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Abstract
Objectives: In this study, it was aimed to compare the diagnostic value of cone beam computed tomography (CBCT) and digital intraoral 
periapical imaging methods in the diagnosis of periodontal defects, and the comparison of observers practicing dentistry in the field of 
periodontology and 3 other observers specialized in various branches was evaluated.
Methods: 7 dry mandible and 5 dry maxilla were used in this study. A total of 111 artificial and natural defects (dehiscence, furca, 
fenestration, vertical defects) on the anterior, premolar and molar region were imaged with digital imaging techniques using different 
exposure parameters and scanned with CBCT.
Results: According to the results of this study, CBCT is a more reliable method in the evaluation of all periodontal defects compared to CCD 
and PSP. 60 and 70 kVp with 0.01 irradiation time in CCD and 70 kVp 0.25 irradiation time in PSP is not suitable for detecting defects owing 
to high contrast. In the evaluation of periodontal defects, there was no single observer who had good results, different imaging methods 
and varying results were obtained in different defects. 
Conclusion: This study showed that the CBCT method has some diagnostic value for detecting all natural and simulated periodontal 
defects but it should only be used in cases where clinical evaluation and conventional radiographic imaging do not provide the information 
necessary for an adequate diagnosis and proper periodontal treatment planning.
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Introduction

Periodontal diseases are localized infections which result in 
inflammation of the gingiva, leading to the gradual destruc-
tion of periodontal tissues and alveolar bone supporting the 
teeth.1 As a result of these periodontal diseases, various defects 
occur in the alveolar bone.2 The absence of facial or lingual 
cortical plates, which results in the cervical root surface and 
affecting the marginal bone, represents an alveolar defect 
called dehiscence. Fenestration is the window-shaped alveolar 
bone loss in the facial or lingual surface of the tooth that 
directly contacts the gingival or alveolar mucosa and does not 
affect the marginal bone, unlike dehiscence.3,4 Furcation 
involvement is defined as the ‘pathologic resorption of bone 
within a bi-furcation or tri-furcation areas of premolars and 
molars tooth’.5 Vertical defects are oblique defects, making an 
angle to the tooth root. Bone defects are classified according to 
the number of surviving bone walls, the width of the defect, 
and the topographic extent of the tooth. The number of 
remaining bone walls referred to here is intact and is the 
number of bone walls that contain regeneration-providing 
components. Accordingly, it is classified as a walled, two-
walled and three-walled.3 When these defects are diagnosed, 
periodontal probes are used to evaluate gingival tissues and 
radiographs are used to evaluate bone support.6 Diagnosis of 

advanced defects by using of the periodontal probe has limita-
tions such as variables sizes and shapes of periodontal probe 
tips, probing force, gingival inflammation and anatomical 
conditions of the probing site.7

Radiographs are necessary for the visualization of hidden 
anatomical structures such as alveolar bone and to determine 
the extent and severity of periodontal tissues.8,9 They help us to 
determine the degree of inter radicular and interdental bone 
loss, length of the root, crown-root ratio, periodontal ligament 
space and any apical pathology in the tooth.1 Currently, there 
are many intraoral and extraoral imaging methods that we can 
examine periodontal defects. Due to its cost, easy implementa-
tion and high resolution, generally 2D imaging methods (peri-
apical, bitewing, panoramic) are preferred.7 However, there are 
limitations such as the superposition of anatomical structures, 
difficulty in establishing standardization, and examination of 
size and formation of bone defects. With the reason of super-
position, periodontal lesions such as buccal and lingual defects 
and dehiscences cannot be diagnosed with intraoral radiog-
raphy.1,8 Prediction of periodontal defects may be leading to 
progression of periodontal bone loss and resulting in tooth 
loss.10 Because of these limitations, the treatment plan is 
affected by the inability to fully observe periodontal defects 
and three dimensional (3D) examination could be considered 
as a superior technique.11 Conventional Computed 
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Tomography (CT) which is revolutionized imaging solves this 
problem by providing multiplanar imaging of the objects. 
However, there are disadvantages of CT including high patient 
radiation dose, high cost, and low resolution.12 The use of 3D 
imaging CBCT method, offers many advantages because of its 
lower radiation dose and less artifact compared to conven-
tional tomography.8 Morphologic knowledge is crucial for 
treatment and prognosis in periodontology.9 Thus, one of the 
most important factors for the success of periodontal treat-
ment is to have a true image of the morphology of periodontal 
bone destruction for accurate treatment planning and deter-
mination of prognosis. Several studies are available on the 
diagnostic accuracy of CBCT. 8,9,11,13 

This study sought to the comparison of imaging methods 
to assess the diagnostic value of CBCT which is taken with 
different voxel and FOV sizes and digital intraoral periapical 
imaging methods with varying kVp and mA parameters.

Materials and Methods
In this study, 7 dry mandibles and 5 dry maxillae were used. 6 
Mandibles and 4 Maxillae were used to create simulated 
defects, while 1 mandibula and 1 maxilla with natural defects 
are determined as Gold Standard and no simulated defect has 
been created. Artificial periodontal defects were created in the 
areas where natural defects were not present in all the upper 
and lower jaws, except the upper and lower jaws which were 
used as the gold standard. In total 111 artificial defects simu-
lating dehiscence, fenestration, furca, and intrabony defects 
were created on the incisors, premolars and molars using a 
diamond-tipped burr (Jota Diamond, 4500 MAX rpm, 300000 
OPT rpm) and 70–72% perchloric acid. There are 55 dehis-
cence defects, 14 fenestration defects, 23 furca defects, and 20 
intrabony defects. The cause of the excess of dehisense defects 
was the presence of natural dehisense defects in the jaws. The 
pink modeling wax was placed to cover all the defects on the 
jaws to provide a soft tissue imitation.

The defects were prepared using high-speed equipment 
with hand and angle pieces and rounded burrs under copious 
air/water spray by a periodontal consultant (AB) at randomly 
selected areas. The defects were noted to be used as the ‘gold 
standard’ for radiographic evaluation. Images obtained from 
the defects and then to create defects induced by burr and 
chemical preparation, cotton pellets saturated with the 
70–72% perchloric acid solution were placed on the burr- 
prepared cavities and then the defects examined after 12 
hours later. For the first examination, the cotton pellet was 
removed, after examination, a new cotton pellet saturated 
with a fresh perchloric acid was placed on the cavities for 12 
hours. Finally, the cotton pellets removed and modeling wax 
placed one more time for soft tissue simulation and all 
imaging methods repeated (Figure 1).

Digital Intraoral Imaging
After preparing all jaws, radiology researchers (MM, MI) 
acquired intraoral radiographs using a Sorodex Digora Optime 
UV (Sorodex Medical Systems, Helsinki, Finland) and Plan-
meca Dixi 3 CCD (Helsinki, Finland). Periapical radiographs 
were obtained with a parallel technique by using a film holder 
apparatus to provide standardization. Phosphor plate system 
operating at 60 and 70 kVp with three different exposure time 
(0.16, 0.20 and 0.25 sec) and the CCD system operating at 60 

and 70 kVp with 0.01, 0.02, 0.03 sec exposure time. Every 
defect has 6 digital intraoral radiographs to compare the diag-
nostic quality. 

Cone-beam Computed Tomography
CBCT images were obtained (Morita Veraviewepocs 3d r 100) 
with a flat panel detector which has 0.125 mm3 voxel, offering 
2 field-of-view (FOV) sizes (8 × 8 cm and 10 × 8 cm). 

Assessment of Radiographic Images
Each image set was evaluated separately by 4 different 
observers in random; one periodontology Ph.D. student 
(SK-Observer 1), one oral and maxillofacial surgeon (KB- 
Observer 2), one periodontologist (HT-Observer 3) with an 
experience of 2 years, one trained dentomaxillofacial radiolo-
gists (SA-Observer 4) with an experience of 4 years. 

Observers were calibrated with the help of a powerpoint 
presentation of defect samples by a specialist radiologist (KO) 
and periodontologist (AB) on both CBCT and periapical radi-
ography images for the diagnosis of periodontal defects. All 
digital intraoral images were saved in noncompressed file 
format (tagged image file format, TIFF). Digital intraoral 
images were displayed using the dedicated DICOM-Viewing 
software program whereas CBCT images were evaluated with 
its own software (Romexis 3.2, Planmeca, Helsinki, Finland). 
Observation conditions were optimized through use of the 
same computer monitor when the images were displayed. 
Viewing distance was kept constant to about 50 cm for the 
observer, and the lights were subdued during examinations. 
The observers were asked to identify the existence or absence 
of defects as well as the types of the defects (Figure 2).

The observers were unaware of the existence of the defect 
as well as the exposure properties of them. The final classifica-
tion was; the defects were present, absent or undetectable 
while making the diagnosis. 

Statistical Analysis
All evaluations were compared according to the identified 
gold standard. All statistical analyses were performed with 
SPSS 20.0 (SPSS®; IBM Corp., New York, NY; formerly SPSS 
Inc., Chicago, IL). Chi-square analysis was used to compare 

Fig. 1 The photographs of the maxilla and mandible that 
showing natural defect and simulated defects created with burr 
and chemical agent.
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Fig. 2 2 and 3D images of the defects (A) Simulated furca defect 
(B) Natural dehiscence defects (C) Natural vertical defect (D) 
Natural dehiscence defects.

the kVp and exposure times within the CCD and phosphor 
plate system. Kappa statistics were used for assessing the 
agreement between observers. The kappa values were inter-
preted according to guidelines of Landis and Koch adapted by 
Altman: k ≤ 0.20 poor, 0.21–0.40 fair, 0.41–0.60 moderate, 
0.61–0.80 good, 0.81–1.00 very good. The determination of 
significance level was carried out with the t-test using paired 
samples. Results were considered significant at P < 0.05.

Results
Table 1 displays the diagnostic sensitivity, kappa coefficients, 
and P-value, calculated for each observer of CCD, phosphor 
plate system and CBCT according to for vertical defects (1, 2 
and 3 wall intrabony defects). The results revealed that 60 kVp 
exposure time of 0.01 second was not suitable for all observers 

for detection of the defects. The first observer who is an inex-
perienced periodontology research assistant could not diag-
nose any vertical defects from the radiographs, which are 
taken by CCD although all other observers can identify it. The 
diagnostic sensitivity of CCD and PSP are similar however, 
CBCT sensitivity was significantly higher than digital radiog-
raphy techniques for the detection of vertical defects.

Table 2 shows that the sensitivity of CCD and PSP for the 
detection of dehiscence defects. CBCT images again (10×8, 
8×8) are superior (P < 0.05) to detect dehiscence defects then 
conventional radiographies (P > 0.05) for all observers. Only 
4th observer (radiologist) diagnosed all dehiscence defects 
from the CCD and phosphor plate system except the 60 and 70 
kVp exposure time of 0.01 second. 

The results also showed that CCD and PSP can diagnose 
furca defects (P < 0.05) rather than dehiscence defects but the 
sensitivity values of CBCT were higher than those of digital 
radiography (Tables 2 and 3).

Table 4 shows the P-value (P < 0.05) of all modalities are 
equal when detecting fenestration defects. CBCT showed sta-
tistically better diagnostic quality and performance on 
detecting all defects except the fenestration defects (P < 0.05).

Discussion
The results of this study have generally shown that CBCT is 
superior to digital periapical radiography in diagnosing all 
types of periodontal defects with the same other studies.1,8,9,13,14

Fenestrations are isolated areas in which the exposed root 
surface is covered only by the periosteum and gingiva, but 
marginal bone is unaffected. When this erosion extends to the 
marginal bone, it is called dehiscence. Radiologic examination 
of advanced periodontal defects involving fenestration and 
dehiscence is essential.15 These defects cannot be visualized by 
traditional two-dimensional radiography because of the 
superposition of contralateral cortical bony or dental struc-
tures. Three-dimensional radiography techniques can be 

Table 1. Intra-observer agreement calculated for each observer by image type for vertical defects

Vertical defects

Observer 1 Observer 2 Observer 3 Observer 4

 Sensitivity Kappa P Sensitivity Kappa P Sensitivity Kappa P Sensitivity Kappa P

60 kVp 0.01 60 0,062 0,369 40 0,121 0,172 42.11 0,175 0,055 57.89 0,147 0,068

60 kVp 0.02 60 0,112 0,134 45 0,148 0,09 55 0,243 0,006* 50 0,185 0,034*

60 kVp 0.03 60 0,12 0,112 50 0,219 0,014* 50 0,174 0,044* 55 0,188 0,026*

70 kVp 0.01 60 0,056 0,416 50 0,213 0,018* 47.37 0,216 0,018* 55 0,14 0,084

70 kVp 0.02 65 0,118 0,1 60 0,278 0,001* 55 0,17 0,055 60 0,254 0,003*

70 kVp 0.03 70 0,109 0,103 60 0,266 0,002* 50 0,243 0,007* 60 0,171 0,032*

60 kVp 0.16 45 -0,029 0,684 45 0,272 0,003* 45 0,205 0,023* 60 0,21 0,011*

60 kVp 0.20 65 0,184 0,018* 45 0,258 0,005* 35 0,124 0,173 40 0,11 0,208

60 kVp 0.25 65 0,161 0,036* 42.11 0,156 0,082 30 0,071 0,434 60 0,241 0,005*

70 kVp 0.16 50 0,038 0,609 40 0,165 0,068 40 0,259 0,005* 45 0,148 0,09

70 kVp 0.20 60 0,208 0,015* 47.37 0,316 0,001* 50 0,281 0,002* 45 0,207 0,027*

70 kVp 0.25 68.75 0,147 0,079 44.44 0,135 0,184 44.44 0,2 0,052 63.16 0,276 0,003*

CBCT 10x8 70 0,146 0,04* 70 0,429 0,001* 65 0,41 0,001* 75 0,115 0,072

CBCT 8x8 70 0,146 0,04* 70 0,429 0,001* 65 0,41 0,001* 75 0,115 0,072
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Table 3. Intra-observer agreement calculated for each observer by image type for furca defects

Furca defects

 Observer 1 Observer 2 Observer 3 Observer 4

 Sensitivity Kappa P Sensitivity Kappa P Sensitivity Kappa P Sensitivity Kappa P

60 kVp 0.01 56.52 0,676 0,001* 65.22 0,724 0,001* 78.26 0,852 0,001* 43.48 0,552 0,001*

60 kVp 0.02 56.52 0,676 0,001* 73.91 0,793 0,001* 78.26 0,852 0,001* 43.48 0,552 0,001*

60 kVp 0.03 60.87 0,714 0,001* 73.91 0,82 0,001* 78.26 0,852 0,001* 47.83 0,595 0,001*

70 kVp 0.01 56.52 0,676 0,001* 73.91 0,82 0,001* 78.26 0,852 0,001* 47.83 0,636 0,001*

70 kVp 0.02 60.87 0,714 0,001* 73.91 0,82 0,001* 78.26 0,852 0,001* 47.83 0,595 0,001*

70 kVp 0.03 60.87 0,714 0,001* 73.91 0,793 0,001* 78.26 0,852 0,001* 43.48 0,552 0,001*

60 kVp 0.16 47.83 0,595 0,001* 65.22 0,724 0,001* 69.57 0,786 0,001* 56.52 0,676 0,001*

60 kVp 0.20 47.83 0,595 0,001* 78.26 0,826 0,001* 65.22 0,75 0,001* 56.52 0,676 0,001*

60 kVp 0.25 47.83 0,636 0,001* 73.91 0,793 0,001* 69.57 0,786 0,001* 56.52 0,676 0,001*

70 kVp 0.16 47.83 0,595 0,001* 73.91 0,793 0,001* 69.57 0,786 0,001* 60.87 0,714 0,001*

70 kVp 0.20 39.13 0,508 0,001* 73.91 0,793 0,001* 65.22 0,75 0,001* 60.87 0,714 0,001*

70 kVp 0.25 47.83 0,595 0,001* 69.57 0,734 0,001* 69.57 0,786 0,001* 60.87 0,714 0,001*

CBCT 10x8 82.61 0,807 0,001* 82.61 0,832 0,001* 78.26 0,8 0,001* 82.61 0,807 0,001*

CBCT 8x8 82.61 0,807 0,001* 82.61 0,832 0,001* 78.26 0,8 0,001* 82.61 0,807 0,001*

Table 2. Intra-observer agreement calculated for each observer by image type for dehiscences 

Dehiscence

Observer 1 Observer 2 Observer 3 Observer 4

 Sensitivity Kappa P Sensitivity Kappa P Sensitivity Kappa P Sensitivity Kappa P

60 kVp 0.01 7.27 0,025 0,595 10.91 0,007 0,879 7.27 0,025 0,595 16.36 0,068 0,295

60 kVp 0.02 5.45 0,023 0,564 10.91 0,045 0,404 7.27 0,025 0,595 25.45 0,195 0,005*

60 kVp 0.03 5.45 0,04 0,261 7.27 0,028 0,619 7.27 0,025 0,595 29.09 0,233 0,001*

70 kVp 0.01 5.45 0,023 0,564 10.91 –0,01 0,853 9.09 0,044 0,376 20 0,122 0,066

70 kVp 0.02 5.45 0,04 0,261 10.91 0,045 0,404 12.73 0,081 0,135 29.09 0,25 0,001*

70 kVp 0.03 7.27 –0,012 0,803 7.27 0,062 0,228 10.91 0,045 0,404 18.18 0,138 0,024*

60 kVp 0.16 7.27 0,042 0,332 14.55 0,066 0,279 5.45 –0,03 0,561 23.64 0,143 0,045*

60 kVp 0.20 1.82 –-0,015 0,621 10.91 0,011 0,85 3.64 –0,05 0,303 23.64 0,16 0,022*

60 kVp 0.25 1.82 –0,015 0,621 16.36 0,085 0,178 7.27 0,025 0,595 30.91 0,268 0,001*

70 kVp 0.16 7.27 0,042 0,332 14.55 0,015 0,823 3.64 –0,01 0,734 27.27 0,213 0,001*

70 kVp 0.20 5.45 0,006 0,896 20 0,122 0,066 3.64 0,004 0,916 27.27 0,231 0,001*

70 kVp 0.25 5.45 0,023 0,564 9.09 0,044 0,376 3.64 0,021 0,499 21.82 0,192 0,002*

CBCT 10x8 60 0,223 0,016* 61.82 0,324 0,001* 60 0,306 0,001* 60 0,223 0,016*

CBCT 8x8 60 0,223 0,016* 61.82 0,324 0,001* 60 0,306 0,001* 60 0,223 0,016*

useful when diagnosing present fenestration or dehiscences.16,17 
Early correct diagnosis plays an important role in the diag-
nosis and treatment of primary stages of periodontal defects.7 
Noujeim et al. reported that the difference between CBCT and 
periapical radiography in diagnosing small defects was greater 
than the determination of large defects and therefore empha-
sized the importance of CBCT in the detection of early lesions.1

The periapical images obtained in this study using 60 kVp, 
8 mA and 0.16 s and CBCT (Morita, 3DX Accuitomo) images 
obtained by using 0.125 mm3 voxel sizes were compared in 
terms of diagnosis of simulated furca defects. It has been 

shown that CBCT has higher diagnostic accuracy (periapical 
radiography = 0.783, KIBT = 0.864). In this study, similar to 
previous study CBCT had higher diagnostic accuracy (CCD 
and PSP = 0.782, KIBT = 0.82) similar to Noujeim et al.1

Misch et al.6 compared periapical radiographs with CBCT 
and periodontal probing with electronic calipers in measuring 
the depth of buccal, lingual, and interproximal periodontal 
defects that they created with a bur on two dry human mandi-
bles. They stated that, periodontal probing was more advanta-
geous than electronic calipers, however, there was no 
significant difference between periapical radiographs and 



42 J Contemp Med Sci | Vol. 8, No. 1,  January-February 2022: 38–43

Detection of Natural and Simulated Periodontal Defects Using CBCT
Original

M. Misirli et al.

Table 4. Intra-observer agreement calculated for each observer by image type for fenestration defects

Fenestration

 Observer 1 Observer 2 Observer 3 Observer 4

 Sensitivity Kappa P Sensitivity Kappa P Sensitivity Kappa P Sensitivity Kappa P

60 kVp 0.01 14,29 0,324 0,001* 28,57 0,382 0,001* 21,43 0,296 0,001* 28,57 0,413 0,001*

60 kVp 0.02 21,43 0,324 0,001* 35,71 0,461 0,001* 28,57 0,382 0,001* 28,57 0,413 0,001*

60 kVp 0.03 21,43 0,324 0,001* 28,57 0,382 0,001* 21,43 0,296 0,001* 28,57 0,413 0,001*

70 kVp 0.01 28,57 0,413 0,001* 35,71 0,461 0,001* 21,43 0,296 0,001* 28,57 0,413 0,001*

70 kVp 0.02 28,57 0,413 0,001* 35,71 0,461 0,001* 21,43 0,296 0,001* 28,57 0,413 0,001*

70 kVp 0.03 28,57 0,413 0,001* 28,57 0,382 0,001* 21,43 0,296 0,001* 28,57 0,413 0,001*

60 kVp 0.16 21,43 0,324 0,001* 42,86 0,569 0,001* 35,71 0,461 0,001* 35,71 0,494 0,001*

60 kVp 0.20 21,43 0,324 0,001* 50 0,638 0,001* 28,57 0,327 0,001* 35,71 0,461 0,001*

60 kVp 0.25 21,43 0,324 0,001* 50 0,638 0,001* 28,57 0,327 0,001* 35,71 0,494 0,001*

70 kVp 0.16 21,43 0,324 0,001* 42,86 0,569 0,001* 35,71 0,43 0,001* 35,71 0,494 0,001*

70 kVp 0.20 21,43 0,324 0,001* 35,71 0,494 0,001* 28,57 0,413 0,001* 35,71 0,494 0,001*

70 kVp 0.25 21,43 0,324 0,001* 21,43 0,324 0,001* 28,57 0,413 0,001* 28,57 0,413 0,001*

CBCT 10x8 50 0,568 0,001* 42,86 0,502 0,001* 42,86 0,502 0,001* 57,14 0,629 0,001*

CBCT 8x8 50 0,568 0,001* 42,86 0,502 0,001* 42,86 0,502 0,001* 57,14 0,629 0,001*

CBCT. In a similar study, Langen et al.18 compared conven-
tional radiographs and CT for the diagnosis of 55 vertical 
defects. It was reported that only 38 of 55 defects (69.1%) can 
be detected by conventional radiographs and 100% defects 
could be detected on CT images. In another study Mengel  
et al.19 reported that intraoral radiographs were inadequate in 
buccolingual examinations and that image quality was better 
in CBCT, consistent with the results of the study. The results of 
this study showed only 14 of 20 simulated vertical defects can 
be detected by CCD images (70%), 13 defects by PSP (65%) 
and 16 (80%) with CBCT among all observers.

Sun et al.20 reported that 83% (sensitivity = 0.83) of the 
actual dehiscence defects and 73% (specificity = 0.73) of the 
non-defects areas, 71% (sensitivity = 0.71) of the actual 
fenestration defects and 77% (specificity = 0.77) of the 
non-defect areas were correctly diagnosed at the end of the 
study. They reported that there is a high probability of pre-
diction with CBCT when the opening angle in dehiscence is 
more than 3 mm. The results of this study were comparable 
with previous studies Noujeim et al.1 Sun et al.20 64% (sensi-
tivity = 0.64) of the actual fenestration defects, 73% (sensi-
tivity = 0.73) of the actual dehiscence defects and 82% 
(sensitivity = 0.82) of the actual furca defects were correctly 
diagnosed. 

Our study was also compared with CCD and PSP radiog-
raphy techniques. It has been shown that CCD and PSP are 
similar in the diagnosis of furca defects, but dehiscence and 
fenestration defects are diagnosed better with PSP.  
Vanderberghe et al.13 stated in their study that there was no 
significant difference between the two methods of determining 
the bone level in the study, however 29-41% the crater and 
furca defects were diagnoses wrong by PSP and, in contrast 
71% of the crater defects and 56% of the furca defects could be 
diagnosed by CCD. In the meantime CBCT images diagnosed 
100% of both crater and furca defects. Similar to these results 
in this study 29% of dehiscence defects, approximately 42% of 
fenestration defects and 78.26% of furca defects could be 

diagnosed correctly using CCD, also 32.73% of dehiscence 
defects, 50% of fenestration defects and 78.26% of furca defects 
could be visualized by PSP.

In a similar study, Kolsuz et al.8 create 35 artificial defects 
(dehiscence, fenestration, tunnel) on 12 dry skulls to compare 
different FOV and voxel sizes (4×4 FOV-0.080 mm3, 6×6 
FOV-0.125 mm3, 8×8 FOV-0.160 mm3, 5×5.5 FOV-0.100 
mm3, 5×5.5 FOV-0.150 mm3, 10×5.5 FOV-0.200 mm3, 4×4 
FOV-0.080 mm3 and 6×6 FOV-0.125 mm3) when detecting 
periodontal defects. They reported that the best voxel size for 
the diagnosis of periodontal defects is 0.150 mm3. In this 
study, we tested different FOV sizes (10×8, 8×8) under 0.125 
mm3 constant voxel size to compare to assess whether there 
was a difference in the diagnosis of periodontal defects.  
Different FOV sizes did not cause a resolution change that 
could affect the diagnosis of the defect. Similar to this study 
Salineiro et al.5 compared two different voxel sizes with fixed 
FOV value of CBCT machine (ProMax 3D Max, Planmeca 
Helsinki, Finland, 5×5.5 FOV, 0.2 and 0.15 mm3 voxel size) 
with periapical radiographs to detect the incipient furcation 
involvement. They concluded that both CBCT imaging proto-
cols showed higher accuracy, sensitivity, and specificity than 
periapical radiographs in the detection of incipient furcation 
involvement, even in the presence of a metallic post. Aljehani12 
analyzed 3 different voxel sizes for the assessment of perio-
dontal furcation involvement. The authors concluded that 
larger voxel size reduced the accuracy of the assessment of 
periodontal furcation involvement, but not to a significant 
extent. In this study, there was no significant difference for 
detecting periodontal defects in different FOV values.

In a CBCT study by Umetsubo et al.21 the sensitivity and 
specificity values of CBCT (0.2 mm3 voxel value, FOV: 6×16) 
was examined in the diagnosis of early furca defects. They cre-
ated artificial furca defects on molar teeth of pig mandibles 
using 70% perchloric acid and scanned with 0.2 mm voxel size 
and 6×16 cm FOV CBCT. They found that the sensitivity 
values ranging from 50% to 75% and specificity values ranging 
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from 93% to 100% were detected in the diagnosis of furca 
defects. 

In this study artificial defects were created mechani-
cally by burrs, radiographs were obtained and radiographs 
were repeated with 70% perchloric acid on the defects. The 
sensitivity of the best observer for the furca defects is 
82.61% and the specificity values are 97.85% for the 
mechanically opened defects. For the defects formed by 
using mechanical + acid, the sensitivity value is 86.96% and 
the specificity value is 94.62%.This difference can be due to 
the different voxel size of the CBCT. In addition to this, 
Pinheiro et al.22 indicated in their study that small lesions 
were detected more effectively using CBCT than PSP, and 
larger lesions were detected more effectively by CBCT at 90 
kVp than by CBCT at 75 kVp or by PSP. Similar to previous 
studies Leung et al.,23 and Bayat et al.,7 showed that CBCT 
superior to PSP in the diagnosis of all of furca, dehiscence, 
fenestration and vertical defects.

There are some limitations of this study; since our defects 
did not open on a millimeter basis, it was not possible to deter-
mine which imaging method is better for detecting small or 
large defects. Moreover, the use of various FOV values and dif-
ferent voxel sizes may change the results positively, and more 
detailed studies are required for this purpose. 

In conclusion, CBCT is a more reliable method in evalu-
ating all periodontal defects than CCD and PSP. The 0.125 
mm3 voxel size used in the study is suitable for the determina-
tion of periodontal defects, but the different FOV values are 
not found to be positively related to the diagnosis. Although 
CBCT has the advantage of being 3D but it’s not suitable to use 
as a first imaging method to detect periodontal lesions due to 
high radiation doses relative to intraoral radiographs. For this 
reason, CBCT should be preferred in cases where complex 
periodontal lesions and defects are present. 
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