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EXPLORING ROOT CANAL MORPHOLOGY OF MAXTLLARY
SECOND PREMOLARS USING CONE BEAM COMPUTED
TOMOGRAPHY
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ABSTRACT

Objective: The objective of this study was explore to root canal morphology of maxillary second pre-
molars using cone beam computed tomography

Place and Duration of Study: This study was undertaken in department of radiology, Rehman
college of Dentistry, Peshawar, from 15th Septmeber, 2022 till 15th March, 2023.

Methodology: Cone Beam Computed Tomography scans of 120 patients of both genders between 18
and 60 years of age were studied and The Cone Beam Computed Tompgraphy scans were studied for
number of pulp canals and their configuration. Results were analyzed with the help of SPSS (version
21). Chi square test was done to stratify canal number among genders to see effect modifiers. P-value
of 0.05 was considered significant.

Results: Out of 120 Cone Beam Computed Tomography scans (N=120), There were 69 females (57.5%)
and 51 males (42.5%) having mean age of 32.02, ranging from 18-55 years with a standard deviation
of 13.45 years. having mean age of 32.02, ranging from 18-55 years with a standard deviation of 13.45
years Most of the maxillary 2nd premolars had a single canal (n=65, 54.16%) followed by 2 canals (n=53,
44.16%) and 3 canals (n=2, 1.68%). The number of canals in genders was not statistically significant.

Conclusion: The most common type of maxillary 2nd premolars has single canal followed by 2 canals.

Prevalence of teeth with 3 canals is very rare.
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INTRODUCTION

The successful outcome of endodontic treatment
relies heavily on an accurate understanding of the
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root canal system’s complex anatomy. The morphology
of root canals presents substantial variations among
different tooth types and even within the same tooth
type, posing challenges to clinicians aiming for op-
timal cleaning, shaping, and obturation of the root
canal space!. Maxillary premolars, with their diverse
anatomical features, have been a subject of particular
interest in endodontic research due to their significant
clinical relevance and potential complexities?.

Traditional radiographic techniques, such as peri-
apical and bitewing radiographs, have been the main-
stay in endodontic diagnosis and treatment planning?.
However, these two-dimensional methods often fall
short in providing a comprehensive view of the intri-
cate three-dimensional (3D) structure of the root canal
system?. This limitation has led to underestimation
of canal curvatures, missed canals, and inadequate
treatment outcomes.

The emergence of Cone Beam Computed Tomogra-
phy (CBCT)in the field of endodontics has revolutionized
the way dental practitioners visualize and interpret root
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canal anatomy. CBCT offers high-resolution, volumetric
images that allow for accurate assessment of root canal
morphology,including the detection of additional canals,
complexities like isthmuses and apical deltas, and the
visualization of intricate curvatures®. This technology
enables endodontists to make more informed decisions
regarding treatment strategies, instrument selection,
and negotiation techniques®.

Maxillary second premolars, in particular, exhib-
it a wide range of anatomical variations, which can
present challenges during endodontic procedures. The
presence of multiple canals, C-shaped canals, lateral
canals, and deltas demands a thorough understanding
of their morphology to ensure successful disinfection
and obturation’. Studies done in past using CBCT
have shown promise in revealing the intricate internal
architecture of these teeth, shedding light on canal
configurations that were previously difficult to discern
using conventional radiographs®. Previous studies done
in west have shown that single canals in maxillary 2"
premolars are most common(75%) followed by 2 canals
and 3 canals®.

This research aims to contribute to the existing
body of knowledge by comprehensively investigating
the root canal morphology of maxillary premolars using
CBCTimaging. By analyzing a substantial sample size
of patients from diverse demographic backgrounds,
this study intends to uncover the full spectrum of
anatomical variations present within this tooth type.
Understanding the intricate canal configurations
and variations in root canal morphology of maxillary
premolars is crucial for enhancing the precision and
success rate of endodontic treatments in these teeth.

The objective of this study was explore to root canal
morphology of maxillary second premolars using cone
beam computed tomography

METHODOLOGY

This descriptive study was done in department of
radiology at Rehman college of dentistry after getting
ethical approval from ethical committee review board.
It was carried out from 15" August 2022 till 15% Feb-
ruary 2023. After taking consent, CBCT scans of 120
patients of both genders above 18 years of age were
included. Consecutive sampling technique was used to
enroll patients. Patients who had restorations or caries
in their maxillary premolars and those cbct which had
distorted images were excluded. The radiographs were
taken by “Carestream Ger, model 90003D” with 73.9
kv (male patients), 69.9kv (female patients), 10.1mA.
These values were adjusted according to manufactur-
er’s radiation protocols for different age groups and
genders. Standard resolution of 0.30 mm voxel and
10.80 s was used for all scans. Images were analyzed
by using CS Imaging Browser 7.0.20 software. The G*
Power software version 3.1.9.4 at a p-value of 0.05,
medium-power (0.3) and confidence level of 95.1% was
used to calculate sample size. The CBCT scans were
studied for number of pulp canals and their configu-
ration. Results were analyzed with the help of SPSS

(version 21). Chi square test was done to stratify canal
number among genders to see effect modifiers. P-value
of 0.05 was considered significant.

RESULTS

120 CBCT scans of patients were analysed(n=120),
There were 69 females (57.5%) and 51 males (42.5%)
having mean age of 32.02, ranging from 18-55 years
with a standard deviation of 13.45 years (Table I).

Most of the maxillary 2" premolars had a single
canal (n=65,54.16%)followed by 2 canals (n=53,44.16%)
and 3 canals (n=2, 1.68%). The number of canals in
genders was not statistically significant. Results are
summarized in Table II.

DISCUSSION

The complexity of root canal morphology in max-
illary second premolars has been a subject of interest
and investigation for many years. This tooth type is
known for its anatomical variations, which can pres-
ent challenges to endodontic treatment!’. The advent
of advanced imaging techniques, such as Cone Beam

TABLE 1: AGE AND GENDER DISTRIBUTION

Gender
Range:18-55 years Male: 51(42.5%)
Mean: 32.02 years (+ 13.45) Female: 69 (567.5%)
TABLE 2: NUMBER OF CANALS IN MAXILLARY

2ND PREMOLAR AND THEIR GENDER DISTRI-
BUTION (N=120)

Age

Num- male female Total P-val-
ber of ue
canals
one 35 30 65
(563.84%) (46.16%) (54.16%)
two 23 30 53 0.121
(43.39%) (56.61%) (44.16%)
three 1(560%) 1(50%) 2 (1.68%)
Total 59 61 120
(49.16%) (50.84%) (100%)

Computed Tomography (CBCT), has allowed for amore
thorough understanding of the intricate root canal
configurations in maxillary second premolars!'l. In
this discussion, we will delve into the various types of
canal configurations that have been observed in these
teeth, their clinical implications, and the importance of
accurate diagnosis and treatment planning. Successful
root canal therapy requires a combination of accurate
diagnosis, proficient clinical skills, attention to detail
during the treatment process, and comprehensive
follow-up care!'. By addressing these requirements,
clinicians increase the likelihood of achieving favor-
able outcomes and preserving the natural dentition.
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The identification and obturation of pulp canals in
maxillary premolars are of paramount importance in
endodontic treatment!?. These teeth are renowned for
their intricate and variable root canal morphologies,
and accurately managing these canals significantly
impacts the success and longevity of the treatment?.
The identification and obturation of pulp canals in
maxillary premolars are critical aspects of successful
endodontic treatment!t. These steps ensure proper
disinfection, prevent reinfection, promote healing, and
contribute to the overall health and functionality of
the treated tooth'®. Our study found the single canal
maxillary 2" premolars to be the most common form.
Similar results were found in a study done in Karachi
where they also found single canals to be in 49.6%
of patients'®. In western countries the prevalence of
single canal is much higher. Regnstrand T et al. found
single canals to be 75%!'". Although the exact cause of
prevalence of single canals is not known but it can be
attributed to a combination of developmental factors,
evolutionary changes, and genetic variations!®. Our
study found the 2 canals maxillary premolar to be
44.16% and 3 canals to be very rare. Similar results
have been found in studies done nationally and inter-
nationally'®. The presence of three canals in maxillary
second premolars highlights the intricate and variable
nature of root canal anatomy®. It’s a combination of
genetic, developmental, evolutionary, and anatomical
factorsthat canlead tosuch variations?!. Understanding
these factors is crucial for endodontic practitioners to
provide effective and successful treatments in cases
with complex root canal configurations.

CONCLUSION

The most common type of maxillary 2" premolars
has single canal followed by 2 canals. Prevalence of
teeth with 3 canals is very rare.
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