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ABSTRACT

We can avoid many complications before endodontic treatment by knowing the variation between maxillary right and
left premolars and molars regarding canals, roots length, and roots numbers. The data collected and were compared
between right and left maxillary premolar and molar teeth by using CBCT. All the maxillary first and second molars had
three roots. The average root length of maxillary second right molar (meso buccal) was 13.19 mm, (Disto buccal) was
12.22 mm, and (palatal) was 13.13 mm. The average root length of maxillary second left molar MB was 13.12 mm, DB
was 12.17 mm, and P was 13.90 mm. The average root length of the maxillary first right molar MB was 13.27 mm, DB
was 12.37 mm, and P was 13.98 mm. The average root length of maxillary first left molar MB was 13.28 mm, DB was
12.43 mm, and P was 14.03 mm. There is no significant difference in length roots, root numbers, and canals number
between the maxillary right and left premolars and molars.
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Introduction

Recognizing the root canal anatomy and morphology is
necessary for successful endodontic treatment for several
reasons [1-3]. There are many variations in maxillary molars
regarding canals number and configuration, knowing these
variations will increase the success rate of the treatment [4].
One of the most important methods to examine these
distinctions is radiograph interpretation [5]. Therefore,
CBCT can be powerful endodontic diagnosis tool in teeth
morphology assessment [6]. In the Saudi population, the
plurality of upper second molars had 3 root canals while
others had 4 root canals. Using CBCT, there are several
studies regarding the number of roots and root canal
configuration of upper second molars, but there is a lack of
research on the similarity between right and left molars and
premolars [7]. Using CBCT, a study on a Polish population
showed all the right and left maxillary first molars had three
roots. The majority of maxillary second molars had three
roots [8]. A similar study in the Indian population found 3
separate roots in both the first and second molars [9]. In the
Korean population, most of the first maxillary molars have
3 separate roots [10]. A study on the Chinese population
about a second mesiobuccal canal shows that all maxillary
first molars had 3 roots [11]. A study on the Thai population
showed a second mesiobuccal canal in maxillary molars
[12]. Research done in Saudi Population showed two roots
and two-canal in maxillary first premolars [13]. A study on
100 samples Nepalese population about measurement and
the average length of Maxillary First Premolar is shorter
than the already established data [14]. Using CBCT, a study

on the Saudi population showed the majority of upper first
premolars' teeth had two roots while the upper second
premolars' teeth had one root [15].

Materials and Methods

100 digitized CBCT scans depicting the maxillary arch
Randomly selected from the Radiology Department,
College of Dentistry, King Saud University (2016 to
October 2020) was collected with consent that states, ‘‘Any
images, radiographs, or test results obtained during
treatment may be used for research and academic purposes,
however, no personal information will be revealed”. The
Examiner was one dental intern by reading sagittal section
for measuring length and number of Buccal roots (Figures
1 and 2), and an axial section for canals number (Figure 4)
and a coronal section for measuring length and number of
Palatal root (Figure 3) using the Planmeca Romexis Viewer
software. The number and length of root canals of maxillary
premolars and first and second molars were examined and
compared to the other side of maxillary premolars and first
and second molars. excluding criteria: any patient with
missing teeth, pediatric patient, CBCT with unclear
diagnostic images, teeth anomalies, and pathology such:
(root resorption, open apex, dilaceration, etc.). including
criteria: completed roots development. The root length was
measured from the cementoenamel junction to the root apex.
The data collected and were analyzed using SPSS software
version 22.

Results and Discussion
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100 CBCT images of premolars molars and molars from 100
Saudi patients, in which 45% were female and 55% were
male, were analyzed. Maxillary first and second molar The
maxillary first and second molars #16 #26 #17 #27 had
(100%) three roots despite right or left. However, regarding
maxillary second molars, 12% had four canals and 88% had
three canals. Regarding maxillary first right molar #16, 25%
had four canals and 75% had three canals. Regarding
maxillary first left molar #26, 29% had four canals and 71%
had three canals (Table 1). Length of roots of molars The
average root length of maxillary second right molar #17 MB
(meso buccal) was 13.19 mm (1.48), that of DB (Disto
buccal) was 12.22 mm (1.34), and palatal was 13.13 mm
(1.42). The average root length of maxillary second left
molar #27 MB was 13.12 mm (1.42), DB was 12.17 mm
(1.48), and P (palatal) was 13.90 mm (1.44). The average
root length of the maxillary first right molar #16 MB was
13.27 mm (1.46), DB was 12.37 mm (1.32), and P was 13.98
mm (1.39). The average root length of maxillary first left
molar #26 MB was 13.28 mm (1.37), DB was 12.43 mm
(1.44), and P was 14.03 mm (1.39). Please check Table 1.
Maxillary Premolars Regarding the number of roots, for the
maxillary second premolars #15, #25, 7% had 2 roots and
93% had 1 root. Regarding the maxillary first premolars #14
and #24, 39% had 2 roots and 61% had 1 root. Regarding
the numbers of canals, for maxillary first right premolar #14,
83% had had two canals and 17% had 1 canal. Regarding
maxillary first left premolar #24, 84% had two canals and
16% had 1 canal. Regarding maxillary second right
premolar #15, 45% had two canals and 55% had 1 canal.
Regarding maxillary second left premolar #25, 40% had two
canals and 60% had 1 canal. Root length of premolars The
average root length of maxillary first right premolar #14 was
B(buccal) 14.27 mm (1.51) and P (Palatal) was 13.30 mm
(1.47). The average root length of maxillary first left
premolar #24 B was 14.08 mm (1.51) and P was 13.42 mm
(1.50). The average root length of maxillary second right
premolar #15 B was 14.57 (1.46) mm and P was 14.64 mm
(0.84). The average root length of maxillary second left
premolar #25 B was 14.52 mm (1.39) and P was 14.36 mm
(0.75). Please check Table 2. There was no significant
difference in the number of roots of the maxillary first and
second molars #16 #26 #17 #27 (P> 0.05). There was no
significant difference in the number of roots of the maxillary
first premolar #14 and #24; 39% had 2 roots and 61% had 1
root. Regarding #15 and #25, 7% had 2 roots and 93% had
1 root. There was no significant difference (at P <0.05) in
the number of roots of the maxillary second premolar. There
was no significant difference between the average length of
MB root of #17 (13.19mm) and #27 (13.12mm)
respectively. There was no significant difference between
the average length of DB root of #17 (12.22mm) and #27
(12.17mm) respectively. There was no significant difference
between the average length of Proot of #17 (13.13mm) and
#27 (13.90mm) respectively. There was no significant
difference between the average length of MB root of #16
(13.27mm) and #26 (13.28mm) respectively. There was no
significant difference between the average length of DB root

of #16 (12.37mm) and #26 (12.43mm) respectively. There
was no significant difference between the average length of
P root of #16 (13.98mm) and #26 (14.03mm) respectively.
There was no significant difference between the average
length of B root of #15 (14.57mm) and #25 (14.52mm)
respectively. There was no significant difference between
the average length of P root of #15 (14.64mm) and #25
(14.36mm) respectively. There was no significant difference
between the average length of B root of #14 (14.27mm) and
#24 (14.08mm) respectively. There was no significant
difference between the average length of P root of #14
(13.30mm) and #24 (13.42mm) respectively.

In our study, we found that 88% of maxillary second molar
has 3 root canals and 12% has 4 root canals. It was found in
Hadi M. Alamri A et al., 74.4% maxillary second molar has
3 root canals and 19.4% has 4 root canals [7]. Our results
show that the first molar had three roots (100%), which is
consistent with Katarzyna Olczak et al. Our study also
shows that the upper second molar had (100%) three roots,
while in Katarzyna Olczak et al., it was seen that the
majority showed maxillary second molars with three roots
(91.8%), 5.8% had two roots and 2.4% had one root. Our
results showed a great inconsistency to Katarzyna Olczak et
al. regarding the canals’ number of maxillary first molars,
as 59.5% had four root canals and 40.5% had three root
canals. The upper second molar showed a similarity to the
results in Katarzyna Olczak et al., where 70% had three root
canals. Whereas in other maxillary second molars, 23.2%
had four canals [8]. Prasanna Neelakantan et al.’s study
showed a similar number of roots to our results for both the
first (96.8%) and second molars (93.1%), which had had 3
roots [9]. Kim Y, Lee S J, Woo J et al. In the Korean
population for 97.91%, the first maxillary molars have 3
separate roots. In the Korean population, bilateral symmetry
of the MB roots was found in 88.10% of the first molars and
82.07% of the second molars. In our study, we found
bilateral symmetry in 84% of the first molars and 100% of
the second molars [10]. In our study, we found that 29% of
maxillary first molars had second mesiobuccal. Zhang et
al.’s study on a Chinese population found that a second
mesiobuccal canal was found in 52% of the patients, and all
maxillary first molars had 3 roots [12]. Alavi et al.’s study
on the Thai population shows that the mesiobuccal roots of
the first (65%) and second (55%) molars had two canals
[13]. In our study, we found that for #14, 17% had one canal,
for #24, 16% had one canal, for #14, 83% had two canals,
and for #24, 84% had two canals. These results can be
compared with a study done on the Saudi population, which
shows that 8.9% had one canal and 89.8% had two canals
[14]. In our study, we found that regarding the root of
maxillary first premolar, single root forms for 61% whereas
double root forms for 39%, and the mean root length was
14.27 mm (£1.5) in buccal root and 13.30mm (z1.5) in the
palatal root. In a study done on root length of maxillary first
premolar in the Nepalese population, it was found that 58%
have a single root whereas 20& have double root, and the
mean root length was found to be 12.76 mm (+1.65) [14].
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[15]. In our study showed the root number of maxillary first
premolar does not consistent with Algedairi A, et al.’s study
which is the most teeth had two roots (75.1%), while our
results showed similarity in maxillary second premolars
which is (85.2%) single-rooted [15].

Table 1. maxillary comparing between right and left molars

#17 #27 #16 #26
Root number 3Roots (100%) 3Roots (100%) 3Roots (100%) 3Roots (100%)
Canal number 4 canals 3 canals 4 canals 3 canals 4 canals 3 canals 4 canals 3 canals
(12%) (88%) (12%) (88%) (25%) (75%) (29%) (71%)
Average root MB DB P MB DB P MB DB P MB DB P
length 13.19 12.22 13.13 13.12 12.17 13.90 13.27 12.37 13.98 13.28 12.43 14.03
Table 2. maxillary comparing between right and left premolars
#15 #25 #14 #24
2roots 1 root 2roots 1root 2roots 1root 2roots 1 root
Root number
(7%) (93%) (7%) (93%) (93%) (61%) (93%) (61%)
Canal 2 canals 1 canal 2 canals 1 canal 2 canals 1 canals 2 canals 1 canal
number (45%) (55%) (40%) (60%) (83%) (17%) (84%) (16%)
B P B P B P B P
Avreag Root 14.57 14.52 14.27 13.30 14.08 13.24
length : 0 . 0 : . . :
g aoooey 1884 10005 14IETN) (10006 (39%) (100%) (39%)
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Figure 3. Palatal root length of the maxillary right
second molar

Figure 4. Canals number of left side premolars
Conclusion

There was no significant difference in the number of roots
and roots length of the left and right maxillary molars and
premolars in the Saudi sub-population within the study’s’
limitations.
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