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ARTICLE

IMPACT OF DENTAL CONE-BEAM COMPUTED
TOMOGRAPHY ON DIAGNOSTIC EVALUATION
AND TREATMENT PLAN FOR THE MAXILLARY
SINUS IN DENTAL IMPLANT PLANNING.

Impacto de la tomografia computarizada de
haz cénico en el diagnéstico y plan de tratamiento
preimplantologico de senos maxilares.

ABSTRACT:

Objective: To determine the impact of CBCT on diagnostic evaluation and
treatment plan for the maxillary sinus in dental implant planning.

Material and Methods: Diagnostic evaluation and treatment plan for the
maxillary sinus were evaluated by eight specialists experienced in dental
implant placement. Eight panoramic radiographs (PAN) and CBCT examinations
were obtained from five adult patients with a specific clinical need for dental
implants. Evaluation was performed first on PAN then, at least 2 weeks later, on
CBCT. Residual alveolar ridge height, mucosal thickening, radiographic findings
and treatment plan were recorded. The confidence level was evaluated for both
diagnostic evaluation and treatment plan. The kappa statistic for intra-observer
reproducibility and McNemar test were performed.

Results: In the diagnostic evaluation, CBCT showed significant impact on the
diagnosis of radiographic findings. Availability of CBCT significantly changed the
treatment plan, for less invasive treatment, or no treatment need. Observers had
significantly greater confidence when using CBCT than PAN, when indicating
presence of mucosal thickening and radiographic findings in the maxillary sinus.
In addition, CBCT increased confidence in the treatment plan.

Conclusion: The present study suggests that CBCT has an impact on the
diagnostic evaluation of radiographic findings in the maxillary sinus and on the
decision to place implants, owing to misdiagnosis of pathology and planning
of more invasive treatments when using PAN. Availability of CBCT also improves
clinician confidence. Further studies at higher levels of diagnostic efficacy should
be performed, to justify the use of CBCT, by evaluating the actual treatment
performed and its outcome.
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RESUMEN:

Objetivo: Determinar el impacto de la tomografia com-
putarizada de haz conico (CBCT) en la evaluacién diagnostica
y el plan de tratamiento del seno maxilar en la planificacion de
implantes dentales.

Material y Métodos: La evaluacion diagnoéstica y el plan
de tratamiento del seno maxilar fueron evaluados por ocho
especialistas con experiencia en la colocacion de implantes
dentales. Se obtuvieron ocho radiografias panoramicas
(PAN) y exdmenes CBCT de cinco pacientes adultos con
una necesidad clinica especifica de implantes dentales. La
evaluacion se realizd primero en PAN y luego, al menos dos
semanas después, en CBCT. Se registraron la altura del reborde
alveolar residual, el engrosamiento de la mucosa, los hallazgos
radiograficos y el plan de tratamiento. Se evaluo el nivel de
confianza tanto para la evaluacion diagnéstica como para el
plan de tratamiento. Se realizé el estadistico kappa para la
reproducibilidad intraobservador y la prueba de McNemar.

Resultados: En la evaluacion diagndstica, CBCT mostrd
un impacto significativo en el diagndstico de los hallazgos

INTRODUCTION.

Radiographic evaluation for dental implant plan-
ning requires images for diagnostic evaluation and
treatment planning, to achieve successful dental
implant treatment.* Within radiographic evaluation,
establishing morphologic characteristics and orien-
tation of the residual alveolar ridge is needed. This
informationisvaluableformatchingtheamountofbone
volume available with the dimensions of the implant,
and to detect deviations that could jeopardize the
prosthetic plan.2 Also, evaluation of the maxillary sinus
(MS) allows the identification of anatomical conditions
and possible pathologies.® Is important to determine
a correct diagnosis and treatment of MS conditions,*
sincethese conditionsmay influenceimplant planning,®
prevent or allow the placement of implants, or cause
postoperative complications.*

Traditionally,informationfordentalimplant planning
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radiogréficos. La disponibilidad de CBCT cambié significa-
tivamente el plan de tratamiento, para un tratamiento menos
invasivo o sin necesidad de tratamiento. Los observadores
tuvieron una confianza significativamente mayor al usar CBCT
que PAN, al indicar la presencia de engrosamiento de la mucosa
y hallazgos radiograficos en el seno maxilar. Ademés, CBCT
aumento la confianza en el plan de tratamiento.

Conclusién: El presente estudio sugiere que la CBCT tiene
un impacto en la evaluacion diagnoéstica de los hallazgos
radiograficos en el seno maxilar y en la decision de colocar
implantes, debido al diagndstico erréneo de la patologia y
la planificacion de tratamientos mas invasivos al usar PAN.
La disponibilidad de CBCT también mejora la confianza del
clinico. Se deben realizar mas estudios a niveles mas altos de
eficacia diagnostica para justificar el uso de CBCT, evaluando
el tratamiento real realizado y su resultado.

PALABRAS CLAVE:

Radiografia panordmica; Tomografia Computarizada de
haz cdnico; Seno maxilar; Implantes dentales; Proceso alveolar;
Diagndstico por imagen.

has been obtained from conventional radiographs,
including Panoramic Radiographs (PAN).

PANisthe mostused conventional two-dimensional
(2D)image for evaluation of the maxillofacial complex,®
being used in evaluation of the MS.78 PAN allows
visualization of both dental arches, is easy to access
and has a low economical cost.?

However, PAN has limitations, such as magnification
and geometric distortion, which produce inaccurate
images of anatomical structures, as well as inaccurate
and unreliable measurement accuracy.®?

Another limitation of PAN is the superimposition
of structures, which complicates evaluation of the MS
and identification of pathologies, which can lead to
erroneous diagnoses.é?

Cone-beam computed tomography (CBCT) is a
technologythatallowstheacquisitionofimagesinthree
dimensions (3D),* which overcomes the limitations of
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PAN, providing information for a reliable diagnosis
of the MS.6710 However, radiation dose is usually
higher in CBCT than in PAN.t Although CBCT is
a relatively recent technology in dentistry, it has
achieved acceptance because of the benefits of its
use.* Due to thelimitations of PAN in the diagnostic
evaluation of the MS for dental implant planning, it
is tempting to change from a conventional 2D study
to the 3D study. However, this change should be
performed only if the new 3D technology proves to
be more effective than the conventional one.!?

Fryback et al.*? proposed that diagnostic imaging
should be evaluated at six levels of diagnostic efficacy:

1) Technical efficacy;

2) Diagnostic accuracy efficacy;

3) Diagnostic thinking efficacy;

4) Therapeutic efficacy;

5) Patient outcome efficacy and

6) Societal efficacy.

This model of diagnostic efficacy indicates that
imaging technologies/techniques should be evaluated
accordingtotheimpactonthedecision-makingprocess
and patient management, rather than only evaluating
theimage,duetoimage qualityanddiagnosticaccuracy,
which has been the traditional approach.

Several investigations at the lower diagnostic
efficacy levels have demonstrated a greater technical
efficacy and greater diagnostic accuracy efficacy
for CBCT compared with PAN when evaluating MS
pathology and detecting MS septa.®1® However,
research at these lower levels may not have a direct
impact on clinical decisions, such as diagnosis and
treatment, which can be obtained from research at
level 3 and level 4 of the model.}2 Few studies have
evaluated the efficacy of CBCT in diagnosis of the
MS in dental implant planning, at levels 3 and 4, and
none of them have yet evaluated the treatment of MS
conditions.1314

Despite lack of scientific evidence, different or-
ganizations have published recommendations and
position papers not evidence-based. Therefore,
there is no consensus on the use of CBCT in the
preimplantological evaluation of MS 1>

Since dental implant planning is one of the most

J Oral Res 2022; 11(1):1-13. D0i:10.17126/joralres.2022.003

common indications of CBCT,*%1” evidence-based
recommendations on its use for this purpose are
needed. However, to our knowledge, there have
been no previous studies evaluating CBCT at higher
levels of diagnostic efficacy, thatis, evaluating impact
on clinical decisions. Therefore, the aim of this study
was to determine the impact of CBCT on diagnostic
evaluation and treatment plan for the MS in dental
implant planning.

MATERIALS AND METHODS.

Ethical approval was obtained from the Committee
of the Universidad Peruana Cayetano Heredia (#001-
02-19). This was a “before-after” study, with ten
observers recruited, all dentists and professors from
the Postgraduate School of the Faculty of Dentistry
at the Universidad Peruana Cayetano Heredia. All
observers were specialists in oral and maxillofacial
surgery, oral implantology or periodontology, with
more than five years of experience using CBCT in
dental implant planning.

Consecutive patients with the specific clinical need
fordental implants were used, referred from the Oral
Implantology Area for PAN and CBCT examination,
from May 2017 to October 2018.

The MS had to be completely observable in both
radiographic examinations, and there had to be
presence of edentulous spaces in premolar and/
or molar area, unilaterally or bilaterally. PAN and
CBCT examinations were obtained from five adult
patients (two male, three female) (mean age 49.4
years, standard deviation 8.4 years). The maximum
interval between both examinations was 5 weeks,
during which the patient did not receive any surgical
procedure in the maxilla and/or MS. Each MS was
considered as an independent case; eight cases were
included, with a total of 16 images, eight PAN and
eight CBCT scans.

PAN had beentakenusingan Ortophos XG5 device
(Sirona Dental Systems GmbH, Bensheim, Hessen,
Germany), operated with 64-85 kV, 7 mA and 14 s
exposure time. CBCT examinations had been taken
using a GALILEOS Comfort scanner (Sirona Dental
Systems GmbH, Bensheim, Hessen, Germany) ope-
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rated at 85 kV, 7 mAand 14 s, using a 15 cm diameter
field of view and 0.3 mm voxel size. All PAN and
CBCT examinations were extracted from the original
software and recorded in an anonymized form, on an
encrypted external hard drive. All PAN images were
recorded as .jpeg files.

Implementation of the “before-after” study

Each observer was assigned a code number, so
that the answers could not be related to the observer.
Each observer evaluated each case on two separate
sessions, one for each technology, at least two weeks
apart, to minimize memory bias. PAN were evaluated
first and CBCT later (Figure 1).

No further histological or clinical information was
given to the observers. Identification data for the
patients was not available at either evaluation.

All cases were randomly ordered for each session,
using https://www.random.org./ The observers were
blindedtothe factthattheywere evaluatingthe same
cases in both PAN and CBCT examinations.

To determine intra-observer reproducibility, two
randomly selected cases (25% of the cases), were
duplicated. Therefore,observersevaluated two cases
twice, in each session, included randomly among the
rest of the cases. The observers were blinded about
the presence of these duplicated cases.

Each observer evaluated a total of 10 cases. An
eight-question online questionnaire was designed
for the observers, (Table 1) (Microsoft Forms 2019,
Microsoft Corporation, Redmond, WA, USA) to eva-
luate both PAN and CBCT.

Thequestionnaireincludedthree questionsrelated
to diagnostic evaluation and one related to treatment
plan for the MS. The other four questions were on
confidence level, both for diagnostic evaluation and
treatment plan. Observers were asked to review
each case and answer each question by checking the
boxes. Two questions had an “other” answer option,
where the observer could select multiple options or
write his/her own answer. Questions on confidence
level were recorded on a five-point Likert scale.

All answers were recorded in separate PDF files
(Adobe Acrobat Reader DC, Adobe Systems Incor-
porated, San Jose, California) for both PAN and
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CBCT, for each observer.

All images were evaluated on a 21.5-inch high-
resolution monitor (ThinkVision, Lenovo, Beijing,
China) in a room with standardized conditions of
low environmental noise and dimmed light.

PANiImageswereevaluatedwithMicrosoft Office
Picture Manager 2010 (Microsoft Corporation,
Redmond, WA, USA) and CBCT volumes were
evaluated in GALILEOS Viewer (Sirona, Bensheim,
Germany).

The observers were allowed to use the image
viewer and the volume viewer as they preferred,
without time limits, for the evaluation of PAN and
CBCT respectively.

The first author (LB) gave a verbal introduction
to the observers, individually, about the study and
on how to complete the questionnaire. The first
author remained with each observer during the
evaluation time, to resolve any question regarding
the questionnaire.

Statistical analysis

STATA software (version 15.0, StataCorp, Co-
llege Station, Texas, USA) was used. McNemar
test was used to test the null hypothesis that there
was no difference between diagnostic evaluation
and treatment plan for the MS in dental implant
planning before and after the evaluation using
CBCT. The significance level was set at p< 0.05.
All questionnaire answers were dichotomized to
perform the statistical analyses, (Table 1).

For Question 5, regarding radiographic findings,
two analyses were performed. First, the presence
of the findings was recorded as a whole, including
within this category the presence of any of the
findings defined in the answer options. Then, the
presence of each finding was recorded individually.

For Question 7, regarding MS treatment plan, two
analyses were also performed. First, the need for
treatment was recorded as a whole, including in this
categorytheselectionofany ofthetreatmentoptions
includedinthe answeroptions. Then, the selection of
each treatment option was recorded individually.

Intra-observer reproducibility was assessed with
the kappa statistic. The Altman scale for strength
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agreement was used; only observers assessed as
having good reproducibility or better (>0.61) were
included in further analyses.

RESULTS.

Eight of the ten observers were finally included,
sincetwo observers had akappavalue <0.61. Kappa
values of the observersincluded ranged from 0.615
to 0.908. Since answers from duplicate cases were
used only to assess intra-observer reproducibility,
64 answers were included for the analyses.
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Diagnostic evaluation of MS in dental implant
planning before and after CBCT (Table 2).

Changes in diagnostic evaluation of MS in dental
implant planning after CBCT (Table 3).

MS treatment plan in dental implant planning
before and after CBCT (Table 4).

Changes in MS treatment plan in dental implant
planning after CBCT (Table 5).

Confidence level for diagnostic evaluation and
treatment plan for MS in dental implant planning
before and after CBCT, (Table 6).

Figure 1. Sample images of panoramic radiography and cone-beam computed tomography

examination from the same patient, used for evaluation.
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Table 1. Questionnaire with original and dichotomised options.

QUESTION

ANSWERS IN ORIGINAL QUESTIONNAIRE

STATISTICAL ANALYSIS

DICHOTOMISED ANSWERS FOR

1. Height of the residual alveolar
ridge is:
2. Mucosal thickening is:

3. In relation to radiographic findings,
for the maxillary sinus in the presented
case: (if presence, you can select more
than one option).

4. In relation to the maxillary sinus in the
presented case, you can consider for the
treatment plan: (if treatment needed,
you can select more than one option).

5. Your confidence level in the previous
answer is:

More than 4 mm/2-4 mm/Less than 2 mm

Less than 2 mm/2-5 mm/6-9 mm/ More than
9 mm.

Absence/Presence of radiographic findings
If presence: Sinus septa/Polypoid lesion/
Air-fluid level/Other.

0. No treatment needed.

1. Treatment needed: If treatment needed:
Sinus lifting with and without grafting
procedure/Implant placement/Time of
implant placement (immediately or after
sinus lifting)/Refer patient to an ear, nose,
throat specialist/Treatment of sinus
pathology (surgical or pharmacological)/
Other.

1. Very doubtful/unsure

2. Doubtful/unsure

3. No opinion

4. Confident

5. Very confident.

0. Unfavorable (4mm or less).

1. Favorable (more than 4mm).

0. Unfavorable (more than 5 mm).
1. Favorable (5 mm or less).

0. Absence.

1. Presence (includes all options).

0. No treatment needed.
1. Treatment needed (includes all options).

0. Not confident (includes option 1,2,3).
1. Confident (includes options 4 and 5).

Table 2. Results of diagnostic evaluation of the maxillary sinus in dental implant planning before
and after the use of cone-beam computed tomography.

PARAMETERS

Residual alveolar ridge height

Mucosal thickening in the maxillary sinus

Radiographic findings

Sinus septa

Polypoid lesion

Air-fluid level

Other findings

CATEGORIES PANORAMIC
RADIOGRAPHY
n %
Unfavorable® 4 6.3
Favorablea 60 93.8
UnfavorableP 10 16.7
Favorableb 54 83.3
Absence 24 375
Presence 40 62.5
Absence 43 67.2
Presence 21 32.8
Absence 60 93.8
Presence 4 6.3
Absence 58 90.6
Presence 6 94
Absence 55 85.9
Presence 9 14.1

0 0 0.125
64 100

9 14.1 1.000
55 859

37 578 <0.001*
27 422

48 750 0.383
16 250

64 100 0.125
0 0

60 938 0.754
4 6.3

57 891 0.754
7 109

*: statistically significant p-value. a: Unfavorable for simultaneous implant placement. Favorable for simultaneous implant placement. b: Unfavorable

for sinus lift. Favorable for sinus lift.
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Table 3. Results of changes in diagnostic evaluation of the maxillary sinus in dental implant
planning after the use of cone-beam computed tomography.

NUMBER TOTAL NUMBER NUMBER OF TIMES NUMBER OF TIMES
OF CASES OF CHANGES “ABSENCE OF RADIOGRAPHIC “PRESENCE OF RADIOGRAPHIC

FINDINGS” WAS SELECTED FINDINGS" WAS SELECTED

Table 4. Results of treatment plan for the maxillary sinus in dental implant planning before
and after the use of cone-beam computed tomography (CBCT).

PARAMETERS TREATMENT PANORAMIC
PLAN RADIOGRAPHY
n %
Treatment needed No 2 31 13 203 <0.001*
Yes 62 9.9 51 79.7
Sinus lift No 55 859 61 953 0.065
(with and without grafting procedure) Yes 9 14.1 3 47
Implant placement No 4 6.3 26 406 <0.001*
(with or without sinus lifting) Yes 60 93.8 38 594
Refer patient to ear, nose, throat specialist No 49 76.6 48 75 1.000
Yes 15 234 16 25
Treatment of maxillary sinus pathology No 57 89.1 55 859 0.774
(surgical and pharmacological) Yes 7 109 9 14.1
Other No 43 67.2 52 81.3 0.064
Yes 21 32.8 12 18.8

*: Statistically significant p-value.

Table 5. Results of changes in maxillary sinus treatment plan in dental implant planning

after the use of cone-beam computed tomography.

PARAMETERS TOTAL NUMBER NUMBER NUMBER
OF CHANGES OF TIMES OF TIMES
“No treatment needed” "Treatment needed”
Treatment needed 15 was selected was selected
13 2
Implant placement 26 “No implant placement” “Implant placement”
was selected was selected
24 2
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Table 6. Results on confidence level for diagnostic evaluation and treatment plan for maxillary
sinus in dental implant planning before and after the use of cone-beam computed tomography (CBCT).

PARAMETERS

DIAGNOSTIC EVALUATION

Residual alveolar ridge height Not confident
Confident
Mucosal thickening Not confident
Confident
Radiographic Findings Not confident
Confident
TREATMENT PLAN Not confident
Confident

PANORAMIC

RADIOGRAPHY
n
4 6.3 0 0 0125
60 93.8 64 100
30 45.8 3 4.7 <0.001*
34 54.2 61 95.3
25 391 4 6.3 <0.001*
39 60.9 60 938
15 234 1 1.6 <0.001*
49 76.6 64 984

*: Statistically significant p-value.

DISCUSSION.

The present study aimed to determine whether
CBCT has an impact on diagnostic evaluation and
treatment plan for MS in dental implant planning.
Few articles have studied the bone volume of the
residual alveolar ridge'4+® and the need for sinus
augmentation procedures®!34 before and after
CBCT. Only one 13 evaluated the presence of septa
and mucosal thickening. However, none evaluated
diagnosis and treatment of MS. This is the first study,
to our best knowledge, that evaluates the impact of
CBCT on treatment of MS in dental implant planning.

In a before-after study design, when the observers’
assessment is the phenomenon under study, to
evaluate what the test under evaluation adds to
current practice, the observers are the units of
analysis.¥?

Although there is currently no consensus on the
number of observers required for this radiological
studydesign,?®anacceptedcriterionisthatoneortwo
independentobserversarerequired.?2* Therefore, the
number of experienced observers usedinthe present
study exceeds the minimum accepted and coincides
with the maximum number of observers reported in
similar studies.??

The present study tried to recreate a real clinical
situationinwhich observersevaluate the examination
images.Sincetheaimofrecreatingtheclinicalsituation
is to determine the evaluation of each observer
according to their own knowledge, a preliminary
calibration of the observers was not performed, since
this may have biased the results.?®

Diagnostic evaluation of MS in dental implant
planning

The present study found a significant difference
in the diagnosis of radiographic findings as a whole,
with fewer radiographic findings after the availability
of CBCT. PAN failed to adequately demonstrate
the presence/absence of anatomic or pathologic
conditions that can prevent implant placement (Table
3).

Also, when using PAN, clinicians tended to over
diagnose radiographic findings (Table 2).

Previous studies have reported similar results,
showing that PAN has lower efficacy in the
diagnosis of MS pathology than CBCT,?4#2> making
this examination unreliable as an imaging method
for treatment planning. This can be explained by
inherent limitations of 2D technology,?* which CBCT
overcomes, allowing a detailed visualization of the
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MS, anatomical structures and pathologies.® Even
though CBCT is not used as the gold standard for
MS pathology, due to inherent characteristics of this
3D technology, better visualization of the MSiin all its
dimensions is expected. This may be the explanation
for our results, which showed that CBCT had an
impact on diagnostic evaluation of radiographic
findings in MS.

Maxillary sinus treatment plan in dental implant
planning

Statistically significant differences were found
between technologies when analyzing “treatment
need” (Table 4).

After the availability of CBCT, clinicians selected
fewer cases with a “treatment need” than they did
with PAN (Table 5).

This may indicate that CBCT allows clinicians to
perform a more detailed evaluation that lets them
change the treatment plan they had previously
determined based only on PAN.

Therefore, the change in treatment plan could be
from implant placement with PAN to no treatment
at all with CBCT. This selection includes no previous
treatment before implant placement, or implant
placement itself, after the availability of CBCT. Since
none of the treatment plan options was selected by
the clinicians, it can be assumed that treatment need
decision may be related to prosthetic planning or
implant planning and not to the MS treatment plan
in implant planning. In this regard, a treatment plan
performedonly with PAN may over-indicate the need
for implant placement.

In these cases, implant placement procedures
could fail, having repercussions and affecting pati-
ents, with an increase in treatment time, cost and
outcome. However, these results should be analyzed
cautiously. Since no clinical information was given to
the observers, a lack of clinical information may have
influenced theirevaluation. Indaily practice, clinicians
have patient information available, such as clinical
history and models, to analyze together with PAN.
Nonetheless, CBCT, due to its 3D characteristics, is
not affected as much as PAN by the lack of clinical
information.

J Oral Res 2022; 11(1):1-13. D0i:10.17126/joralres.2022.003

Even without clinical information, CBCT may allow
toindirectly obtain some clinicalinformation from the
images, such as alveolar bone width and orientation,
outweighing PAN. Hence, new investigations should
evaluate dental implant planning and prosthetic
planning altogether,?¢ recreating daily practice by
giving observers all the clinical information available.
Also, investigations should compare results with the
actual treatment performed, to evaluate the clinical
outcome.

Regarding the “implant placement” option, the
availability of CBCT significantly changed the treat-
ment plan. In nearly half of cases, this change was for
a less invasive treatment, such as “refer to Ear, Nose
and Throat specialist” and “sinus lift". This may be
interpreted as the information obtained with CBCT
allowing the clinician to take a more detailed and
careful approach, taking into consideration other
conditions of the MS not previously found with PAN.

This information may influence the clinician not
to proceed with implant placement, thus avoiding
the surgical procedure for the patient until the MS
conditions found are properly treated. Therefore,
clinicians who found MS pathology with the use of
CBCT preferred to manage the pathology first, in
order to reduce possible complications. In the other
half of cases, the change of treatment was from
“‘implant placement”with PAN, to “notreatment need”
with CBCT, with the implications explained above.

Confidence level for diagnostic evaluation and
treatment plan in dental implant planning

Clinicians were found to have significantly greater
confidence using CBCT than with PAN, when
indicating the presence of mucosal thickening and
radiographic findings in the MS. Regarding mucosal
thickening,althoughthediagnosisdidnotchangeafter
CBCT, this result could be interpreted as clinicians
perhaps being more confident in referring patients to
an Ear, Nose and Throat (ENT) specialist, as they are
more confident in their diagnosis (Table 6).

Itisindicated to refer those patients with mucosal
thickening between 6-9mm to the ENT, because this
thickening indicates inflammation or infection, due
to a variety of odontogenic and non-odontogenic
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pathologies. Entering the maxillary sinus in the
presence of this type of active disease would lead to
complications. Therefore, referralto ENTensuresthat
the condition is diagnosed, managed and addressed,
thus reducing potential complications.

A previous study 6 also found that clinicians were
more confident regarding the presence of pathology
with CBCT than PAN.

This can be interpreted as the clinicians who found
pathologies that could complicate their plan,are more
confident with their diagnoses, being more likely
to refer to ENT previous to implant treatment. On
the contrary, clinicians with less confidence in their
diagnosis, probably will not refer patients, since they
arenotsureofthepresenceof pathology. Thisgreater
confidence in diagnosis may lead to a more careful
dental implant placement and a better outcome.

Regarding confidence in the treatment plan (Table
6), our results are in line with previous studies, 34
which have shown that CBCT increases confidence,
while treatment planning with PAN results in a
doubtful confidence level. The present study is the
first to provide information that overcomes the
results from previous studies by evaluating higher
levelsof Frybackand Thornbury’smodel of diagnostic
efficacy.

Since evidence of efficacy at lower levels does not
guarantee efficacy at higher levels, the present study
gives additional evidence for the decision making
process for diagnosis and treatment of the MS.

J Oral Res 2022; 11(1):1-13. D0i:10.17126/joralres.2022.003

CONCLUSION.

Notwithstandingthelimitations,thisstudysuggests
that CBCT hasanimpacton the diagnostic evaluation
of radiographic findings in MS and on the decision to
place implants as a treatment plan in dental implant
planning.

This, owing to the misdiagnosis of pathology and
the planning of more invasive treatments with the use
of PAN only.

Availability of CBCT was also shown to improve
clinician confidence. Further studies at higher levels
of diagnostic efficacy should be performed to justify
the use of CBCT, including clinical information and
evaluating the actual treatment performed and its
outcome.
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