d) Type C4.

Table 3: Distribution of the different C-shaped molars configura-
tions, by third.

Coronal | Middle Apical Total
C1 28 13 9 50
56,0% 26,0% 18,0% 100,0%
C2 15 15 4 34
44,1% 44,1% 11,8% 100,0%
C3 23 36 28 87
26,4% 41,4% 32,2% 100,0%
Cc4 0 1 24 25
0,0% 4,0% 96,0% 100,0%
Total 66 65 65 196

Discussion

Various techniques are available to analyse the morpho-
logical characteristics of the root canal system. For the
study of C-shaped molars, methods such as diaphaniza-
tion and staining, periapical radiographs, micro-CT and
CBCT scans have been used, among others (24). Dia-
phanization and micro-CT techniques offer a highly de-
tailed examination of teeth morphology; however, these
are techniques that can only be performed on extracted
teeth, making them unsuitable for studies involving other
variables such as prevalence and tooth position (12,24).
The use of CBCT for studying the morphological cha-
racteristics of teeth offers adequate information with a
non-invasive approach, eliminating the need for tooth

Fig. 4: CBCT images of a C-molar with the same C1 configuration: (a) coronal third, (b) middle third, and (c) apical third.
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Fig. 5: CBCT images of a molar presenting different configurations according to third: (a) Cl in the coronal third, (b) C3a
in the middle third, and (c) C3b in the apical third.

Fig. 6: CBCT images of C-shaped molars. The arrows indicate the buccal surface. (a) Buccal longitudinal groove,
(b) Lingual longitudinal groove, and (c) Longitudinal grooves on both buccal and lingual walls.

Table 4: Distribution of the location of the longitudinal groove of C-shaped molars.

4,7(n=34) 3,7(m=31) Total(n=65)
Location: Lingual 29 (85.3%) 25 (80.6%) 54 (83.1%)
Buccal 2 (5.9%) 2 (6.5%) 4 (6,2 %)
Both 3 (8.9%) 4 (12.9%) 7 (10,8 %)

Fig. 7: Example of CBCT image of a molar with a single canal. (a) Sagittal section; (b) Coronal, (c) Middle, and (d)
Apical third.
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extraction for analysis (18). This technique provides an
adequate three-dimensional representation of both the
internal and external tooth anatomy, delivering a suffi-
ciently high quality to visualise the morphology of the
root canal system. In fact, CBCT can be as specific as
diaphanization and staining techniques in identifying the
corresponding type of anatomy (11,14,25).

The voxel size used for studying C-shaped molars stu-
dies with CBCT typically ranges from 0.125 to 0.250
mm (24). In this study, a voxel size of 2 mm was em-
ployed, which has been demonstrated to be adequate
for diagnosis and classification of C-molars according
to several publications (10,14). Additionally, several
C-molar studies have been published using voxel sizes
of up to 0.25 mm, achieving satisfactory results for the
identification of C-molars (16,18).

Despite the numerous advantages and information pro-
vided by CBCT, one aspect to consider in studies using
this technique is the requirement for radiation exposu-
re to patients. However, in this study, CBCT images
were collected from the database of the University of
Barcelona Dental Hospital, where they were indicated
for surgical planning or orthodontic treatment design.
Consequently, patients were not exposed to unnecessary
radiation for this study to obtain information regarding
root canal anatomy.

In this study, the diagnosis and classification of C-sha-
ped canals were performed following the criteria propo-
sed by Fan et al. (5). According to these criteria, a molar
with a C-shaped configuration must fulfil the following
characteristics: fused roots, presence of a longitudinal
groove on either the lingual or buccal surface of the root,
and at least one C1, C2 or C3 configuration in an axial
section. It has been described that although the C3 type
configurations may appear as two or three independent
canals, they are connected between small isthmuses and
anastomoses along the root (4). The classification by Fan
et al. is the most commonly used in studies on prevalen-
ce of C-shaped molars by CBCT (7-19), enabling proper
comparison between the different studies and popula-
tions analysed (24).

It is considered uncommon to find C-configurations
other than in lower second molars; however, some cases
have been reported in upper and lower first molars, third
molars and lower premolars (10). Silva et al. (14) repor-
ted an incidence of 1.7% of lower first molars with a C
configuration, and Shemesh et al. (9) indicated a preva-
lence of 0.16%, which is much lower than the prevalen-
ce reported for lower second molars, ranging from 3.5%
(14) to 44% (16).

Previous studies have demonstrated a high prevalence of
C-shaped lower second molars (39-44%) in East Asian
countries such as China and Korea (11,12,16), compared
to other regions. In this study, the prevalence of C-mo-
lars was observed to be 10.2%, which is similar to other
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studies conducted in Western European countries such
as Belgium (10%) (18) and Portugal (8.5%) (24). Von
Zuben et al. (16) conducted a prevalence study on C-sha-
ped lower second molars using CBCT with standardised
protocols across several regions of the world. Spain was
one of the countries that participated in this study, where
a prevalence of 11% (out of a sample of 400 patients)
was obtained. To date, this is the only study that has pu-
blished prevalence data on C-molar prevalence in this
country.

Most prevalence studies using CBCT have been conduc-
ted in East Asian countries, but there are publications
with varying prevalences from various regions of the
world, such as Brazil (3.5%) (14), Chile (10%) (18),
South Africa (9.3%) (16), Turkey (8.9%) (13), Russia
(14%) (19) and India (13%) (15), among others.

In the study presented here, the individuals analysed
only represent a sample of the population attending the
University of Barcelona Dental Hospital, and the ethni-
city of the patients was not taken into consideration as an
inclusion criterion. Determining a specific ethnic group
can be technically challenging, as several factors such
as a history of migration, a high prevalence of people
of multi-ethnic origin and globalisation, among others,
must be considered. (18). However, when comparing the
prevalence results with studies conducted in other spe-
cific populations, it could be said that the sample of this
population corresponds to the characteristics of Cauca-
sian groups (19,24).

In this study, the prevalence of C-shaped canals in fe-
males was 12.6 %, which was significantly higher com-
pared to males. However, in the literature, it has been
described that there is no gender predilection in C-sha-
ped molars (10,11,13). Nonetheless, more recent studies
have started to indicate that if there were a difference
in prevalence between males and females, it would be
statistically significantly higher in females (12,16,24).
C-shaped molars exhibit a complex anatomical confi-
guration, with variations that can appear along the root.
In this study, it was observed that the configuration of
the C-shaped canals varied in 70.8% of the cases. The
C1 and C2 configurations were the most frequent in the
coronal and middle thirds, while the C3 configuration
presented a similar distribution in the middle and apical
thirds, and the C4 configuration had a high prevalence in
the apical third. These findings are consistent with those
reported by Fan et al. (5) and Zheng et al. (11).

The prevalence of C1 and C2 types decreased from the
coronal to the apical region, whereas C3 and C4 configu-
rations increased towards the apical third. This suggests
that the configurations of C1 (described as a continuous
‘C”) and C2 (described as a discontinuous C or ‘semico-
lon’) have a high probability of subsequently dividing
into two or three canals in the middle and apical third
(11). Consequently, achieving thorough cleaning and
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shaping of the canals in the apical region may be cha-
llenging in cases of C3 configuration, due to the pre-
sence of isthmuses and anastomoses between the canals
(12).

Teeth with a C4 configuration (indicating a single canal
along the root) are not classified as C-shaped canals ac-
cording to the criteria set by Fan ef al. (5). Instead, they
have been described as ‘pyramidal’ teeth and have been
analysed separately from C-shaped molars, as they are
not necessarily related (6). This differentiation is made
because these types of teeth, unlike C-configurations, do
not present particular challenges in endodontic manage-
ment (9, 19). In this study, 7 second molars with single
C-shaped canals were found in 4 patients.

According to the literature, a significant proportion of
C-shaped molars exhibit a longitudinal groove on the
lingual side (11,12). Martins et al. (24) reported that
78% of these grooves are located on the lingual surfa-
ce. In this study, percentages of 83.1 % on the lingual
side, 10.8 % on both lingual and buccal sides, and 6.2 %
on the buccal side were observed. The dentin adjacent
to this groove is often irregular and thin, which is why
this region is commonly referred to as the ‘danger zone’.
This area poses a higher risk of perforation and requires
appropriate instrumentation techniques (23).

The analysis of symmetry in the identified C-shaped
canals revealed a symmetry rate of 54.76%. Literature
reports values ranging between 55% (19) and 82% (12),
with higher rates typically observed in studies conducted
in East Asia (25). Understanding the high percentage of
symmetry in C-shaped molars holds clinical significan-
ce, as detecting a molar with a C-shaped configuration
suggests a high likelihood of finding a similar configura-
tion in the contralateral molar (9,12,24,25).

Conclusions

The findings of this study underscore the usefulness of
CBCT for analysing the morphology of the root canal
system. Understanding the complex anatomy and the cha-
racteristics of C-shaped molars is essential for accurate
diagnosis and effective planning of endodontic treatment.

References

1. Amoroso-Silva PA, Ordinola-Zapata R, Duarte MAH, Gutmann
JL, Del Carpio-Perochena A, Bramante CM, et al. Micro-computed
tomographic analysis of mandibular second molars with c-shaped root
canals. J Endod. 2015;4:890-895.

2. Gazzaneo I, Amoroso-Silva P, Pacheco-Yanes J, Alves FRF, Mar-
celiano-Alves M, Olivares P, et al. Disinfecting and Shaping Type I
C-shaped Root Canals: A Correlative Micro-computed Tomographic
and Molecular Microbiology Study. J Endod. 2021;47:621-630.

3. Fernandes M, De Ataide I, Wagle R. C-shaped root canal configura-
tion: A review of literature. J Conserv Dent. 2014;17:312-319.

4. Melton DC, Krell K V., Fuller MW. Anatomical and histological
features of C-shaped canals in mandibular second molars. J Endod.
1991;17:384-388.

5. Fan B, Cheung GSP, Fan M, Gutmann JL, Bian Z. C-shaped canal
system in mandibular second molars: Part I - Anatomical features. J
Endod. 2004;30:899-903.

el66

Prevalence and morphology of lower second molars with C-Shaped canals

6. Kato A, Ziegler A, Higuchi N, Nakata K, Nakamura H, Ohno N.
Aetiology, incidence and morphology of the C-shaped root canal sys-
tem and its impact on clinical endodontics. Int Endod J. 2014;47:1012-
1033.

7. Zhao Y, Fan W, Xu T, Tay FR, Gutmann JL, Fan B. Evaluation of
several instrumentation techniques and irrigation methods on the per-
centage of untouched canal wall and accumulated dentine debris in
C-shaped canals. Int Endod J. 2019;52:1354-1365.

8. Sinanoglu A, Helvacioglu-Yigit D. Analysis of C-shaped ca-
nals by panoramic radiography and cone-beam computed tomogra-
phy: Root-type specificity by longitudinal distribution. J Endod.
2014;40:917-921.

9. Shemesh A, Levin A, Katzenell V, Itzhak J Ben, Levinson O, Avra-
ham Z, et al. C-shaped canals- prevalence and root canal configura-
tion by cone beam computed tomography evaluation in first and se-
cond mandibular molars-a cross-sectional study. Clin Oral Investig.
2017;21:2039-2044.

10. Martins JNR, Marques D, Silva EJNL, Caramés J, Mata A, Versia-
ni MA. Prevalence of C-shaped canal morphology using cone beam
computed tomography - a systematic review with meta- analysis. Int
Endod J. 2019;52:1556-1572.

11. Zheng Q, Zhang L, Zhou X, Wang Q, Wang Y, Tang L, et al. C-sha-
ped root canal system in mandibular second molars in a Chinese po-
pulation evaluated by cone-beam computed tomography. Int Endod J.
2011;44:857-862.

12. Kim SY, Kim BS, Kim Y. Mandibular second molar root canal
morphology and variants in a Korean subpopulation. Int Endod J.
2016;49:136-144.

13. Helvacioglu-Yigit D, Sinanoglu A. Use of cone-beam computed
tomography to evaluate C- shaped root canal systems in mandibular
second molars in a Turkish subpopulation: A retrospective study. Int
Endod J. 2013;46:1032-1038.

14. Silva EINL, Nejaim Y, Silva A V., Haiter-Neto F, Cohenca N. Eva-
luation of root canal configuration of mandibular molars in a Brazilian
population by using cone-beam computed tomography: An in vivo
study. J Endod. 2013;39:849-852.

15. Pawar AM, Pawar M, Kfir A, Singh S, Salve P, Thakur B, et al.
Root canal morphology and variations in mandibular second molar
teeth of an Indian population: an in vivo cone-beam computed tomo-
graphy analysis. Clin Oral Investig. 2017;21:2801-2809.

16. von Zuben M, Martins JNR, Berti L, Cassim I, Flynn D, Gonzalez
JA, et al. Worldwide Prevalence of Mandibular Second Molar C-Sha-
ped Morphologies Evaluated by Cone-Beam Computed Tomography.
J Endod. 2017;43:1442-1447.

17. Fan W, Fan B, Gutmann JL, Fan M. Identification of a C-sha-
ped Canal System in Mandibular Second Molars-Part III: Anatomic
Features Revealed by Digital Subtraction Radiography. J Endod.
2008;34:1187-1190.

18. Torres A, Jacobs R, Lambrechts P, Brizuela C, Cabrera C, Concha
G, et al. Characterization of mandibular molar root and canal morpho-
logy using cone beam computed tomography and its variability in Bel-
gian and Chilean population samples. Imaging Sci Dent. 2015;45:95-
101.

19. Rogazkyn, D., Z. Metzger, and M. Solomonov. “The prevalence
and asymmetry of C-shaped root canals in second mandibular molars
in a European-Russian population: A Cone-Beam Computed Tomogra-
phy study in vivo. International Journal of Endodontic Rehabilitation
2016;2:12-16.

20. Ahn H-R, Moon Y-M, Hong S-O, Seo M-S. Healing outcomes of
root canal treatment for C- shaped mandibular second molars: a retros-
pective analysis. Restor Dent Endod. 2016;41:262-270

21. Amoroso-Silva P, Alcalde MP, Hungaro Duarte MA, De-Deus G,
Ordinola-Zapata R, Freire LG, et al. Effect of finishing instrumenta-
tion using NiTi hand files on volume, surface area and uninstrumented
surfaces in C-shaped root canal systems. Int Endod J. 2017;50:604-
611.

22. Gao Y, Fan B, Cheung GSP, Gutmann JL, Fan M. C-shaped Ca-
nal System in Mandibular Second Molars Part IV: 3-D Morphological
Analysis and Transverse Measurement. J Endod. 2006;32:1062-1065.



J Clin Exp Dent. 2025;17(2):e160-7. Prevalence and morphology of lower second molars with C-Shaped canals

23. Solomonov M, Paqué F, Fan B, Eilat Y, Berman LH. The challenge
of C-shaped canal systems: A comparative study of the self-adjusting
File and ProTaper. J Endod. 2012;38:209-214.

24. Martins JNR, Mata A, Marques D, Caramés J. Prevalence of
C-shaped mandibular molars in the Portuguese population evaluated
by cone-beam computed tomography. Eur J Dent. 2016;10:529-535.
25. Zhang R, Wang H, Tian YY, Yu X, Hu T, Dummer PMH. Use of
cone-beam computed tomography to evaluate root and canal mor-
phology of mandibular molars in Chinese individuals. Int Endod J.
2011;44:990-999.

el67



