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ABSTRACT

BACKGROUND

Local response of the bone surrounding the apex of the tooth as a result of pulp
necrosis or destruction of the periapical tissues caused by significant periodontal
disease is known as a periapical inflammatory lesion. Intraoral radiography is the
most commonly used technique but has limitations in representing only 2-
dimensional images. CBCT was created primarily to provide 3-dimensional
maxillary skeletal images and a smaller and mid field of view (FOV) have a higher
spatial resolution and improved diagnostic potential. The intention of this study was
to compare and evaluate the results of limited view CBCT and DDI in the diagnosis
of periapical pathology.

METHODS

In this study, a total of 25 patients who visited the oral medicine department with
clinical and or radiographic findings were included. Periapical lesions were
assessed using a cone-beam CT periapical index (CBCTPAI) scoring system in both
direct digital imaging (DDI) radiographs and CBCT images.

RESULTS

Periapical lesions were found to be more prevalent in 30 - 39 years (40 %) with a
male predilection (64 %) and maxillary anterior (36 %) more commonly affected.
Wilcoxon signed-rank test performed to assess the mean difference between the
two imaging modalities revealed a P < 0.001 and was statistically significant.

CONCLUSIONS
This study highlights the role of CBCT in diagnosing periapical lesions which can be
missed or misdiagnosed on DDI.
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BACKGROUND

The periapical inflammatory lesion is considered to be a local
bone response in the area around the apex of the tooth,
caused by pulp necrosis or periapical tissue destruction as a
result of extensive periodontal disease.! It is always
challenging in diagnosing periapical lesions and assessing the
size and nature of periapical lesions is essential to determine
the treatment and prognosis of the tooth.2 The clinician
should have adequate information about the extent of the
lesion, the morphology of the affected tooth including the
number of roots and root canals.3 Biopsy is the gold standard
in diagnosing and differentiating granulomas from cysts.* In
order to diagnose periapical lesions, biopsies cannot be used
as routine diagnostic procedures and monitoring their
treatment results.> The imaging technique should be capable
of detecting the lesion extent, thickness and degree of
mineralisation, good resolution and imaging geometry.6

Intraoral radiographs are the most commonly used
diagnostic tools and are easily available. They work on the
principle of compressing a three-dimensional object into a
two-dimensional image and the clinician should recreate the
image in three dimensions mentally.” Surrounding the
structure of interest there is a black ground pattern that
creates a complex background making the structure of
interest difficult to interpret8 Literature states that
medullary bone has a low mineral content thus large
resorptive lesions can be undetected and lesions occurring
within the cancellous bone have masking making its
identification difficult.6910 Eickholz and Haumann reported
that underestimation of bone loss by periapical radiographs
may range up to 1.41 to 2.58 mm and they also fail to detect
the actual size of the lesion.!! Direct digital imaging (DDI) is a
great revolution of radiology that works as a result of the
image acquisition process and development of network
computing systems.12 The advantages of DDI, when compared
to conventional radiographs, are reduced dose, faster image
acquisition, reduced processing errors, comparable
resolution and contrast adjustments.!3

3D imaging was carried out in endodontics using a
computed tomography (CT) but they did not reveal adequate
diagnostic information, in addition they were expensive,
yielded high radiation dose and were not easily available.1*
Thus in 2000 there was the invention of cone-beam CT
(CBCT) which helped in imaging of the dental hard tissues
three-dimensionally.15 They are capable of producing a
higher diagnostic image with a resolution of 2 line pairs /
mm, slice thickness of 0.125 to 2.00 mm with a shorter
scanning time of 60s.16 In comparison to conventional CT the
radiation dose is 10 times lesser as they have a single 360-
degree scanning projection and isotropic voxels which are
equal in all three proportions.l7” They have been widely used
for implant planning, assessment of impacted teeth,
temporomandibular joint disorders and endodontics.!8 Field
of view (FOV) can be optimised for the patient depending on
the presentation of the disease.l® Periapical regions are
better visualised with a smaller FOV as they have increased
resolution to improve the diagnostic accuracy by detecting
periapical pathosis in patients with no specific symptoms, the
extent of the lesion in all directions, complex tooth anatomy,
calcifications, fractures, external and internal root resorption
and bone loss.20
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The goal of this study was to compare and evaluate the
results of limited view CBCT and DDI in the diagnosis of
periapical pathology.

METHODS

From February 2018 to December 2019, the prospective

diagnostic study was conducted at a university dental

hospital. Both the institutional and the scientific review

boards approved the study (SRB). 2 people were involved in

the research, a primary researcher and a faculty. Based on the

prevalence of periapical lesions reported in our department

sample size was calculated to the power of 80 using G power

analysis software.

1. Symptomatic teeth (pain, discomfort) and / or

2. Relevant clinical findings (grossly decayed, mobility,
tender on percussion, intra oral / extraoral swelling and
fistula) and / or

3. Incidental radiographic finding of periapical lesion.

Exclusion Criteria

1. Pregnant women

2. Deciduous teeth

3. Children below 12 years of age

A paralleling technique was used to obtain DDI
radiographs using a Kodak RVG 5200 and a size 2 intraoral
digital sensor was used and the machine operated at 70 kVp,
8 mA and 0.32s. The X-ray tube head was held at right angles
to both the tooth and the sensor, with the sensor parallel to
the long axis of the tooth to be inspected. The image was
analysed by adjusting the contrast, brightness, edge
enhancement, pseudo colours and zoom controls for better
visualisation. CBCT examinations were performed using
Sirona Orthophos XG 3D digital imaging system. The occlusal
plane was parallel to the scan plane, and the midsagittal plane
was perpendicular to the floor. Images were obtained at 85
kVp, 10mA, 15s with a voxel size of 100um and the FOV was
15 X 12 cm with a 200pum. The images were examined using
Sirona 3D software. The images were sliced into three
dimensions and were analysed in all three planes.

A cone-beam CT periapical index (CBCTPAI) is a scoring
system for radiographic assessment of periapical lesions.
Score 0 is given for intact bone structures, score 1 for
periapical radiolucency > 0.5 - 1 mm, score 2 for periapical
radiolucency > 1 - 2 mm, score 3 - periapical radiolucency > 2
- 4 mm, score 4 - periapical radiolucency > 4 - 8 mm, score 5 -
periapical radiolucency > 8 mm.21

A total of 25 patients with clinical and / or radiographic
abnormalities were included in this investigation. Internal
validity was maintained as a result of follow-up on defined
diagnostic criteria, which could be repeated in other centres
while maintaining external validity.

Statistical Analysis

The data for the study was first compiled on an excel sheet
before being transferred to an SPSS file. In our study, IBM
SPSS 20 was used. Gender and tooth affect the qualitative
variables used in the study. Quantitative variables include the
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age and CBCTPAI index. The chi-square test was used to
determine the correlation and association for age, gender,
and tooth affected. A Wilcoxon signed-rank test was used to
compare the scores obtained from the CBCTPAI index
between the two imaging modalities.

RESULTS

25 patients with DDI and CBCT images have been included in
our study. The study population's most common age group
and gender distribution was 30 - 39 years (40 %) followed by
20 - 29 years (28 %); 40 to 49 years (24 %) and 50 to 59
years (8 %) with a male predilection of 64 % followed by
females (36 %). [Graph 1]
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Periapical lesions were reported maximum in maxillary
anteriors (36 %) followed by maxillary premolars (24 %);
mandibular anteriors (16 %); maxillary molars (8 %);
mandibular premolars (8 %) and molars (8 %). [Graph 2]

A chi-square test was used to determine the relationship
and association of age and gender with tooth affected which
revealed that the maxillary anteriors were more affected in
20 - 29 years; maxillary premolars and mandibular anteriors
in 30 to 39 years and P > 0.05. Maxillary anterior and molars
were reported more in males while mandibular anteriors in
females; maxillary and mandibular premolars were seen
equally in both genders [Graph 3 and 4].

Mean and standard deviation of DDI and CBCT were 1.40
+ 1.118 and 2.52 * 1.388 respectively. Wilcoxon signed-rank
test performed to compare the CBCT PAI scores between the
DDI and CBCT imaging modality revealed P < 0.001 and thus
was statistically significant.[Table 1]
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Mean Standard Mean SD Z - Value (Wilcoxon P
DeviationDifferenceDifference Signed Rank Test) Value

DDI 140 1.118
CBCT 252 1388 1.120 0.105 -4.1973 0.000

Table 1. Mean Difference between DDI and CBCT Imaging Modality
Assessed Using Wilcoxon Signed Rank Test

DISCUSSION

CBCT imaging which is three dimensional has more
advantages than DDI and is useful to a greater extent in
endodontics. The major disadvantage of DDI is the
superimposition of surrounding structures and that's because
of compressing a 3D object into a 2D image.22 CBCT with
lesser FOV has no superimpositions of adjacent structures,
higher signal to noise ratio and higher image contrast.23
Before planning an apical surgery a thorough and sound
knowledge of surrounding vital structures such as maxillary
sinus, mandibular canal, divergence and location of roots in
close proximity of structures and identification of perforation
of cortical bone and extension of the lesion into the maxillary
sinus are essential.24

A study conducted by Francisco et al. reported a higher
incidence of periapical lesion in 40 to 50 (66 %) years while
in our study the highest prevalence was in 31 to 40 years (40
%) 30 males (64 %) were affected predominantly and the
results were similar to the study conducted by Arpita Rai.2s
Periapical lesions were more frequently reported in maxillary
anterior tooth regions; similar results have been reported by
AO Akinyamoju.26

A total of 5 lesions that were undetected on DDI were
detected on CBCT and scores of 4 and 5 were recorded more
with CBCT images. Wilcoxon signed rank test showed that the
values generated by the two methods differed statistically.
This indicates that these lesions are better identified with a
CBCT scan. Similar studies conducted by Arpita Rai et al. and
Sara Lofthag - Hansen et al. reported comparable results.

CONCLUSIONS

Cone beam computed tomography with mid FOV has distinct
advantages over DDI in detection and estimation of the size,
extent, surrounding structures and all other associated
features of the periapical lesion as they can be viewed in all 3
planes with higher image quality. Early and precise diagnosis
is a key factor responsible for the success of any treatment.
Finally, this study emphasises the importance of CBCT in
detecting periapical lesions that are often overlooked or
misdiagnosed on DDI. CBCT scans are higher in cost and
radiation but the diagnostic accuracy is way higher, thus
recommended as the diagnostic modality in the detection of
periapical lesions.

Limitations

They are the cost, higher radiation exposure, lesser
availability of the machine, artifacts and professional training
in interpreting the images. The new concept of as low as
diagnostically acceptable (ALADA) can be used in the
optimization of radiographic exposure as sufficient for
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diagnosis. Collimating the beam, raising the chin, and
protecting with thyroid collars and cervical spine shielding
can all help to reduce radiation dose.

Data sharing statement provided by the authors is available with the
full text of this article at jemds.com.

Financial or other competing interests: None.

Disclosure forms provided by the authors are available with the full
text of this article at jemds.com.
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