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Objectives: To survey the current radiographic prescriptions in dental implant assessment
amongst dentists in Brazil.
Methods: Sixty-nine dentists were interviewed during a dental implant meeting by two calibrated
graduate students, using a 19-question questionnaire, considering imaging modality options both for
pre-operative implant site assessment and for follow-up, particularly with respect to cost, patient
radiation dose, and broad coverage of facial bones and teeth. Epi-Info 6.04 software was used to
analyse the database file.
Results: Approximately 63.8% of the dentists prescribed only panoramic radiography for dental
implant assessment and 28.9% ordered panoramic radiography plus periapical radiography and/or
conventional tomography and/or computed tomography (CT). Only 7.2% of the dentists ordered
conventional tomography or CT as a single examination, although 10.1% ordered it in combination
with other imaging modalities. The main reasons given for prescribing panoramic radiography were
broad coverage and cost (86.4%).
Conclusions: This study has shown that most of the dentists in this study prescribe panoramic
radiographs in dental implant assessment based on broad coverage and cost. They are not following
the American Academy of Oral and Maxillofacial Radiology recommendations regarding
cross-sectional imaging.
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Introduction

The use of osseointegrated implants is a widely accepted
procedure in the rehabilitation of edentulous spaces.1,2

Treatment planning for implants includes a radiographic
examination that provides information about the location
of anatomical structures, the quality and quantity of
available bone, the presence of bone lesions,1 – 4 the
occlusal pattern, and the number and size of implants, as
well as prosthesis design, all of which are essential for
successful implant treatment.1,3 Many types of radio-
graphic imaging are recommended for treatment planning
for implants, such as panoramic, periapical and occlusal
radiographs, conventional tomography and computed

tomography (CT). The clinicians need to identify the best
method for each clinical situation.4 – 9

Panoramic radiography is readily available and
provides a view of many structures of the maxilla and
mandible at a low cost. However, image magnification
and lack of cross-sectional information are the major
disadvantages of this image modality for treatment
planning. In spite of these disadvantages, panoramic
radiography has been the most common single radio-
graphic examination used in implant treatment planning.

Beason and Brooks10 determined the types of imaging
used for pre-operative implant site assessment in a random
sample of dentists in south-east Michigan, USA. The
results showed that more than 95% of the dentists take
panoramic radiographs on at least 80% of patients. Over
90% responded that they never prescribe conventional
tomography, although the American Academy of Oral and
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Maxillofacial Radiology (AAOMR)9 recommends cross-
sectional imaging for implant site evaluation by either
conventional tomography or CT.

Since there is little information about how dentists in
other countries prescribe radiographs for dental implant
assessment, the aim of this study was to survey the current
radiographic prescription for this task in Brazil and to
compare it with the AAOMR recommendations.

Material and methods

Two graduate students (CES and JANDM), previously
trained and calibrated in the use of the questionnaire,
interviewed a random sample of 69 dentists attending a
dental implant meeting held in São Paulo, Brazil. All of the
selected dentists undertook surgical planning of dental
implant treatment. They included the following specialties:
Implantology (50.8%), Periodontology (27.9%), General
Dentistry (14.8%), Oral Surgery (4.9%) and Prosthodon-
tics (1.6%). A closed-end questionnaire with single
answers to 19 questions was prepared to collect data
about the types of radiographic examinations the dentists
prescribe for pre-operative implant site assessments and
follow-up, such as panoramic radiography, CT, conven-
tional tomography and periapical radiography, either alone
or in combination. They were also asked the reasons for
their choice, including cost, patient radiation dose, broad
coverage of facial bones and teeth, availability and
measurement precision. There was no specific question
regarding need or desire for cross-sectional imaging.
Before the study began, a pre-test of the questionnaire
was performed with the participants of an oral implantol-
ogy continuing education course at the Araraquara Dental
School, Unesp.

The database file of survey answers was analysed by
Epi-Info 6.04 software.

Results

The results are shown in Figures 1 and 2 and in Table 1.
The radiographic examinations more often prescribed

for dental implant assessment were the panoramic

radiograph (63.8%), followed by panoramic plus periapical
radiographs (18.8%). Approximately 7.2% of the dentists
prescribed CT or conventional tomography as a single
examination, and 10.1% preferred the combination of
CT or conventional tomography with other types of
radiographic methods (Figure 1).

The most common reason for prescribing a specific
radiographic examination was the desire for broad cover-
age of the facial bones and teeth (37.7%), followed by
measurement precision (14.5%), cost (13.0%) and avail-
ability (5.8%). More than half of the reasons (60.8%) were
broad coverage, cost or the combination of both. The least
common reason given was the low radiation dose of the
technique (1.4%) (Figure 2).

Table 1 shows the reasons given for prescribing each
specific examination or combination. The main reasons to
prescribe a panoramic radiograph were broad coverage
(52.3%) and cost (18.2%). The combination of both these
reasons was 15.9%. The main reason to prescribe
conventional tomography or CT, alone or in combination
with panoramic and periapical radiography, was the
precision of the measurements (Table 1).

Discussion

The decision to survey the current radiographic prescrip-
tion in dental implant assessment was in order to determine
whether dentists are using cross-sectional imaging for
treatment planning for implant placement as recommended
by the AAOMR.9

In this study, the panoramic radiograph was the most
frequent radiographic examination prescribed for treat-
ment planning of osseointegrated implants. Approxi-
mately, 82.6% of dentists prescribed the panoramic
radiograph, either as a single examination or combined
with a periapical radiograph. These results show that the
dentists have not been using cross-sectional imaging,
taking the risk of damaging anatomical structures, mainly
the inferior alveolar nerve.5,6 Beason and Brooks10 found
similar results: over 95% of the dentists in their survey took
panoramic radiographs on at least 80% of their patients.

Figure 1 Distribution of the imaging modality options in dental implant assessment. A, panoramic radiography; B, computed tomography (CT);
C, conventional tomography; D, panoramic + periapical radiography; E, panoramic radiography + CT; F, panoramic radiography + conventional
tomography; G, panoramic + periapical radiography + conventional tomography
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The panoramic radiograph gives useful information in
the initial evaluation for pre-operative planning, but there
is a large horizontal magnification in this type of image,
which varies depending on the region. For this reason,
measurements are not recommended on panoramic radio-
graphs. Another limitation of panoramic radiography is the
lack of information in the third dimension.5,6,9,11

More than half of the dentists prescribed a panoramic
radiograph because of broad coverage (52.3%), followed
by cost (18.2%), and the combination of coverage and cost
(15.9%). Only one dentist (2.3%) who prescribed panora-
mic radiography indicated that it was because of precision
of the measurements, which is crucial for pre-operative
surgical planning. Although we did not specifically ask
about the need or desire for cross-sectional information, we
assume that dentists are not worried about this since so few
selected either conventional tomography or CT. Based on
our implant surgery experience, we speculate that dentists
are self-confident about their performance regarding
clinical and surgical procedures as a result of their
professional experience in detecting bone thickness and
performing the surgical procedures with a safety margin
and thus avoiding surgical damage. However, lack of
cross-sectional information can lead to the use of shorter

and narrower implant sizes,12 which may impair the stress
distribution.

In this study, only 7.2% of the dentists prescribed
conventional tomography or CT as a single examination,
and 10.1% prescribed CT in combination with other types
of radiographic methods, giving a total of 17.3% using
some type of cross-sectional imaging. Our results are
similar to Beason and Brooks.10 They found that more than
90% of dentists had never used conventional tomography
and 65% had never used CT. These results show that a
minority of dentists use cross-sectional imaging for
implant placement.

The main reasons for not prescribing cross-sectional
imaging are probably related to the high cost and
limited facilities in small towns compared with
panoramic radiography, although the panoramic machine
is not available in all private dental practices. If cross-
sectional information is desired, it can be obtained
at lower cost with conventional tomography than
with CT.7

Another aspect to be considered in the implant imaging
prescription is the radiation dose.7,11 In this study only one
dentist (1.4%) indicated that radiation dose influenced the
choice of imaging examination. We were surprised by this
result, because dose reduction in stressed in dental schools.

Figure 2 Distribution of the main reasons for prescribing radiographs for dental implant assessment. A, cost; B, measurement precision; C, availability;
D, low radiation dose; E, broad coverage; F, cost + measurement precision; G, cost + availability; H, cost + broad coverage; I, other reasons

Table 1 Relationship between the type of radiographic examination and the reasons for prescribing it for dental implant assessment

Reasons

Radiographic examination A B C D E F G H I Total

Panoramic radiography 8 0 1 1 23 1 3 7 0 44
CT 0 2 0 0 0 0 0 0 0 2
Conv. tomography 0 2 0 0 0 1 0 0 0 3
Panoramic radiography þ periapical radiography 1 1 3 0 3 2 0 0 3 13
Panoramic radiography þ CT 0 2 0 0 0 0 0 0 0 2
Panoramic radiography þ conv. tomography 0 2 0 0 0 0 1 0 1 4
Panoramic radiography þ periapical radiography þ conv. tomography 0 1 0 0 0 0 0 0 0 1
Total 9 10 4 1 26 4 4 7 4 69

A, cost; B, measurement precision; C, availability; D, low radiation dose; E, broad coverage; F, cost þ measurement precision; G, cost þ availability;
H, cost þ broad coverage; I, other reasons
CT, computed tomography; Conv., conventional
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Although panoramic radiography requires only a small
radiation dose, it does not provide information in the third
dimension, which is deemed necessary by some. Following
the ALARA (as low as reasonable achievable) principle,
for cross-sectional imaging the AAOMR9 recommends
conventional tomography for one to seven implant sites
and CT for eight or more implant sites.

Besides the reasons stated above regarding the low
utilization of cross-sectional imaging by clinicians, we
speculate that one of the reasons why more dentists do not
use conventional tomography or CT is the difficulty of
image interpretation. Attempts must be made to solve these
problems, changing the educational programmes in
continuing education courses.

In conclusion, this study has shown that the majority
of dentists sampled in Brazil prescribe panoramic radio-
graphs for dental implant assessment based on broad
coverage and cost, and that they are not following the
AAOMR recommendations regarding cross-sectional
imaging.
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