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ABSTRACT

Radiographic imaging is a primary and most essential step in the diagnosis, treatment planning and assessing the treatment
outcomes of all the cases in endodontics. There are several confounding factors like regional anatomy and superimposition of
the teeth and adjacent dentoalveolar structures that influence the interpretation of an image. Due to the complex maxillofacial
skeleton, conventional two dimensional (2-D) radiographic images fail to provide accurate information. The structures so visual-
ized are also subject to geometric distortion. Since untreated anatomy has been documented as a significant cause of endo-
dontic failure. Hence, recent research has highlighted the need for 3-D imaging modality to be used as an adjunct to overcome
the potential drawbacks of 2D radiography in assessing the root canal anatomy.
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INTRODUCTION

Thorough knowledge of root and root canal morphology is
required for effective nonsurgical and surgical endodontic
treatments.! The identification of root canal anatomy for a
particular patient can still present a challenge clinically be-
cause of extensive variation of root canal morphology be-
tween patients. Improper identification of all relevant ana-
tomic features can lead to predictable failure of treatment.
Untreated anatomy has been documented as a significant
cause of endodontic failure.'?

Managing the endodontic problems successfully requires the
diagnostic imaging techniques which is an adjunct to treat-
ment planning, disease monitoring and assessment of treat-
ment outcome.

In 1899Kells brought a new era to dentistry and more spe-
cifically endodontics, by stating the possibility of detecting
a lead wire placed in the root canal on a “radiogram” that
would enable establishing the length of a root canal. Since
then, conventional radiography has been a most trusted fun-
damental tool in endodontic practice.*

Conventional radiography has remained the foundation of
imaging in endodontics. Two-dimensional periapical films

have been the standard diagnostic imaging modality used for
determining both root structure and extent of any apical peri-
odontitis present. Limitations of conventional periapical ra-
diograph can lead to misdiagnosis.’ These constraints paved
way for different advanced techniques of cross-sectional im-
aging which metamorphosed the concept of diagnosis and
treatment planning in dentistry.

CBCT is not to be considered as a replacement for the con-
ventional imaging systems rather it is a complimentary im-
aging tool for specific applications. It is more reliable and
non-invasive method to view the root canal anatomy.

PROBABILITY OF MISSED CANAL IN
DIFFERENT TEETH

According to literature overall prevalence of missed canals
among endodontically treated teeth was 12 —42%. The preva-
lence in the maxilla was higher than in the mandible. The prev-
alence of missed canals was higher in maxillary first molars
with 40.6% followed by maxillary first premolars with13.6%,
while the lowest prevalence was found in maxillary second
premolars with 4.3%. All missed canals in the mandible were
found in the first molars with a prevalence of 25%.
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Another study by Karabucak et al. reported an overall inci-
dence of missed canals was 23.04%;the incidence of missed
canals was highest in themaxillary molars (40.1%) and low-
est in the maxillary premolars (9.5%). The second mesiobuc-
cal canal in maxillary first molars (65%), the second distal
canal in mandibular first molars (62%), a mesial canal in
mandibular second molars(78%).(Table — 1)

2D versus 3D

Intraoral periapical radiograph during endodontic procedure
is still the most commonly used treatment adjunct. They pro-
vide useful information about the location of periradicular
lesions, root canal anatomy and proximity of adjacent ana-
tomical structures.®

Compression of three-dimensional anatomy

By compressing the three-dimensional anatomy into a
two-dimensional image, conventional radiography ad-
versely limits the diagnostic accuracy. The appreciation of
the buccolingual plane is minimal and the spatial relation-
ship of the roots to the neighboring anatomical structures
is unclear thereby compromising radiographic interpreta-
tion.

This missing third-dimension capability is crucial for pre-
surgical assessment. To find the missing piece of informa-
tion, parallax radiography is suggested. However, even after
multiple exposures, some areas can go undetected.’

Anatomical distortion

Image distortion and superimposition of various anatomical
structures results in obstructing the area of interest compro-
mising visualization further limiting the diagnostic informa-
tion.

APPLICATION OF CBCT

CBCT is used to assess teeth with unusual morphology such
as Vertucci’s classification, “C” shaped canals, dens in dente,
fused teeth, teeth with unusual number of roots and other
developmental anomalies.

They are also useful during intra-operative procedures such
as detecting missed canals during retreatment, broken instru-
ments, perforations and calcified canals. CBCT imaging also
allows for better visualization of the perforation site in vari-
ous sections and angulations without any geometric distor-
tion of images.?

CBCT was useful in detecting the asymptomatic non-healed
lesions during the post-treatment follow up period to identify
the cases requiring retreatment.’

DIAGNOSING THE MISSED CANAL BY
3D - CBCT

CBCT was embraced into the dental settings very rapidly
due to its compact size, low cost, low ionizing radiation ex-
posure when compared to medical computed tomography.!?

Alike medical CT, 3-dimensional evaluation of the maxillo-
facial region with minimal distortion is offered by the CBCT.
Few cases which were diagnosed via CBCT are stated be-
low:-

1. Patient reposted to dentist with chief complaint of pain
in root canal treated maxillary molar. Even after taking
multiple radiographs at different angulation no such
reason was found that was leading to pain. Finally,
CBCT was advised to evaluate the hidden truth for
better diagnosis.! (Figure — 1)

2. Another case of mandibular molar where patient
gave a history of pain after 6 months of root canal
treatment.'!(Figure — 2)

3. A case with a symptomatic tooth after root canal treat-
ment was reported. On radiographic examination two
canals have been filled to a good length. As the symp-
toms were persisting a CBCT evaluation was done
which revealed missed ML canal."*(Figure — 3)

4. Inthis particular case, after the RCT symptoms returned
only 2 canals were found. After extensive searching un-
der the microscope, a possibility of one of those tricky
2 rooted Maxillary molars was predicted. Since symp-
toms returned, a CBCT evaluation was done. The pala-
tal and DB roots were fused as one. Sagittal view shows
the missed DB canal. Axial view shows the missed DB
as well. The CBCT is now a map for retreatment.'

DISCUSSION

CBCT scan is used to diagnose missed canals in RCT teeth.
CBCT has many benefits that provides 3D images allowing
the analysis of multiple slices per tooth, and it is less sus-
ceptible to errors in identifying RCS than conventional and
digital periapical radiographs. Liang et al. used CBCT and
conventional radiography to compare the quality of root ca-
nal treatment. CBCT revealed a higher number of endodon-
tic failures as compared to conventional radiography.

Even some recent scientific reports have discussed about the
increasing professional concerns over the potential associa-
tion between radiation exposure and cancer while using the
CBCT scan. Although CBCT has a lot of advantages over the
conventional radiography in the field of diagnosis but still
the cost factor remains a persistent issue in establishing such
a diagnostic equipment in daily routine.

Hence due to more radiation and exposure time it can only
be used as an adjunct to routine radiography rather than a
must tool.
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CONCLUSION

Probably the most significant disadvantage of CBCT is that
it produces a worse contrast resolution compared to fan-
beam CT, making it harder to view soft tissue. The contrast
resolution of CBCT is limited by high scatter radiation dur-
ing image acquisition.

Artifacts are another disadvantage during CBCT scan, even
though streaking and motion artifacts are mostly limited
while using CBCT, but they are not entirely avoided. Several
causes could lead to artifacts, such as minor patient move-
ment during scanning and cone beam defects.®

In clinical endodontics, the application of CBCT should be
based on a benefit-risk analysis. Since CBCT utilizes ion-
izing radiation, patient exposure should be kept as low as
reasonably achievable (ALARA) to avoid unnecessary ra-
diation hazards. Hence CBCT should be used as an adjunct
to periapical radiography rather than a itself being a primary
diagnostic tool .3’
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Figure 1: "a,b. CBCT slices of the maxillary first molar axial

section with the missed MB2 canal (arrows)
c. Coronal section with the missed MB2 canal (arrow)

Figure 3: "2JOPA of root canal treated mandibular molar.
Slice of mesial roots showing the buccal filling and the ML
missed canal

The sagittal view tells us where to look when we retreat this
tooth.

2(a) 2(b)

Figure 2: "CBCT slices of the mandibular first molar.

Axial section with the missed ML canal (arrow)

Coronal section with the missed ML canal and the presence
of apical radiolucency (arrow)
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