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AAE and AAOMR Joint
Position Statement: Use of
Cone-Beam Computed
Tomography in Endodontics
2025 Update

The following statement was prepared by the Special Committee to Revise the Joint Position
Statement on Cone-Beam Computed Tomography of the American Association of
Endodontists (AAE) and the American Academy of Oral and Maxillofacial Radiology
(AAOMR), and was approved by the AAE Board of Directors and the AAOMR Executive
Council in the spring of 2025. (J Endod 2026,52:4-13.)

Check for
updates

INTRODUCTION

This revised joint position statement from the American Association of Endodontists (AAE) and the
American Academy of Oral and Maxillofacial Radiology (AAOMR) aims to highlight recommendations on
applications of cone-beam computed tomography (CBCT) during the various stages of endodontic
treatment, incorporating the current evidence-based advancements since the 2015 statement.’* It is
important to note that although this position statement provides valuable insights, clinicians should
always exercise independent judgment tailored to the unique conditions and individualities of each
patient.

It is known that endodontic disease adversely affects the quality of life and can produce significant
morbidity in afflicted patients. The success and longevity of an endodontic procedure starts with a
correct diagnosis and appropriate treatment planning. The various imaging modalities available to
dental practitioners are essential in all stages of the endodontic procedure, including the diagnosis of
odontogenic and nonodontogenic pathoses, treatment of the root canal systems of a compromised
tooth, biomechanical instrumentation, evaluation of final canal obturation, and assessment of healing.

Contemporary imaging modality options are no longer limited to intraoral and panoramic
radiography. Though 2D imaging modalities are still extremely relevant, complex anatomy and
surrounding structures can render interpretation of planar images difficult. In those situations, CBCT
scans have been proven useful, giving providers the ability to assess the relationship of anatomic
structures in three dimensions. It is paramount to emphasize that CBCT should still not be used routinely
for endodontic diagnosis or for screening purposes in the absence of clinical signs and symptoms.
Dental practitioners should use CBCT only when they have reasonably concluded that the need for
imaging cannot be met by lower dose 2D radiography.

Scanning protocols

Given the diversity of more than 270 CBCT scanner models from more than 45 manufacturers
worldwide, the variations in CBCT features and technical specifications may seem overvvhelming.3 To
ensure that examinations achieve the desired diagnostic image quality at the lowest possible radiation
dose while fully utilizing the equipment’s capabilities, it is crucial to adopt well-established, evidence-
based CBCT scanning protocols. These protocols primarily focus on selecting the appropriate field of
view (FOV) and voxel sizes but also consider the additional parameters of tube current (mA), exposure
time (s), tube potential (kVp), degrees of scanner rotation, and the number of projections or basis
images.*”

FOV can be defined as the anatomical content visible within the borders of a given 3D scan
volume. To the extent practical, it should slightly exceed the dimensions of the region of interest (ROI).
The FOV is dependent on the detector size and shape, beam projection geometry, and beam
collimation. In general, CBCT scanners can be categorized according to the FOV size that the device
can capture into large (>100 cm?), medium (40 to 100 cm?) and limited (<40 cm?) FOV units, with most
devices allowing multiple FOV combinations.® Generally, the FOV size is directly related to the radiation
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dose associated with the study. The reported
effective doses range from 5 to 652 uSv for
limited and from 46 to 1,073 uSv for large
FOV.” In conjunction with the higher effective
doses for the patients, large FOV scans often
result in lower image resolution due to scatter
radiation generated by the large area being
irradiated which then interacts with the active
portion of the image detector.®

CBCT scanners can also be
categorized according to the size of the voxel.
The majority of currently available scanners
provide isotropic voxel sizes varying between
0.05 mm and 0.6 mm.® The smaller the voxel
size, the higher the spatial resolution but also
the higher the image noise. To maintain an
adequate signal-to-noise level, the exposure
will automatically increase as the voxel size is
reduced to create higher resolution images.
Generally, the demand for a very high level of
detail and accuracy requires a smaller voxel
size to be selected.”

Endodontics clinical case imaging
usually involves a ROI limited to a few teeth
and the adjacent supporting structures.
Limited FOV CBCT scans with their lower
effective dose, inherently higher spatial
resolution, and smaller volume sizes requiring
interpretation may therefore be the most
appropriate. If it is apparent or suspected that
pathoses extend beyond the associated area
surrounding the root apices or the borders of
the volume, a larger FOV scan may be
indicated. Similarly, if a multifocal lesion with
possible systemic etiology is noted, and/or a
nonendodontic etiology for devitalization of
one or more teeth is established clinically,
appropriate larger FOV protocols may be
employed on a case-by-case basis.

In recent years, there has been growing
interest in optimizing CBCT protocols to
reduce patient radiation exposure, with
increasing attention to low-dose and ultra-
low-dose settings. However, this trend must
be balanced with diagnostic needs. Two
studies reported that high-resolution CBCT
protocols, which are typically associated with
an increase in radiation dose, were preferred
by endodontists for diagnostic clarity'® as well
as in vitro research settings where image
detail is critical.’" Another study
demonstrated that using a limited FOV
combined with high-resolution settings
improved the detection of fine endodontic
structures and root fractures, particularly in
the absence of high-density objects that may
cause artifacts.'? In contrast, a separate
investigation shows that low-dose protocols
could still maintain acceptable diagnostic
efficacy for a range of endodontic tasks.'®
These findings underscore the importance of
tailoring CBCT acquisition parameters to the
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clinical task at hand, balancing the trade-off
between dose reduction and diagnostic
quality.

Image artifacts

The diagnostic quality of a CBCT scan can be
adversely affected by artifacts that are
inherent to the image capture process.
Characteristic artifacts such as scatter, partial
volume averaging and the cone beam effect
are due to a combination of the lower energy
X-ray beam spectrum used, the geometry of
the beam, FOV size, and/or the lack of
postpatient collimation employed in
multidetector computed tomography scans.
Selecting smaller acquisition voxels can
reduce partial volume averaging artifacts, and
positioning the ROI in the axial plane of the X-
ray beam will reduce the cone beam effect.

Scanner component-related artifacts
can be seen in the radiographic images as ring
or circular-shaped distortions that result from
imperfections in the detector or lack of proper
detector calibration.'* Periodic calibration of
CBCT units is necessary and should follow the
manufacturer’s recommendations. Motion
artifacts are one of the most common causes
necessitating the retake of CBCT scans.'®
These artifacts are caused by voluntary or
involuntary patient movement during image
acquisition and can be best minimized by
using head stabilizers, chin cups, and having
the patient seated during the scan.

The presence of high-density materials,
such as metallic restorations and gutta-
percha, can cause significant image artifacts
that compromise the assessment of root
canal anatomy, the diagnosis of relevant
pathoses, and the detection of root fractures,
especially in endodontically treated teeth.
These introduced artifacts are due to beam
hardening (absorption of low energy X-ray
photons from the beam) that appear as
hypodense (very dark/radiolucent) areas or
lines and metal streaking artifact (nearly
complete absorption of the beam photons)
that appears as hyperdense (very light/
radiopaque) rays radiating out from dense
materials.'® Positioning the ROI in the center
and closer to the anterior portion of a limited
FOV volume has been shown to improve the
detection of root fracture by decreasing
artifact interferences.”

Metal artifact reduction can be
addressed by the use of postprocessing
algorithms that smooth the volume images
and approximate the density of the structures
overlaid by the artifact streaks and rays as
seen in the affected images.'” These
correction algorithms function best with scans
captured using 360 degrees rotation'® and

when the dense object is positioned in the
center of the FOV."® These programs are
effective for compensating artifacts generated
by metal objects and provide limited
compensation for artifacts associated with
gutta-percha root-filing materials.

Radiation safety
Dental practitioners should consider that the
effective radiation dose associated with a
CBCT study is inherently higher than that of
intraoral radiography. However, it is important
to recognize recent studies, including those
utilizing CBCT scans in pediatric populations,
have demonstrated that although low doses
of ionizing radiation can induce DNA double-
strand breaks in some instances, the resulting
DNA damage can be effectively repaired and
may not impair cell cycle progression or
induce premature cellular senescence.?’

With that in mind, contemporary
discourse has increasingly emphasized the
importance of optimization rather than mere
minimization of radiation doses.*? This shift
underscores the need to maintain radiation
exposure at levels that are as low as
diagnostically acceptable, ensuring sufficient
diagnostic quality while considering clinical
indication and patient-specific factors.?® By
implementing this approach, providers can
achieve a balance between radiation safety
and the diagnostic utility of CBCT imaging.”*

To attain this level of personalized
optimization, CBCT protocols must be
tailored to balance diagnostic efficacy (image
quality) with radiation safety (dose reduction),
particularly in pediatric patients.?® Research
has demonstrated that reductions in tube
current and exposure time (mAs) can be
implemented without compromising the
diagnostic utility of CBCT images. Therefore,
individualized imaging protocols should be
employed based on patient age and size to
optimize the trade-off between radiation
exposure and diagnostic accuracy.' 2526
Challenging endodontic diagnostic tasks
requiring high-resolution images may need a
slightly higher dose to yield appropriate signal-
to-noise ratio, but this may not be a
requirement in all cases. Standard protocols
may be sufficient for routine diagnosis, thus
enabling dose optimization. However, there is
a lack of studies that unequivocally support
the use of standard protocols for all
applications. %728

Although the emphasis on exposure
parameters seems to be the main focus of
published studies aimed at optimizing dose
protocols, the use of lead aprons has recently
been the subject of discussion by the
American Dental Association (ADA) and
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AAOMR, with both organizations concluding
that the use of lead aprons and thyroid collars
for radiation protection in maxillofacial imaging
has become obsolete and is no longer
recommended.”*° However, it must be
borne in mind that some states still require the
use of lead aprons and/or thyroid collars, and
dental practitioners should be aware of and in
compliance with the guidelines, practice acts,
and laws in the states in which they practice.

There is a special concern with
overexposing patients younger than 18 years
of age to radiation, especially with the
increased use of CT in medical imaging. The
AAE and AAOMR are member organizations
and continue to support the Image Gently
Alliance, which advocates for safe, high-
quality pediatric imaging through optimization
of imaging doses for each patient.

Training and interpretation

Effective utilization of CBCT in dental practice
requires advanced knowledge and skills
beyond conventional 2D radiography. A
primary challenge is differentiating image
artifacts from anatomical structures and
pathologic findings. Practitioners must also
recognize normal anatomic variations and
radiographic presentations of pathological
changes in dental and supporting
structures.®"%?

To maximize diagnostic efficacy,
clinicians must understand CBCT acquisition,
software manipulation, sequential viewing
techniques, and structured radiographic
reporting. Important training areas could
include CBCT fundamentals, case selection,
exposure optimization, 3D anatomical
interpretation, artifact recognition, and
familiarity with emerging advancements in
CBCT technology.®*%*

The AAE and AAOMR strive to aid
practitioners in developing their radiographic
imaging and interpreting expertise so they
may provide evidence-based dental care for
their patients. Both organizations support
cooperation among the endodontic and oral
and maxillofacial radiology programs at dental
education institutions to develop teaching
content addressing the concepts presented in
this statement for the predoctoral,
postdoctoral, and current dental health care
practitioner audiences.*>® The AAE and
AAOMR also encourage their members to
participate in accredited continuing dental
education CBCT courses and consult certified
oral and maxillofacial radiologists for the
identification, clarification, and significance of
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visible findings within the images of any
imaging modality, when necessary.

RECOMMENDATIONS

CBCT imaging provides additional information
when compared to periapical radiographs and
has a significant impact on the diagnosis,
treatment planning, and outcome assessment
of endodontic disease. The following
recommendations are for limited FOV CBCT
scans and are predicated on the completion
of a comprehensive clinical evaluation.

Diagnosis and preoperative
treatment

Endodontic diagnosis is dependent upon
thorough evaluation of the patient’s chief
complaint, history and clinical and
radiographic examination. Preoperative
radiographs are an essential part of the
diagnostic phase of endodontic therapy.
Accurate diagnostic imaging supports clinical
diagnosis.

Recommendation 1: Limited FOV
CBCT should be the preferred imaging
modality for preoperative diagnosis in patients
who present with contradictory or nonspecific
clinical symptoms and/or radiographic signs
associated with untreated or previously
endodontically treated teeth. Bitewings and/or
periapical radiographs may be utilized to
complement CBCT imaging when there are
limitations in caries detection and/or extent
due to image artifact.

Rationale
e Preoperative imaging plays a critical role in
the diagnostic and treatment processes for
endodontic cases.

e In some cases, clinical and planar
radiographic examinations are
inconclusive. The inability to confidently
determine the etiology of endodontic
pathosis may be attributed to limitations in
both vitality testing and intraoral
radiographs to detect odontogenic
pathoses. CBCT imaging provides the
ability to detect periapical pathosis before
it is apparent on 2D radiographs.®’
Preoperative factors determined by CBCT
imaging such as the presence and true size
of a periapical lesion play an important role
in the endodontic treatment outcome.*®
Several clinical studies have validated that
CBCT imaging is more sensitive to primary
endodontic disease detection by more
than 50% when compared to intraoral
radiographs.®®*°

e Ex vivo experiments in which simulated
periapical lesions were created yielded
similar results.*"*

e Results of in vivo animal studies, using
histologic assessments as the gold
standard, also showed similar results
observed in human clinical and ex vivo
studies.*

e CBCT imaging is crucial in the diagnosis of
persistent intraoral pain (i.e., atypical
odontalgia) following root canal therapy.**

e When comparing the diagnostic yield of
conventional intraoral radiographs and
CBCT imaging, CBCT imaging provided a
higher diagnostic yield in differentiating
between patients presenting with
suspected atypical odontalgia versus
symptomatic apical periodontitis when
compared to periapical radiographs.*®

Intraoperative treatment
Recommendation 2: Limited FOV CBCT
should be the preferred imaging modality for
intraoperative identification and localization of
calcified canals and management of
iatrogenic errors.

Rationale
e Anatomical variations exist among different

types of teeth. The success of nonsurgical
root canal therapy depends on the
identification of canals, cleaning, shaping
and obturation of root canal systems, as
well as the quality of the final restoration.
2D imaging does not consistently reveal
the actual number of roots and canals. In
studies, data acquired by CBCT showed a
very strong correlation between sectioning
and histological examination.*®
e CBCT showed higher mean values of

specificity and sensitivity when compared

to intraoral radiographic assessments in

the detection of extra canals.*”“®

Postoperative treatment
Recommendation 3: Intraoral radiographs
should be the preferred imaging modality for
immediate postoperative imaging. However,
in cases with complications, a limited FOV
CBCT is considered the preferred imaging
modality.

Nonsurgical retreatment
Recommendation 4: Limited FOV CBCT
should be the preferred imaging modality if
clinical examination and 2D intraoral
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radiography are inconclusive in the detection
of vertical root fracture.

Rationale

e Innonsurgical retreatment, the presence of
a vertical root fracture significantly
decreases prognosis. In the majority of
cases, the indication of a vertical root
fracture is more often due to the specific
pattern of bone loss and periodontal
ligament space widening than direct
visualization of the fracture.*® CBCT may
be recommended for the diagnosis of
vertical root fracture in unrestored teeth
when clinical signs and symptoms exist.
Higher sensitivity and specificity were
observed in a clinical study where the
definitive diagnosis of vertical root fracture
was confirmed at the time of surgery to
validate CBCT findings, with sensitivity
being 88% and specificity 75%.°° Several
case series studies have concluded that
CBCT is a useful tool for the diagnosis of
vertical root fractures. In vivo and
laboratory studies®'°? evaluating CBCT in
the detection of vertical root fractures
agreed that sensitivity, specificity, and
accuracy of CBCT were generally higher
and reproducible. The detection of
fractures was significantly higher for all
CBCT systems when compared to
intraoral radiographs. However, these
results should be interpreted with caution
because the detection of vertical root
fracture is dependent on the size of the
fracture, presence of artifacts caused by
obturation materials and posts, and the
spatial resolution of the CBCT.

Recommendation 5: Limited FOV
CBCT should be the preferred imaging
modality when evaluating the nonhealing of
previous endodontic treatment to help
determine the need for further treatment, such
as nonsurgical, surgical, or extraction.

Recommendation 6: Limited FOV
CBCT should be the preferred imaging
modality for nonsurgical retreatment to assess
endodontic treatment complications, such as
overextended root canal obturation material,
separated endodontic instruments, and
localization of perforations.

Rationale
e |t is important to evaluate the factors that
impact the outcome of root canal
treatment. The outcome predictors
identified with periapical radiographs and
CBCT have previously evaluated,® and
the results showed that periapical

JOE o VVolume 52, Number 1, January 2026

radiographs detected periapical lesions in
18 roots (12%) as compared to 37 on
CBCT scans (25%). Eighty percent of
apparently short root fillings based on
intraoral radiograph images appeared flush
on CBCT. Treatment outcome, length and
density of root fillings, and outcome
predictors determined by CBCT showed
different values when compared with
intraoral radiographs.

CBCT allows for the identification of
individual roots of multirooted teeth
associated with periapical pathosis to
initiate selective nonsurgical retreatment. A
retrospective study demonstrated that
selective nonsurgical retreatment resulted
in a favorable outcome for 92.6% of
individual roots and 86.7% of teeth after a
minimum 1-year follow-up.>*

Targeted nonsurgical retreatment using
guided techniques relies on CBCT for
treatment planning. Guided approaches
for complicated retreatment scenarios
may be advantageous by preserving
dentin compared to conventional
retreatment.®®

Accurate treatment planning is an essential
part of endodontic retreatment. Incorrect,
delayed, or inadequate endodontic
diagnosis and treatment planning place
the patient at risk and may result in
unnecessary treatment. Treatment
planning decisions using CBCT versus
intraoral radiographs were compared to
the gold standard diagnosis.®® An
accurate diagnosis was reached in 36%-
40% of the cases with intraoral
radiographs compared to 76%-83% with
CBCT. A high level of misdiagnosis was
noted in invasive cervical resorption and
vertical root fracture. In this study, the
examiners altered their treatment plan after
reviewing the CBCT in 56%-62.2% of the
cases, thus indicating the significant
influence of CBCT.

Surgical retreatment
Recommendation 7: Limited FOV CBCT
should be the preferred imaging modality for
presurgical treatment planning to localize the
root apex/apices and evaluate the proximity of
adjacent anatomical structures.

Rationale
e |t is important to evaluate the factors that
impact the outcome of root canal
treatment. The use of CBCT has been
recommended for treatment planning for
endodontic surgery.>”*® CBCT
visualization of the true extent of periapical

lesions and their proximity to important vital
structures and anatomical landmarks is
superior to that of periapical radiographs.

e Accurate measurements of the dento-
alveolar structures are imperative for
advances in endodontic microsurgery,
such as the use of guided surgical
retreatment techniques, including
static®®®° or dynamic navigation®'
approaches, and the application of piezo-
surgery supported bone window/lid
techniques®®® facilitating access to areas
surrounded by vital anatomical structures
or with limited accessibility.

Special conditions

Implant Placement

Recommendation 8: Limited FOV CBCT
should be the preferred imaging modality for
surgical placement of implants.®*

Traumatic Injuries
Recommendation 9: Limited FOV CBCT
should be the preferred imaging modality for
diagnosis and management of localized
dento-alveolar trauma, root fractures,
luxation, and/or displacement of teeth, in the
absence of other extensive maxillofacial or soft
tissue injuries that may require other
appropriate advanced imaging modalities.

65

Rationale

e Facial CT remains the gold standard for
characterizing facial fractures in blunt
trauma cases within the United States.
Extensive evidence supports its efficacy as
a screening tool, including recent
considerations for pediatric patients. CT
has replaced radiographs for the initial
imaging evaluation of suspected bone
injury because 2D radiographs cannot
characterize the full extent of fractures and
luxations.®®6”

e The American Association of Physicists in
Medicine’s (AAPM) 2023 Position
Statement states “there is a theoretical
bioeffect associated with any level of
radiation dose. . . . The anticipated benefits
to the patient from necessary diagnostic
imaging substantially outweigh any
potential radiation effect.”®®
Recent research, including in vivo
investigations, underscores the superiority
of CBCT imaging over conventional
radiographic techniques (periapical
radiographs and occlusal radiographs) in
diagnosing and managing traumatic dental
injuries as proposed in the Trauma
Guidelines.®”""
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e Notably, CBCT imaging is indispensable in
diagnosing injuries such as luxation injuries
and alveolar fractures, which may go
undetected with traditional radiographic
methods. Periapical radiographs’ limited
FOV poses risks of misdiagnosis,
especially in cases involving multiple teeth
or foreign body presence in soft tissues.
Misdiagnosis of alveolar fracture (not
detected with periapical radiographs) and
root fractures will influence the decision for
splinting treatment and splinting
times.65'69'72

e CBCT consistently exhibits higher
sensitivity, particularly in identifying
traumatic dental injury cases, lateral
luxation, extrusions, and cortical plate
fractures. Additionally, CBCT enhances
clinician confidence, intra-examiner
agreement, and significantly alters

management decisions in most cases.'”%°

Resorptive defects

Recommendation 10: Limited FOV CBCT
should be the preferred imaging modality for
the localization and differentiation of external
and internal resorptive defects and the
determination of appropriate treatment and
prognosis.”®"®

Outcome assessment
Recommendation 11: /n the absence of
clinical signs or symptoms, intraoral
radiographs should be the preferred imaging
modality for the evaluation of healing following
nonsurgical and surgical endodontic
treatment.

Recommendation 12: In the absence
of clinical signs and symptoms, limited FOV
CBCT may be the most appropriate modality
for follow-up evaluation if it was indicated for
the initial evaluation. In the presence of signs
and symptoms, refer to Recommendation 5.

Rationale

e Use of limited FOV CBCT for evaluation of
healing following nonsurgical and surgical
treatment must be considered on a case-
by-case basis, with due consideration
given to the risks and benefits of exposing
the patient to ionizing radiation, the
patient’s history, clinical findings, mode of
endodontic intervention, pre-existing
radiographic appearance, temporal
changes, and any other systemic or
extraneous factors that could confound
the healing process.”®

e Accurate diagnosis of complete and
uneventful healing as determined
radiographically, with unequivocal clinical
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correlation supporting the radiographic
diagnosis, is challenging.””®° The healing
process is dependent on various factors,
both extraneous and host related. In the
future, once the parameters associated
with healing are fully confirmed by
evidence-based studies, the use of limited
FOV CBCT for outcome assessment can
be substantiated.

Future directions

The Digital Imaging and Communications in
Medicine (DICOM) standards provide
interoperability among various CBCT systems
and promote seamless communication and
data transfer with upcoming clinical
applications, such as augmented and virtual
reality enabled devices, and technology based
on artificial intelligence.®' These solutions
driven by artificial intelligence for clinical
practice have already demonstrated
successful applications, such as complete
CBCT segmentation and periapical lesion
detection,®*®° the detection of cracks and
fractures® or external cervical root
resorption,®° the identification of the
mandibular nerve canal,®® or the classification
of root canal morphology such as for the
mesiobuccal root of first maxillary molars®” or
C-shapes in second mandibular molars.®®
Moreover, CBCT imaging will be indicated for
treatment planning, outcome assessment®”
and prognostication, and execution of clinical
procedures supported by augmented reality,
such as for nonsurgical® or surgical
retreatment,®' or autonomous robotic
procedures.®?

CONCLUSION

Over the past decade, CBCT has significantly
influenced endodontic practice, serving as a
tool to enhance diagnostic accuracy and
treatment planning. These updated
recommendations on the application of CBCT
at various stages of endodontic treatment
have integrated the latest evidence-based
advancements since our 2015 statement.’?
Although CBCT offers valuable 3D imaging, its
use should be guided by a case-by-case
assessment, considering the risks and
benefits of ionizing radiation, the patient’s
medical and dental history, clinical findings,
and any existing radiographs. Dental
practitioners must exercise independent
judgment to ensure that CBCT is applied
judiciously, optimizing patient care while
adhering to the principles of responsible
imaging.
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