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valuable diagnostic tools for assessing anatomic 
symmetry of teeth between the right and left sides in 

INTRODUCTION

A thorough knowledge of the root and the root canal 
morphology of all existing canals plays a significant 
role in determining the success of endodontic 
treatment.[1] Successful treatment of endodontic 
complications is associated with diagnostic imaging 
techniques that provide information about the teeth 
and their surrounding structures.[2]

Various in vitro methods used have been used for 
evaluating the root canal morphology.[3] However, in vivo 
methods such as conventional periapical radiographs[4] 
and cone beam computed tomography (CBCT) are 
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ABSTRACT
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root with 1 canal, maxillary first and second molars – 3 roots with 4 canals, and mandibular first and second molars – 2 roots 
with 3 canals. When compared with any other teeth, maximum asymmetry was observed in maxillary second molar (29.2%). 
Conclusion: The percentage of symmetry observed in the present study varied from 70% to 98% with least percentage of 
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the same patient. This can be of high clinical relevance 
when treating multiple teeth in the same patient.[3]

Recently, CBCT has been introduced to overcome 
the limitations of conventional radiographs such as 
distortion and superimposition of bony and dental 
structures.[5] In addition, CBCT has proven useful in 
evaluating root canal morphology in the maxillary 
region[6] and morphologic evaluation in endodontics.[7] 
The posterior teeth have a more complex morphological 
variations, such as abnormal number of roots and root 
canals,[8] existence of C‑shaped root canals,[9] radix 
entomolaris (RE),[10] and radix paramolaris (RP).[11]

The aim of the present study was to analyze the CBCT 
images of maxillary and mandibular posterior teeth in 
Indian subpopulation and to determine the bilateral 
symmetry in root and root canal configuration using 
CBCT.

MATERIALS AND METHODS

CBCT images of 246 patients, who required CBCT 
investigation, as part of their dental diagnosis 
and treatment for reasons including preoperative 
assessment for multiple implants, endodontic 
management of teeth with unusual root canal 
morphology, facial trauma, maxillary sinusitis, and 
orthodontic treatment because of impacted teeth were 
obtained from imaging center for inclusion in this 
retrospective study. The patients were selected with 
the mean age of 43 years (range, 15–70 years) who 
had at least one noncarious, posterior tooth free of 
restorations in each quadrant, since the scattering and 
beam hardening effects produced by CBCT technology 
can affect the quality of the image.[12] This study was 
approved by Institutional Ethics Committee.

CBCT was performed by Kodak 9500 cone beam 
3D (Carestream Health Inc., Rochester, NY) equipment 
with the following technical parameters: Field of 
view 18 cm × 20 cm, effective exposure time of 10.8 
s (pulsated), tube voltage 60–90 kV, 2–15 mA (pulsated 
mode) with an estimated radiation dosage of 30–80 
µSv and slice thickness of 0.2 mm.

CBCT images were analyzed using 3D module version 
2.4 Kodak Dental Imaging software (Carestream 
Health Inc., Rochester, NY) on a 17‑inch Samsung 
light emitting diode screen (Seoul, Korea) with a 
resolution of 1280 × 1024 pixels. The images obtained 
were viewed three‑dimensionally as well as in the 
axial, sagittal, and coronal planes. CBCT images in all 
the three planes were observed for three times to get a 

detailed view of the root canal system of the examined 
teeth. CBCT images were evaluated at the same time 
by a professional endodontist and oral radiologist, to 
obtain similar findings. In cases of complex root canal 
anatomy, where consensus could not be obtained after 
mutual consultation, a third evaluator (endodontist) 
was asked to confirm the root canal morphology and 
internal anatomy.

All the posterior teeth were examined according to the 
Vertucci’s classification for number of roots and their 
morphology, the number of root canals in each root, 
configuration of the root canal system, and bilateral 
symmetry.[13] Interarch and intra‑arch comparison was 
performed for the bilateral symmetry of posterior teeth 
using Chi‑square test using SPSS software version 16.0 
(SPSS Inc. Chicago, IL) at a 0.05 significance level.

RESULTS

External anatomy of roots and number of root canals
In the 418 maxillary first premolars examined, 214 (51.2%) 
had 2 roots with individual canals and 204 (48.8%) had 1 
root. 84.1% (n = 172) of the single rooted maxillary first 
premolar had 2 canals, and the remaining 15.9% (n = 32) 
had 1 canal. In the 393 maxillary second premolars 
examined, 37 (9.4%) had 2 roots with individual canals 
and 356 (90.6%) had 1 root. 44.9% (n = 160) of the single 
rooted maxillary second premolar had 2 canals, and the 
remaining 55.1% (n = 196) had 1 canal.

In the 447 mandibular first premolars examined, 9 (2.0%) 
had 2 roots with individual canals and 438 (98.0%) had 1 
root. 5.4% (n = 24) of the single‑rooted mandibular first 
premolar had 2 canals and the remaining 94.6% (n = 414) 
had 1 canal. In the 398 mandibular second premolars 
examined, 397 (99.7%) were found to have single root 
with single canal and remaining 1 (0.3%) had two canals.

In the 367 maxillary first molars [Figure 1] examined, 
2 (0.5%) had 4 separate roots (mesiobuccal [MB], 
distobuccal [DB], mesiopalatal [MP], and 
distopalatal [DP]) with individual canals, 355 (96.8%) 
teeth had 3 separate roots; whereas 263 (74.1%) of 
the MB roots had second canal (MB2) and the other 
92 (25.9%) MB roots had 1 canal. Of the 3 rooted teeth 
with MB2 (n = 263), 1 (0.4%) had 2 canals in palatal (P) 
root. The remaining 10 (2.7%) teeth had 2 roots; 
1 (10%) had 5 canals (3 in buccal (B) and 2 in P), 2 (20%) 
had 4 canals, 6 (60%) had 3 canals, and 1 (10%) had 
2 canals (C‑shaped in the B root).

In the 371 maxillary second molars [Figure 2] examined, 
4 (1.1%) had 4 separate roots (MB, DB, MP, and DP); 
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1 (25%) had MB2 and 3 (75%) had individual canals in 
the MB root. Two hundred and ninety‑eight (80.3%) 
teeth had 3 separate roots; whereas 179 (60.1%) of 
the MB roots had 2 canals (MB1 and MB2) and other 
119 (39.9%) MB roots had 1 canal. Of the 3 rooted 
teeth with MB2 (n = 179), 1 (0.6%) had 2 canals in 
P root. 33 (8.9%) teeth had 2 roots; 5 (15.2%) had 
4 canals (1 had 3 in B and 1 in P, 4 had 2 in B and 2 in 
P), 19 (57.6%) had 3 canals (2 B and 1 in P), 9 (27.3%) 
had 2 canals. The remaining 36 (9.7%) teeth had 
1 root; 1 (2.7%) had 4 canals, 6 (16.7%) had 3 canals, 
18 (50%) had 2 canals, 9 (25%) had single canal, and 
2 (5.6%) had C‑shaped canal configuration. The 
overall frequency of C‑shaped canal in maxillary 
second molar was 0.5%.

In the 299 mandibular first molars [Figure 3] examined, 
17 (5.7%) had 3 separate roots, 280 (93.6%) had 2 roots, 
and 2 (0.7%) had 1 root. When 3 separate roots 
were present 15 (88.2%) teeth had RE; 1 (6.7%) had 
5 canals (2 mesial [M], 1 DB and 2 distolingual [DL]) 
and 14 (93.3%) had 4 canals (2 M, 1 DB, and 1 DL). 
The remaining 2 (11.8%) out of 17 teeth had RP with 
3 individual canals. When 2 roots were present, 
6 (2.1%) had 5 canals (3 in M and 2 in distal [D]), 
73 (26.1%) had 4 canals; 5 (6.8%) had 3 canals in the M 
root (MB, middle mesial [MM], and mesiolingual) and 
1 canal in the D root, 68 (93.2%) had 2 canals in each 
root, 198 (70.7%) teeth had 3 canals (2 in the M root 
and 1 in the D root), and 3 (1.1%) teeth had 2 canals. 
The remaining 2 (0.7%) teeth had 1 root with C‑shaped 
canal configuration. In the 297 teeth with more than 1 
root, 11 (3.7%) had MM canal. The overall frequency of 
RE, RP, and C‑shaped canal in mandibular first molar 
was 5%, 0.7%, and 0.7%, respectively.

In the 322 mandibular second molars [Figure 4] 
examined, 8 (2.5%) had 3 separate roots, 286 (88.8%) had 
2 roots, and the remaining 28 (8.7%) had 1 root. When 3 
separate roots were present, 3 (37.5%) had RE, and the 
remaining 5 (62.5%) had RP with 3 individual canals. 
When 2 roots were present, 1 (0.3%) had 5 canals (3 in 
M and 2 in D), 14 (4.9%) had 4 canals; 5 (35.7%) had 3 
canals in the M root and 1 canal in the D root, 9 (64.3%) 
had 2 canals in each root, 251 (87.8%) had 3 canals (2 in 
the M root and 1 in the D root), 20 (7%) had 2 canals. 
When 1 root were present, 1 (3.6%) had 3 canals, 
1 (3.6%) had 2 canals, and the remaining 26 (92.8%) 
had C‑shaped canal configuration. In the 294 teeth with 
more than 1 root, 3 (1%) had MM canal. The overall 
frequency of RE, RP, and C‑shaped canal in mandibular 
second molar was 0.9%, 1.5%, and 8.1%, respectively.

Internal anatomy of root canals
In the maxillary first premolars examined, when 
1 root was present, the root canal configuration was 
type I (15.9%), type II (26.1%), and type IV (58%). In the 
maxillary second premolar, when 1 root was present, 
the root canal configuration was type I (55.1%), 
type II (25.2%), type III (1.9%), type IV (15%), 
type V (1.9%), and type VI (0.9%). In the mandibular 
first premolar, when 1 root was present, the root 
canal configuration was type I (94%), type II (1.3%), 
type IV (2.7%), type V (1.3%), and C‑shaped (0.7%). 
In the mandibular second premolar, when 1 root 
was present, the root canal configuration was 
type I (98.4%), type V (0.8%), and C‑shaped (0.8%).

In the maxillary first molar, when MB2 was present the 
canal configuration of the M root was type II (60%), 

Figure 1: Distribution of roots and root canals observed in maxillary 
first molars

Figure 2: Distribution of roots and root canals observed in maxillary 
second molars
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type III (1%), and type IV (39%). One of these teeth 
exhibiting MB2 had type IV configuration in the P root. 
When 2 roots with 5 canals were present, the canal 
configuration of B root was type VIII and P root was 
type IV, whereas when 2 roots with 4 canals were 
present, the canal configuration was 50% type VIII in 
the B root and 50% type IV in both B and P roots. When 
2 roots with 3 canals were present, all the teeth had 
type IV canal configuration in the P root. When 2 roots 
with 2 canals were present, the canal configuration of 
the B root was C‑shaped.

In the maxillary second molar, when MB2 was 
present the canal configuration of the M root was 
type II (67.3%), type IV (31.1%), and type V (1.6%). 
Two of these teeth showing MB2 had type IV canal 
configuration (3 roots with 5 canals) in the P root. 
When 2 roots with 4 canals were present, the canal 
configuration was 20% type VIII in the B root and 80% 
type IV in both the B and the P roots. When 2 roots 
with 3 canals were present the canal configuration of 
the B root was type IV. In single rooted teeth 16.7% 
had type VIII, 50% had type IV, 25% had type I, 5.6% 
had C‑shaped canal configuration, and the remaining 
2.7% had 4 separate canals that extend from the pulp 
chamber to the apex with distinct apical foramen 
(1 root with 4 canals).

In the mandibular first molar, when 3 roots with 
5 canals were present, type IV canal configuration 
was seen in the M and DL roots. When 3 roots with 
4 canals were present, the canal configuration of the 

M root was type IV. When 2 roots with 5 canals were 
present, the canal configuration of the M root was 
type VIII, and the D root was type II. When 2 roots 
with 4 canals were present 6.8% of the teeth had 
type VIII in M root and type I in the D root, whereas 
93.2% had type IV canal configuration in both M and 
D roots. When 2 roots with 3 canals were present, the 
canal configuration in the M root was 28.6% type II, 
and 71.4% type IV. When 1 root was present, the canal 
configuration was C‑shaped.

In the mandibular second molar, when 2 roots with 
5 canals were present, the canal configuration of the M 
root was type VIII, and the D root was type II. When 
2 roots with 4 canals were present, 35.7% of the teeth 
had type VIII in the M root and type I in the D root, 
whereas 64.3% of the teeth had type IV in the M root 
and type II in the D root. When 2 roots with 3 canals 
were present, the canal configuration was 43.6% 
type II in the M root, and 56.4% type IV in the D root. 
When 1 root was present 3.6% had type VIII, 3.6% had 
type II, and 92.8% had C‑shaped canal configuration.

Bilateral symmetry of posteriors
The analysis of bilateral symmetry for eligible patients 
with respect to number of roots and root canals 
was performed in the axial section of CBCT images. 
Of the 195 and 184 patients who had both of the 
maxillary first and second premolars, 81.5% (n = 159) 
and 81.5% (n = 150) showed anatomic symmetry, 
respectively [Table 1]. With respect to mandibular first 
and second premolars, 96.1% (n = 197) of 205 patients 

Figure 3: Distribution of roots and root canals observed in mandibular 
first molars

Figure 4: Distribution of roots and root canals observed in mandibular 
second molars
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and 98.3% (n = 173) of 176 patients showed anatomic 
symmetry, respectively [Table 2]. Of the 160 and 
168 patients who had both of the maxillary first and 
the second molars, 77.5% (n = 124) and 70.8% (n = 119) 
showed anatomic symmetry, respectively [Table 3]. 
With regards to mandibular first and second molars, 
the symmetry was observed in 78.6% (n = 103) of 
131 patients and 82.1% (n = 124) of 151 patients, 
respectively [Table 4]. The difference in bilateral 
symmetry between maxillary and mandibular 

posterior teeth was statistically significant (P < 0.001; 
Chi‑square test). However, the difference was not 
significant within the arch between the first and 
second of premolars and molars (P > 0.05; Chi‑square 
test).

Concurrent configuration of premolars
The number of roots and root canals in first 
premolars [Table 5] and second premolars [Table 6] 
between the maxillary and mandibular arch were 
analyzed for the presence of concurrent combinations 
on both right and left side. Of the 181 and 196 patients, 
who had both of the right and left first premolars, 
respectively, 43% (n = 77) and 41.3% (n = 81) showed 
2 roots with 2 canals and 1 root with 1 canal. Of the 
164 patients who had both of the right and left second 
premolars, 50% (n = 82) and 47.6% (n = 78) showed 
1 root with 2 canal and 1 root with 1 canal, respectively.

DISCUSSION

CBCT has a good diagnostic accuracy in level with 
the digital operating microscope.[14] Moreover, for the 
patients who require three dimensional investigations, 
CBCT with low radiation dose is preferred over 
traditional CT examination.[15]

According to Pecora et al.,[16] an incidence of 2.5% has 
been reported for maxillary first premolar with more 
than two canals in a Brazilian population. However, no 
such canal configuration was observed in our study. 
Although, aberration in root canal configuration of 
mandibular premolars like C‑shaped canal[17] and 
4 roots with 4 canals[18] have been previously reported 
in the literature, the most commonly observed root 
canal morphology was type I.[19] A systematic review 
on permanent mandibular premolars for different 
ethnicities revealed poor corelation between the 
Indian population and the C‑shaped canals.[20] 
Accordingly, the results of our study showed type I 
canal configuration with the highest incidence 
rate of 94% in the mandibular I premolar, 98.4% in 
the mandibular II premolar, and the least incidence 
rate for C‑shaped canal configuration (0.7–0.8%).

Various studies on maxillary molars revealed the 
incidence of MB2 ranging from 52% to 78% in the 
first molar and 15.1–58% in the second molar.[3,21,22] 
In our present study, the frequency rate of MB2 was 
74.1% in the first molar and 60.1% in the second molar. 
Moreover, one of the single rooted maxillary second 
molar had 4 canals. These unusual findings clearly 
demonstrate the effectiveness of CBCT.

Table 1: Bilateral comparison of the number of roots 
and root canals in maxillary first and second premolars

n (%)
Maxillary first premolar (n=195)

Symmetry 159 (81.5)
2 roots with 2 canals 92 (57.8)
1 root with 2 canals 65 (40.9)
1 root with 1 canal 2 (1.3)

Asymmetry 36 (18.5)
1 root with 2 canals and 2 roots with 2 canals 24 (66.6)
1 root with 1 canal and 1 root with 2 canals 10 (27.8)
1 root with 1 canal and 2 roots with 2 canals 2 (5.6)

Maxillary second premolar (n=184)
Symmetry 150 (81.5)

1 root with 2 canals 77 (51.3)
1 root with 1 canal 61 (40.7)
2 roots with 2 canals 12 (8.0)

Asymmetry 34 (18.5)
1 root with 1 canal and 1 root with 2 canals 26 (76.5)
2 roots with 2 canals and 1 root with 2 canals 7 (20.6)
1 root with 1 canal and 2 roots with 2 canals 1 (2.9)

Table 2: Bilateral comparison of the number of roots and 
root canals in mandibular first and second premolars

n (%)
Mandibular first premolar (n=205)

Symmetry 197 (96.1)
1 root with 1 canal 181 (91.9)
1 root with 2 canals 11 (5.6)
2 roots with 2 canals 4 (2.0)
C-shaped 1 (0.5)

Asymmetry 8 (3.9)
1 root with 2 canals and 1 root with 1 canal 5 (62.5)
2 roots with 2 canals and 1 root with 2 canals 1 (12.5)
2 roots with 2 canals and 1 root with 1 canal 1 (12.5)
1 root with 2 canals and C-shaped canal 1 (12.5)

Mandibular second premolar (n=176)
Symmetry 173 (98.3)

1 root with 1 canal 171 (98.8)
1 root with 2 canals 1 (0.6)
C-shaped 1 (0.6)

Asymmetry 3 (1.7)
1 root with 1 canal and 1 root with 2 canals 2 (66.7)
1 root with 1 canal and C-shaped canal 1 (33.3)
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Various literatures have highlighted the presence 
of MM canals[23,24] and middle distal canals[25] in the 
mandibular molars in different population. The 
MM canal was present in both mandibular first 
molars (3.7%) and second molars (0.9%) whereas 
none of the examined teeth had a middle distal 
canal.

The frequency of RE in mandibular first molars ranges 
from 3% to 40% in different populations (Indian 
0.2%).[10] However, it is least common in the mandibular 
second molars.[11] In contradiction, the frequency of RP 
was relatively more in mandibular second molars 
than that of mandibular first molars.[11] Similarly, 
the frequency of RE was more in the mandibular 
first molars (5%) than that of mandibular second 
molars (0.9%), whereas the frequency of RP is more 
in the mandibular second molars (1.5%) than that of 
the mandibular first molars (0.7%) in our study. In 
mandibular first molars, one of the teeth with RE had 
2 canals in the DL root which has not been reported 
in the literature.

Significant ethnic variations have been seen in the 
frequency of C‑shaped root canal system in mandibular 
molars among the Japanese,[26] Chinese,[6] and Burmese 
population.[9] As far as Indian population is concerned, 
C‑shaped canals are most commonly associated with 
mandibular second molars.[24,27] Accordingly, the 
results of our study showed a maximum incidence 
for C‑shaped (8.1%) canals in mandibular second 
molars and an unusual incidence of C‑shaped canal 
configuration in the maxillary second molars (0.5%). 
In addition, one tooth had similar configuration in the 
buccal root, which is a rare presentation.

When bilateral comparison was performed between 
the arches and mandibular posteriors (97.1% 
in premolars and 80.5% in molars) exhibited 
greater symmetry (P < 0.001) than the maxillary 
posteriors (81.5% in premolars and 74.1% in molars). 
However, no remarkable variation was observed in 
the first and the second premolars for both arches. 
When molars were compared within the arches, 
the maxillary first molars (77.5%) exhibited greater 
symmetry than that of the second molars (70.8%), 
whereas the mandibular second molars (82.1%) 
showed greater symmetry (P > 0.05) than that of the 

Table 3: Bilateral comparison of the number of roots 
and root canals in maxillary first and second molars

n (%)
Maxillary first molar (n=160)

Symmetry 124 (77.5)
3 roots with 4 canals 98 (79.0)
3 roots with 3 canals 24 (19.4)
3 roots with 5 canals 1 (0.8)
2 roots with 3 canals 1 (0.8)

Asymmetry 36 (22.5)
3 roots with 3 canals and 3 roots with 4 canals 26 (72.1)
3 roots with 4 canals and other configurations 7 (19.5)
3 roots with 3 canals and other configurations 3 (7.4)

Maxillary second molar (n=168)
Symmetry 119 (70.8)

3 roots with 4 canals 62 (52.1)
3 roots with 3 canals 41 (34.5)
1 root with 2 canals 4 (3.3)
2 roots with 2 canals 3 (2.5)
2 roots with 4 canals 2 (1.7)
2 roots with 3 canals 2 (1.7)
1 root with 3 canals 2 (1.7)
1 root with 1 canal 2 (1.7)
3 roots with 5 canals 1 (0.8)

Asymmetry 49 (29.2)
3 roots with 3 canals and 3 roots with 4 canals 26 (53.1)
3 roots with 3 canals and other configurations 8 (16.2)
3 roots with 4 canals and other configurations 5 (10.3)
1 root with 2 canals and other configurations 5 (10.3)
2 roots with 3 canals and other configurations 4 (8.1)
1 root with 3 canals and 1 root with 4 canals 1 (2)

Table 4: Bilateral comparison of the number of roots 
and root canals in mandibular first and second molars

n (%)
Mandibular first molar (n=131)

Symmetry 103 (78.6)
2 roots with 3 canals 72 (69.9)
2 roots with 4 canals 23 (22.3)
3 roots with 4 canals 5 (4.9)
2 roots with 2 canals 2 (1.9)
3 roots with 3 canals 1 (1)

Asymmetry 28 (21.4)
2 roots with 4 canals and 2 roots with 3 canals 18 (64.2)
2 roots with 5 canals and 2 roots with 4 canals 5 (17.9)
2 roots with 3 canals and 3 roots with 4 canals 3 (10.7)
3 roots with 5 canals and 3 roots with 4 canals 1 (3.6)
2 roots with 2 canals and 2 roots with 3 canals 1 (3.6)

Mandibular second molar (n=151)
Symmetry 119 (70.8)

2 roots with 3 canals 103 (83.1)
C-shaped canal 8 (6.5)
2 roots with 4 canals 5 (4)
2 roots with 2 canals 5 (4)
1 root with 1 canal 2 (1.6)
3 roots with 3 canals 1 (0.8)

Asymmetry 49 (29.2)
2 roots with 3 canals and other configurations 19 (70.4)
C-shaped canal and other configurations 7 (25.9)
3 roots with 3 canals and 2 roots with 4 canals 1 (3.7)
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first molars (78.6%). The percentage of symmetry for 
maxillary molars in White and Chinese population was 
found to be 75.8% and 84%, respectively.[3,6] However, 
a lesser percentage of symmetry (74.1%) was observed 
in our population. In contrast, this ethnic variation was 
reversed for maxillary first premolars with a greater 
percentage of symmetry (81.5%) in our population 
than that of the Chinese population (64%).[27]

Bilateral symmetry was frequently encountered in 
maxillary first and second premolars when 2 roots 
with 2 canals (57.8%) and 1 root with 2 canals (51.3%) 

Table 5: Concurrent types of roots and root canals 
in first premolars between maxillary and mandibular 
arches

n (%)
Right first premolar (14 and 44)

Concurrent types (n=181)
2 roots with 2 canals and 1 root with 1 canal 77 (43)
1 root with 2 canals and 1 root with 1 canal 71 (39)
2 roots with 2 canals and 2 roots with 2 canals 4 (2)
1 root with 1 canal and 1 root with 1 canal 14 (7.7)
2 roots with 2 canals and 1 root with 2 canals 14 (7.7)
1 root with 2 canals and C-shaped 1 (0.6)

Left first premolar (24 and 34)
Concurrent types (n=196)

2 roots with 2 canals and 1 root with 1 canal 81 (41.3)
1 root with 2 canals and 1 root with 1 canal 74 (37.9)
1 root with 1 canal and 1 root with 1 canal 18 (9.2)
2 roots with 2 canals and 1 root with 2 canals 13 (6.6)
2 roots with 2 canals and 2 roots with 2 canals 4 (2)
1 root with 2 canals and 1 root with 2 canals 4 (2)
1 root with 2 canals and 2 roots with 2 canals 1 (0.5)
2 roots with 2 canals and 1 root with 2 canals 1 (0.5)

Table 6: Concurrent types of roots and root canals 
in second premolars between maxillary and 
mandibular arches

n (%)
Right second premolar (15 and 45)

Concurrent types (n=164)
1 root with 2 canals and 1 root with 1 canal 82 (50)
1 root with 1 canal and 1 root with 1 canal 67 (40.9)
2 roots with 2 canals and 1 root with 1 canal 12 (7.3)
2 roots with 2 canals and 1 root with C-shaped 1 (0.6)
1 root with 2 canals and 1 root with 2 canals 2 (1.2)

Left second premolar (25 and 35)
Concurrent types (n=164)

1 root with 2 canals and 1 root with 1 canal 78 (47.6)
1 root with 1 canal and 1 root with 1 canal 67 (40.9)
2 roots with 2 canals and 1 root with 1 canal 15 (9.1)
1 root with 2 canals and 1 root with 2 canals 2 (1.2)
2 roots with 2 canals and 1 root with C-shaped 1 (0.6)
1 root with 1 canal and 1 root with 2 canals 1 (0.6)

were present, respectively. The most common type of 
symmetry in mandibular first and second premolars 
was 1 root with 1 canal (91.9% and 98.8%, respectively). 
High frequency of symmetry was observed in 3 roots 
with 4 canals in both first (79%) and second (52.1%) 
maxillary molars. Similarly, 2 roots with 3 canals 
showed the maximum percentage (83.1% and 69.9%) 
of symmetry in mandibular first and second molars, 
respectively which is very commonly seen in Indian 
population.[24]

In comparison with any other teeth, maximum 
percentage of asymmetry was observed in maxillary 
second molar (29.2%). When 3 roots with 3 canals 
were present on one side and 3 roots with 4 canals 
were present on the other side, higher frequency 
of asymmetry was observed in maxillary first 
molars (72.1%) and second molars (53.2%). This type 
of asymmetry could be attributed to the variation in 
the complex anatomy of the MB root.[3] In mandibular 
first molars, maximum asymmetry (64.2%) was seen 
in 2 roots with 3 canals and 2 roots with 4 canals. 
Maximum concurrent anatomy was found to be 
2 roots with 2 canals, and 1 root with 2 canals in first 
and second maxillary premolars, respectively when 
the patients had 1 root with 1 canal in the mandibular 
premolars. These data are of great clinical importance 
in locating, negotiating, and managing the entire root 
canal system while treating multiple teeth in the same 
patient.

CONCLUSION

The overall average percentage of symmetry observed 
in our study was 83.9% ranging from 70% to 98% 
depending upon the tooth considered. In almost 
30% of the CBCT images analyzed, the root canal 
configurations of the homonymous teeth are not alike 
especially for the maxillary second molar which is a 
technical challenge for the clinician.
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