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cone-beam computed tomography: About a
“borderline” endodontic case

Morfologia inusual de raiz y canales del primer molar mandibular,
como indicacion de tomografia computarizada de haz conico: A

proposito de un caso endodontico “fronterizo”
Morfologia incomum da raiz e do canal do primeiro molar inferior,

como indicacd@o para tomografia computadorizada de feixe conico:
sobre um caso endodontico “limitrofe”

Daniela Matus?, @2 0000-0002-8144-6236
Gabriel M. Fonseca?, @2 0000-0001-7397-5907

O

DOI: 10.22592/0de2022n39e410

Abstract

Cone-beam computed tomography (CBCT) is a promising tool in dental practice. CBCT provi-
des three-dimensional images and imaging resolution to be used in endodontics. This enhan-
ces the diagnosis of various pathologies. However, guidelines have recommended limiting its
use due to overexposure to radiation. This article presents the rare case of a mandibular molar
with a single root and canal that benefited from taking a CBCT. A 48-year-old woman is refe-
rred for endodontic treatment of the permanent left mandibular first molar. The preoperative
radiographic examination showed an unusual canal centered along a single root. Taking a CBCT
with the relevant information and the patient’s consent improved her diagnosis and treatment.
CBCTs should not be used routinely for these purposes but could be justified in “borderline”
cases. This paper discusses its indication and clinical implementation following current recom-

mendations and guidelines.
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Resumen

La Tomografia Computarizada de Haz Coni-
co (CBCT) representa una promisoria herra-
mienta para la clinica odontolégica. En En-
dodoncia, CBCT ofrece tridimensionalidad
y resoluciéon imagenoldgica, potenciando el
diagndstico de diferentes condiciones patold-
gicas. Sin embargo, su limitacién por sobreex-
posicion a radiacién, ha llevado a directrices
que recomiendan cautela para su indicacién.
Se presenta un caso infrecuente de un molar
mandibular con una sola raiz y canal, y las cir-
cunstancias de uso de CBCT. Mujer de 48 afios
es derivada para endodoncia del primer mo-
lar mandibular izquierdo permanente. El exa-
men radiografico preoperatorio demostro el
hallazgo inusual de un canal centrado en una
Unica raiz. Con la informacion apropiada y el
consentimiento de la paciente, laindicacién de
CBCT favoreci6 su diagndstico y tratamiento.
CBCT no deberia ser utilizada rutinariamen-
te para estos fines, pero podria justificarse en
casos “fronterizos”. Se discuten su indicacion
e implementacion clinica, siguiendo actuales

recomendaciones y directrices.

Resumo

A tomografia computadorizada de feixe co-
nico (TCFC) representa uma ferramenta pro-
missora para a clinica odontoldgica. Na Endo-
dontia, a CBCT oferece tridimensionalidade
e resolucao de imagem, potencializando o
diagndstico de diferentes condi¢cdes patologi-
cas. No entanto, sua limitacdo devido a supe-
rexposicdo a radiacdo levou a diretrizes que
recomendam cautela em sua indicagdo. Um
caso raro de um molar inferior com uma tni-
ca raiz e canal é apresentado e as circunstan-
cias do uso da TCFC. Uma mulher de 48 anos
é encaminhada para tratamento de canal para
o primeiro molar inferior esquerdo perma-
nente. O exame radiografico pré-operatoério
demonstrou o achado incomum de um canal
centrado em uma Unica raiz. Com as devidas
informacoes e o consentimento do paciente, a
indicacdo da TCFC favoreceu seu diagnostico
e tratamento. A CBCT nao deve ser usada roti-
neiramente para esses fins, mas pode ser jus-
tificada em casos “fronteiricos”. Sua indicacao
e implementacio clinica sdo discutidas, se-

guindo as recomendacoes e diretrizes atuais.

Palabras clave: Tomografia computarizada
de haz cénico, endodoncia, diagndstico, bioé-
tica, anomalias dentales, comportamiento de

reduccion de riesgos.

Palavras-chave: Tomografia computadorizada
de feixe conico, endodontia, diagnostico, bioé-
tica, anormalidades dentarias, comportamento
de redugao de risco.

Introduction

Medical imaging technology has advanced rapid-
ly in recent decades, offering significant benefits
to patients worldwide. This development has
been particularly enhanced by computed tomo-
graphy (CT), which is now an established tool
in many areas of medicine. The new CT applica-
tions are a significant advance as a tool for clini-
cal practice and research. Such is the case of co-
ne-beam computed tomography (CBCT), which

was designed to meet dental practice needs.!V
In endodontics (the dental specialty that studies
dental pulp diseases, their impact on periapical
tissues, and their treatment), CBCT provides
three-dimensional visibility of the region and
accurate detail and resolution of the dental and
alveolar anatomy.® This improves the diagnosis
of various pulpal and periapical malformations
and pathologies.( However, CBCT has known li-
mitations, including potentially overexposing pa-
tients to radiation.® Although the effective dose
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of CBCT is lower than that of a regular CT, it is
much higher than that of conventional periapical
intraoral radiographs.®

Various guidelines and directives have been pu-
blished on the use of CBCT in dental and maxi-
llofacial radiology. All of them recommend that it
be used with caution and that quality of care and
optimization strategies must be in place to pro-
tect radiologists, dentists, physicians, and manu-
facturers.(*> These guidelines are supported by
sufficient evidence to justify a sound and scienti-
fic clinical use of CBCT based on specific indica-
tions. In some exceptional cases, when conven-
tional radiographs are negative or patients have
contradictory or non-specific clinical signs and
symptoms, CBCT may be the imaging modality of
choice for diagnosis.* These exceptional cases,
also called “borderline,”® have led some authors
to recommend more thorough research to objec-
tively establish the diagnostic accuracy of CBCT
and its impact on decision making.(*®)

This is the case of a permanent mandibular first
molar with a single root and canal. CBCT provi-
ded accurate information about the root’s ana-
tomy, making it possible to clean and shape the
canal system appropriately. These are essential
elements for endodontic treatment to be success-
ful. CBCT should not be routinely used for endo-
dontic diagnosis but may be justified in “special”
or “borderline” cases. This paper discusses the
use of CBCT as a diagnostic and therapeutic tool
in these cases, and its implementation in clinical
research, always following current legal recom-
mendations and guidelines.

Background

In routine examinations, dental anomalies in
permanent teeth are rare and often incidental
findings.® The anatomical variations of man-
dibular first molars, both in shape and number
of roots or canals, typically present exceptional
complexities.”? It is infrequent to find a single
root and canal. This condition should be addres-
sed carefully to ensure correct endodontic treat-
ment.7?12 While multiple preoperative conven-

tional radiographs with different angulations
could confirm this abnormal morphology, CBCT
has been suggested as an ideal tool to search for
hidden accessory canals or avoid excessive den-
tin removal or even more significant complica-
tions.”) Although current published guidelines
state that CBCT is not a standard indication for
determining root canal anatomy, they also re-
commend CBCT for the preoperative endodon-
tic treatment of teeth with unusual root or canal
morphology. )

Case description

A 48-year-old female patient with no medical
history was referred to the Endodontics Area
of the Clinica Odontoldgica Docente Asistencial
(C.0.D.A)) at the Faculty of Dentistry, Universidad
de La Frontera (Temuco, Chile) to treat the per-
manent left mandibular first molar (tooth 46).
This procedure was indicated for subsequent
prosthetic rehabilitation. The usual clinical tests
were performed, and asymptomatic irreversible
pulpitis with normal apical tissues was diagno-
sed. The preoperative radiographic examination
showed deep restorations, a slightly retracted
pulp chamber, and the unusual finding of a ca-
nal along the center of a single root (Figure 1). It
was labeled a type I canal according to Vertucci’s
classification.®® The patient was informed, and
an informed consent was obtained. The routine
non-surgical endodontic treatment started with
conventional access to the pulp chamber using
special burs and rotary instruments. Trepana-
tion macroscopically confirmed a single large
canal located in the center of the pulp cham-
ber, which was prepared chemomechanically
following the institution’s standard protocols.
CBCT was considered before resuming endodon-
tic treatment in a subsequent session, given how
peculiar the canalicular anatomy was and to eva-
luate the potential presence of accessory canals
or morphological masking that might compromi-
se the procedure.
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Figure 1: Periapical radiograph. Note the diffuse image of a canal centered along a single root in the
mandibular first molar(*): an extremely rare finding.

Following the legal health standards, the costs
and advantages of CBCT compared to the ima-
ging studies already performed were discussed
with the patient. She was told that informed con-
sent was required after considering the risks and
benefits of CBCT. The patient was also notified of
the potential therapeutic errors of endodontics
if the practitioner did not have the information
provided with a more reliable study. Once all the
information was provided and discussed, the pa-
tient agreed to undergo the study in the imaging

area of the institution.

The CBCT (Vatech Pax Zenith CBCT machine,
120 kVp and 9.0 mA, FOV 8x6 cm, 0.12 mm voxel
size) was studied with GALILEOS Viewer 1.9 sof-
tware (SICAT GmbH & Co. KG, Bonn, Germany).
A three-dimensional image of the tooth was ob-
tained to assess its axial, sagittal, and coronal
sections. The images confirmed the presence of
a single root with a single oval-shaped canal ex-
tending from the pulp chamber to the apex. This
canal was classified as Vertucci type I (Figure 2).

Figure 2: CBCT, multiple images in axial sections. Note the continuity of a single canal without ac-
cessory canals (*).

The unusual characteristics were confirmed, and
it was established that there were no unfavora-
ble conditions for resuming the procedure. The
patient was scheduled for a second session to
complete the endodontic treatment. The second

session took place seven days later: the tempo-
rary filling was removed, and the chemomecha-
nical preparation started in the first session was
resumed. The canal was obturated with the cold
gutta-percha lateral compaction technique to
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achieve better apical control and canal sealing,
following standard protocols for this type of ca-
nal anatomy. The relevant checkups were per-
formed after 7 and 14 days; the absence of cli-

nical and radiographic signs and symptoms was
confirmed. The case was referred back to the
treating dentist to continue the already planned
prosthetic rehabilitation (Figure 3).

Figure 3: Periapical radiograph taken 30 days after endodontic treatment (*). Good tissue recovery,
no inflammatory signs, and the start of prosthetic rehabilitation programmed with post and drilling
(§) for a single fixed prosthesis.

Discussion

Permanent molars have significant variability in
the morphology of roots and canals, alterations
or malformations that can be determined by dis-
turbances during the canal differentiation stage
at any point during tooth development.®!* The
anomaly presented in this report has been men-
tioned as rare in mandibular first molars“!
(Vertucci type I has been explicitly reported to
be the rarest of all).!> The number of roots is the
most frequent variation among certain ethnic
groups.!® In Chile, however, the high migration
rates, the high prevalence of people with mul-
tiethnic backgrounds, and the recognized phe-
nomena of miscegenation and globalization®?”
make it extremely difficult to consider this varia-
ble without the relevant genetic support, as con-
sidered in the current literature.(*® This entails
an implicit challenge for endodontists, who must
plan each case carefully.

Oval canals are complex to treat endodontically,
especially during chemomechanical preparation,
because they have areas that are difficult to ac-
cess and favor detritus accumulation and hinder
the elimination of microorganisms.? In addi-

tion, the instruments are usually placed in the
center of the canal, preventing proper shaping
and disinfection, especially in the buccolingual
direction.??

Radiographic examination is essential for diag-
nosis and throughout the endodontic treatment.
® However, two-dimensional conventional in-
traoral techniques and the resulting superimpo-
sition of structures and geometric distortion of
anatomical structures are significant problems
due to potential morphological masking. This
can lead to diagnostic or therapeutic complica-
tions. CBCT obtains three-dimensional images
that allow us to explore the area in the sagittal
and coronal planes. This provides accurate infor-
mation on root and canal morphology, and its use
is recommended when there are root and canal
morphology variations.”¥) The use of CBCT has
already been suggested in cases of aberrant root
morphology.(!¥ However, and to our knowledge,
careful attention to specific CBCT indications has
hardly been reported in this type of case.®?V

This technology is attractive, and additionally,
its diagnostic, therapeutic and research appli-
cability is hotly debated in cases such as the
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one presented here. Current published guideli-
nes state that CBCTs should not be indicated as
the standard procedure for showing root canal
anatomy nor replace conventional low-dose,
low-risk radiological techniques.» However,
these same guidelines mention that CBCT may
be indicated in “particular” cases where concu-
rrent factors may complicate endodontic treat-
ment, including “atypical pulp anatomy”™® or
“root canal and accessory canal anomalies.”®
The first recommendation of the guidelines of
the American Association of Endodontists (AAE)
and the American Academy of Oral and Maxillo-
facial Radiology (AAOMR) emphasizes that “in-
traoral radiographs should be considered the
imaging modality of choice in the evaluation of
the endodontic patient,” the third recommenda-
tion justifies CBCT “for initial treatment of teeth
with the potential for extra canals and suspected
complex morphology, such as mandibular ante-
rior teeth, and maxillary and mandibular premo-
lars and molars, and dental anomalies.”® This
case is one of the many situations that need to
be analyzed carefully and that are often contro-
versial or, at least, “borderline” situations where
the published scientific evidence® still seems
too diffuse to classify “atypical pulp anatomy” as
a specific indication for CBCT.

The demand for CBCT in dentistry is on the rise.
Its benefits are undeniable: equipment costs have
decreased significantly, and in a few years, this
technology will indeed be considered a diagnos-
tic tool in general dental practice.*” In clinical re-
search, CBCT is undoubtedly a tool that can make
significant and valuable contributions. CBCT was
introduced to endodontics in 1990 and has ena-
bled highly reliable morphological and morpho-
metric studies, even more so in three-dimensio-
nal environments and with population value.®?®
This is where running tests and precise indica-
tions on how to obtain the results are essential.
Noffke et al. ® state that CBCT tests for research,
administrative or medico-legal purposes that
have no potential health benefits to the patient

or their community should not be allowed or re-
commended. Besides the risks mentioned above
regarding unnecessary radiation exposure, there
are countless issues regarding radiological inter-
pretation skills, communicating a diagnosis, or
the operator’s responsibilities and certifications
that remain unresolved.??

It has been emphasized that a CBCT should be
ordered only when the benefits outweigh the po-
tential risks of irradiation. Other diagnostic pro-
cedures should be discussed with the patient,
especially regarding costs. All the information
on CBCT and the reasons justifying its use must
be adequately provided. Also, patients must con-
sent to the treatment guidelines, which should
be documented.®?* In this case, the patient was
informed of the potential of CBCT to examine her
condition because the root anatomical variation
of the tooth to be treated had complex diagnostic
and therapeutic features and because the lite-
rature reported its benefits®® to obtain a speci-
fic result: identifying the canals (in some cases
masked by the same atypical morphology), thus
allowing for the complete disinfection of the ca-
nal system. Rosen et al.?® carefully reviewed and
analyzed the literature on evaluating the diag-
nostic efficacy of CBCT in endodontics. They con-
cluded that its expected benefits remain unclear
and only limited to its technical effectiveness. We
felt that in this case, the initial intraoral radiogra-
phs did not provide sufficient information and a
CBCT was justified for that purpose. Even though
CBCT’s pros and cons were carefully evaluated
and discussed with the patient regarding current
healthcare standards, we agree with Scarfe®%
that CBCT should be justified on a case-by-case
basis and never proposed as routine. CBCT pro-
vides three-dimensional assessment of canali-
cular morphology, avoiding excessive tissue re-
moval and allowing complete disinfection of the
system.”) Therefore, we considered that this rare
condition needed to be analyzed, or atleast its cli-
nical and radiological characteristics mentioned in
the current guidelines for the safe use of dental
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and maxillofacial CBCT. The criteria for selecting  Conclusions

cases where CBCT is indicated as imaging su-

pport in endodontics are not sufficiently clear or CBCT is a useful tool whose diagnostic indica-

e (25) tions should be evaluated according to the cu-
specific.

The professional standard for CBCT is the “appro- rrent concepts of radiological protection since

. » . . ., itisn nsider ndard pr re for
priate care” of “choosing CBCT for each patient, it is not considered a standard procedure fo

w“ . . o . assessing root canal anatomy. Additionally, mor-
wisely based on selection criteria derived from & y y

the best available evidence”9 We agree with phological alterations such as those of this case
Noffke et al. ® that the selection of CBCT images

should be based on the professional’s assess-

justify its diagnostic use since endodontic treat-
ment can be complicated by this type of anomaly
in both roots and root canals. The use of CBCT

ment of the patient’s needs, and should never be

performed routinely as a “fishing expedition” for thus relies on good professional judgment and

. proper assessment of the risks and benefits of
an unsuspected disease.

exposing the patient to such radiation.
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