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SUMMARY
With our study we wanted to compare the diagnostic accuracy of conventional radiography (orthopanoramic and
intraoral radiography) and Cone Beam CT (CBCT) for the diagnosis of periapical lesions on the posterior elements
of the upper maxilla endodontically treated. 
The images were analyzed by a radiologist and an endodontist whose interpretation of radiological examinations is unique.
Were examined 34 molars (23 first molars and 13 second molars) with a total of 102 roots. The CBCT detected a signif-
icantly higher number of lesions (43%, p <0.001) compared to conventional radiography. Our results demonstrate that
the CBCT can be inserted into the diagnostic routine for the evaluation of all pre-prosthetic posterior elements of the up-
per jaw endodontically treated in addition to the diagnostic techniques 2D, especially when in the treatment plan is pro-
vided the realization of an abutment. The CBCT, which has reduction of cost and absorption of radiation with respect to
the conventional CT, is also very useful even when there is a need to perform a surgical treatment-endodontic (apicec-
tomy) of a lesion diagnosed with 2D techniques.
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Introduction

A cornerstone of the pre-operative diagnostic pro-
tocol in case of a prosthetic tooth previously de-
vitalized is a radiographic assessment of the ade-
quacy of the root canal treatment, particularly to
exclude the presence of inflammatory periapical
lesions of endodontic origin. The presence of pe-
riapical lesions requires, in fact, the reprocessing
by orthograde or retrograde (apicectomy surgi-
cal), especially in case of the realization of a pin-
stump.
In fact, the creation of the post-space for housing the
pin can facilitate the penetration of bacteria along
the endodontic channel and, where the apical seal
was incongruous could allow the building of an in-
flammatory iatrogenic periapical state, and in the

case where it was already a chronic symptomatic
periapical lesion, could lead to its transformation
into an acute infectious form.
The Rx orthopanoramic (OPT) and intraoral radi-
ography are radiological techniques commonly used
to determine the presence of a periapical lesion. Al-
ready in the historical study by Bender and Seltzer
demonstrate, however, the great limitations of these
techniques in the study of such lesions (1), even if
the use of 2 or more intraoral radiographs, obtained
with a correct projection geometry, can improve the
accuracy of diagnosis (2, 3).
The display of periapical lesions therefore is not al-
ways possible with conventional radiology since
with these techniques an object three-dimensional
(3D) is inevitably an image compressed in two-di-
mensional (2D). The main difficulties are found in
the study of the upper molar regions because of pos-
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sible overlap of the walls of the maxillary sinus and
the zygomatic process (4, 5). Furthermore, when
displayed, the size of periapical lesions is often un-
derestimated in the 2D images (6).
The utility of CT in endodontics has been validated
by many scientific studies (7-9) but the traditional
method (spiral CT) is expensive and involves the
use of a relatively high dose of radiation. These lim-
itations were overcome by the development of new
technologies (CBCT) (10) that significantly reduce
the dose of radiation (11).
The aim of our study was therefore to evaluate the
diagnostic accuracy of CBCT in the study of peri-
apical lesions of the posterior teeth of the maxilla
endodontically treated. 

Materials and methods

Twenty-six patients (14 male/12 female) with a
mean age of 56 years (range between 47 and 72
years) were enrolled in our study. All patients were
subjected to a preliminary dental examination in the
Department of Dentistry of the Policlinico Tor Ver-
gata University of Rome in the period between
February 2011 and January 2012. Patients were se-
lected on the basis of the following criteria: 1)
Signs or symptoms of periapical periodontitis in a
tooth from the posterior elements of the maxilla; 2)
All teeth had previously been treated endodontically
and needed a prosthetic rehabilitation; 3) The case
was investigated by techniques of conventional ra-
diography (OPT and intraoral radiographs) and
CBCT.
Were evaluated 34 teeth and a total of 102 roots.
The distribution of the evaluated teeth is shown in
Table 1.
The images were evaluated by a radiologist with
decades of experience in dental radiology and by an

endodontist. Were assessed before the OPT and in-
traoral radiographs and later CBCT images (rebuilt
in three planes: axial, coronal, and sagittal) with an
interval between the two assessments at least a
week. Any disagreement in the interpretation of
images was solved by comparing the two profes-
sionals.
With conventional radiology the periapical lesion
was defined as a radiolucency in connection with
the apical part of the root, the width of the radiolu-
cency had to measure at least twice the width of the
space of the periodontal ligament.
The same criteria were used for the CBCT where
the lesion, however, had to be visible on at least two
planes.
We evaluated the periapical lesions by dividing
into 2 groups: those viewable with both conven-
tional radiology techniques with both the CBCT
(Group 1) or only with the CBCT (Group 2). In 9
cases the presence of the periapical lesion was con-
firmed by subsequent surgical treatment (apicec-
tomy).
For statistical evaluation we used the Fisher exact
Test.

Results

Of the 102 analyzed, 48 roots were free of lesions
visualized by the methods used.
Then were displayed 54 lesions, 38 located on the
first molars and 16 on the second molars.
31 lesions (57%) have been displayed both with the
conventional radiology techniques that with the
CBCT. A total of 23 lesions (43%) were instead dis-
played only through the CBCT (p <0.001) (Tab. 2).
The visualization of the lesions was influenced by
the apical localization of the same and by the type
of tooth analyzed (Tab. 2). Lesions located at the

Table 1 - Number and location of the teeth.

Tooth Number Right Left

First molar 21 12 9

Second molar 13 6 7

43
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level of the second molar are often visible only
through the CBCT (first molar vs. second molar: p
= 0.14). Also with regard to the lesions in close
proximity to the maxillary sinus their visualization
by conventional radiology techniques has often
been impossible (Fig. 1). 

Discussion 

The results of our study indicate that the use of
CBCT, especially in the study of the posterior ele-
ments of the maxilla, is very useful for the proper

Table 2 - Viewing periapical lesions according to the methods used.

Methods Teeth(%) Total lesions(%)

First molar Second molar

Group 1 24 (63) 7 (44) 31 (57)

Group 2 14 (37) 9 (56) 23 (43)

Total lesions 38 16 54

Figure 1
Rx OPT and intraoral + Reconstructions paraxial CBCT - Periapical lesion in the mesio-buccal root, element 1.7. The overlap
of the maxillary sinus floor hinders a correct view of the periapical lesion.
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and safe prosthetic treatment planning. In cases in
which are present in the rear quadrants previously
endodontically treated teeth, the only use of 2D
techniques often is not exhaustive (Fig. 2).
In fact, even using different projection geometries
with intraoral radiographs, often can not avoid
overlapping structures such as the zygomatic
process and especially the maxillary sinus, which
may hinder proper display of periapical lesions
(12, 13).
Instead, the methods 3D at this level by means of
coronal and sagittal slices parallel to the longitu-
dinal axis of the root, and of axial slice perpendi-
cular to them, have a diagnostic accuracy signifi-
cantly higher. In particular, the CBCT is more ap-
propriate than conventional CT, allowing a reduc-
tion of both the dose of radiation absorbed by the
patient, both the costs of the examination.

In addition, the exact spatial location and the precise
measurement of the size of the lesion allows a cor-
rect planning of any surgical solution (apicectomy).

Conclusions

The CBCT can be inserted into the diagnostic rou-
tine for the pre-prosthetic evaluation of all posterior
elements of the upper jaw endodontically treated
(14, 15), in addition to the diagnostic techniques
2D, especially when in the treatment plan is pro-
vided for the realization of an pin-stump.
The CBCT, also, it is also very useful when there is
a need to perform a surgical treatment-endodontic
(apicectomy) of a lesion diagnosed with 2D tech-
niques.

Figure 2
Rx OPT and intraoral radiography + Reconstructions paraxial CBCT - Periapical lesion in the palatal root, element 1.6. The su-
perimposition of the zygomatic process and the maxillary sinus prevents the proper display of the periapical lesion.
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Finally it is important to prefer the use of CBCT
compared to conventional CT in relation to the
lower dose of radiation absorbed by the patient and
to the lower cost of the examination (16).
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