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 ABSTRACT 

Objective: To evaluate the accuracy of panoramic radiography in determining dentin thickness of danger zone (DZ) using 

cone-beam computed tomography (CBCT) imaging to examine the dentin thicknesses of the mandibular molars at different 

levels. Materials and Methods: For the study, 250 mandibular molars were selected. Dentine thicknesses were measured 

on panoramic radiography. On the CBCT view, dentine thicknesses of mesiobuccal (MB), mesiolingual (ML), and distal 

roots were measured. The reference point was determined as 3 mm, 4 mm, and 5 mm below the furcation of mandibular 

molars. Statistical analysis was performed. Results: The discrepancy between CBCT and panoramic was 0.5 mm for MB, 

0.48 mm for ML, and 0.43 mm for distal. The difference in the dentin thickness between 3 mm and 5 mm is not statistically 

significant (p>0.05), whereas the 4 mm furcation level was significantly lower in either 3 mm or 5 mm for each root canal 

(p<0.05). This study showed that 0.5 mm distortion occurred in the danger zone on panoramic radiography. Conclusion: 

Our study showed that the dentin thickness of less than 1 mm in panoramic radiography is more prone to perforation because 

of distortion. The dentin thickness was lowest at 4 mm below the furcation. Our results can be a guide the clinicians in clinics 

or institutions where periapical radiography is not available. 

Keywords: Cone-Beam Computed Tomography, Panoramic Radiography, Mandibular Molar, Endodontics, Root Canal 

Preparation. 

 

 

“Tehlikeli Bölge” Gerçekten Tehlikeli mi?– Endodonik Bakış Açısı  
ÖZ 

Amaç: Çalışmanın amacı konik ışınlı bilgisayarlı tomografi (KIBT) kullanarak tehlikeli bölgenin (TB) dentin kalınlığını 

belirlemede panoramik radyografinin doğruluğunu değerlendirmek ve mandibular azı dişlerinin dentin kalınlıklarını farklı 

seviyelerde incelemektir. Gereç ve Yöntem: Çalışma için 250 mandibular azı dişi seçildi. Panoramik radyografide dentin 

kalınlıkları ölçüldü. KIBT görüntüsünde mesiobukkal (MB), meziolingual (ML) ve distal köklerin dentin kalınlıkları 

ölçüldü. Referans noktası mandibular molarların furkasyonunun 3 mm, 4 mm ve 5 mm altı olarak belirlendi. İstatistiksel 

analiz yapıldı. Bulgular: CBCT ve panoramik arasındaki fark MB için 0.5 mm, ML için 0.48 mm ve distal için 0.43 mm 

idi. 3 mm ve 5 mm arasındaki dentin kalınlığındaki fark istatistiksel olarak anlamlı değildir (p>0.05), oysa 4 mm furkasyon 

seviyesi her bir kök kanalı için 3 mm ve 5 mm'de önemli ölçüde daha düşüktü (p<0.05). Bu çalışma, panoramik radyografide 

tehlike bölgesinde 0.5 mm distorsiyon oluştuğunu göstermiştir. Sonuç: Çalışmamız panoramik radyografide 1 mm'den az 

olan dentin kalınlığının distorsiyon nedeniyle perforasyona daha yatkın olduğunu göstermiştir. Dentin kalınlığı furkasyonun 

4 mm altında en düşük seviyedeydi. Sonuçlarımız, periapikal radyografinin bulunmadığı kliniklerde veya kurumlarda 

klinisyenlere yol gösterici olacaktır. 
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INTRODUCTION 

Endodontic treatment of mandibular molars can be 

challenging for several reasons including irregular 

canal anatomy, severely curved roots, and inadequate 

dentin thickness. Curved roots and thin dentin may 

cause iatrogenic complications during canal 

preparation (De-Deus et al., 2019). The distal region of 

mesial roots in mandibular molars that have been 

termed the danger zone (DZ) can lead to strip 

perforations because of dentin thickness and over 

curved roots (Azimi et al., 2020). Excessive removal of 

dentin in the DZ during endodontic treatment can 

potentially result in strip perforation. Strip perforation 

(stripping) is a vertical, oblong perforation type that 

generally occurs in DZ of curved root canals and can 

be hard to diagnose. This type of perforation 

consequently causes complications difficult to treat 

such as vertical root fracture, lateral lesion, alveolar 

bone destruction, and extrusion of filling materials 

(Estrela et al., 2017).  

The DZ is a risky area that needs to be examined 

correctly and adequately before root canal treatment to 

avoid impaired tooth integrity. As typically seen in the 

cross-sectional views, the canals are not located in the 

anatomical center of the root (De-Deus et al., 2019). 

They can be found close to furcal concavities. 

Overpreparation with nickel-titanium (Ni-Ti) 

instruments of canals increases the risk of strip 

perforation. Large Ni-Ti instruments are less flexible 

and have a worse centering ability. These files remove 

relatively more dentin on the thin side of the root and 

increase the incidence of strip perforation (Miguéns-

Vila et al., 2021). On the other hand, regardless of 

instrumentation techniques and instruments, root 

dentin thickness in the DZ will be intrinsically thinner 

than the dentin thickness in the safe zone (mesial side 

of the mesial root) after instrumentation (De-Deus et 

al., 2021). 

Panoramic radiography is the most commonly used 

radiographic technique for the examination of teeth in 

general dentistry. It is preferred due to its low exposure 

dose, low cost, and accessibility. Although panoramic 

radiography is an excellent diagnostic tool that can give 

the clinician an overall view of the dentoalveolar 

structures, significant linear image distortion that 

occurs in panoramic radiography, makes panoramic 

radiography inadequate because of the distortion that 

occurs in the measurement (Rahmel & Schulze, 2019). 

Furthermore, three-dimensional (3D) structures of 

dentoalveolar tissues make the two-dimensional (2D) 

imaging techniques inadequate. Cone-beam computed 

tomography (CBCT) allows 3D examination and thus 

has a superior ability to evaluate root anatomy than 

panoramic radiography in the diagnosis of endodontic 

pathologies. However, CBCT imaging is considered a 

second-level examination and does not replace 

panoramic radiography for every diagnostic procedure 

(Rahmel & Schulze, 2019).   

Routinely, the most used radiographic modality to 

accompany endodontic therapy is the periapical 

radiograph (Nardi et al., 2008). Even though most 

clinics and dental hospitals use periapical radiography 

to investigate dental structures before endodontic 

treatment, some institutions can only use panoramic 

radiography before endodontic treatment, for instance, 

in some military clinics or areas where the periapical 

modality is not available temporary or permanently. 

Therefore, radiological data obtained from panoramic 

radiography has diagnostic importance for a successful 

endodontic treatment.  No previous studies have 

demonstrated the accuracy of panoramic radiographs 

to evaluate DZ in mandibular molars. The present 

study aims to evaluate the clinical reliability of 

panoramic radiography with CBCT imaging as the 

reference standard for assessing the dentin thickness at 

the DZ as well as at different levels of each root of the 

mandibular molars. Our null hypothesis is that 

panoramic radiography has no diagnostic reliability for 

dentin thickness of the danger zone. 

 

MATERIALS AND METHODS 

Study type 

The present study was designed as a retrospective 

study.  

Study group 

The study group consisted of 96 patients (49 females 

and 47 males) aged 30-35 years, who attended a dental 

clinic between June 2018 and July 2019 and were 

referred for panoramic radiography and CBCT 

examinations for various indications. Images of the 

patients were retrospectively evaluated. For the study, 

250 mandibular molars were selected (120 mandibular 

first molars and 130 mandibular second molars). The 

inclusion criterion was the presence of at least one 

mandibular molar with completion of root formation. 

Extreme crown damage, furcation lesion, severe 

periodontal lesion, distal roots with two canals, mesial 

roots with one canal, C-canals, endodontic treated 

teeth, teeth with a post-core reconstructed, an 

undeveloped tooth with a wide-open apex, and internal 

and external root resorption were excluded from the 

study. Poor quality CBCT images with artifacts were 

also excluded from the study.  

Procedures 

All measurements were performed by the same oral 

maxillofacial radiologist (six-years’ experience) and the 

endodontist (6 years’ experience) blinded to patients' 

data. All images were evaluated twice by one specialist 

at two-week intervals. 

Panoramic images were acquired with Orthophos 

(Sirona Dental Systems, Bensheim, Germany). The 

images were assessed in sagittal planes. Dentin 

thicknesses of the distal aspect of the mesial root and 

mesial aspect of the distal root were measured at 3 mm, 

4 mm, and 5 mm below the furcation for mesial and 

distal canals respectively (Figure 1). Curvature in 

mesiobuccal (MB) and mesiolingual (ML) canals cannot 

be evaluated radiographically because of 

superimpositions and the thinnest area was recorded. 
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Dentin thickness was measured with Sidexis (Sirona 

Dental Systems, Inc, USA) at x12 magnification. 

 

 

 

Figure 1. Measurement of mesial (left) and distal 

(right) dentin thicknesses on panoramic 

radiography 4 mm below furcation. 

 

CBCT images were obtained using Orthophos (Sirona 

Dental Systems, Bensheim, Germany). Imaging 

parameters were set as 85 kV, 6 mA, 14.1 s exposure 

time, 0.2 mm voxel size, and 80x40 mm field of view. 

Images were examined at x12 magnification. 

Mandibular molars were evaluated in sagittal and axial 

planes. For each canal, the distance between the external 

surface of the root and the outer border of the canal was 

measured at 3 mm, 4 mm, and 5 mm below the furcation. 

The measurements were performed at the location, 

where dentin thickness was the smallest (Figure 2). 

 

 

Figure 2. Measurement of dentin thicknesses on 

CBCT 4 mm below furcation in the axial plane (left) 

and the sagittal plane (right) 

 

Statistical analysis 

SPSS version 26.0 for Windows (IBM Corp., Armonk, 

NY, USA) was used for statistical analysis. The 

distribution of the data was analyzed by Bland-Altman 

analysis. The comparison of measurement methods, 

regression, and correlation analysis as a statistical 

method is not appropriate for the present study to not 

assess the relationship between CBCT and panoramic 

images Bland-Altman analysis was used to analyze the 

data as it was more suitable to compare the two methods 

(Bland & Altman, 1986).  

One-Way-ANOVA and post hoc Bonferroni tests were 

utilized to compare measurements between 3 mm, 4 mm, 

and 5 mm below the furcation level. One-Way ANOVA 

was applied to compare dentin thicknesses between MB, 

ML, and distal root canals.  Differences were considered 

significant for p< 0.05.  

Interobserver and intraobserver agreements were 

evaluated using the intraclass correlation coefficient 

(ICC). Based on a 95% confidence interval (CI) the 

results were classified into 4 groups as poor (ICC values  

less than 0.5), moderate (ICC values between 0.5 and 

0.75), good (ICC values between 0.75 and 0.9), and 

excellent (ICC values greater than 0.9) (Mattos et al., 

2014). 

Ethical considerations 

The present study was accomplished in accordance with 

the guidelines outlined in the Declaration of Helsinki 

and was approved by the Akdeniz University Ethics 

committee (2019, #70904504/617). 

 

RESULTS 

Ninety-six (96) patients with mean ages of 33.64 ±0.27 

were included in the study. Table 1 and graphic 2 show 

the dentin thickness values at various levels of distal, 

MB, and ML root canals on CBCT images. At least half 

of root canals have dentin thicknesses less than 1mm at 

the DZ on CBCT images. The distribution of levels of 

thinnest dentin thickness is shown in graphic 3.  

 

 

 

Graphic 1. Bland-Altman plots. (a) The mean 

difference is 0.43 mm between measurements in 

panoramic and CBCT for the distal canal, (b) the 

mean difference is 0.5 mm between measurements 

in panoramic and CBCT for the mesiolingual 

canal, (c) the mean difference is 0.48 mm between 

measurements in panoramic and CBCT for the 

mesiolingual canal.  
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The Bland-Altman plots show that the means of 

differences between panoramic and CBCT 

measurements for distal, MB, and ML were 0.43 mm, 

0.5 mm, and 0.48 mm, respectively (Graphic 1). 

According to the Bland-Altmann plots, 95% limits of 

agreement between the two methods ranged from 0.94 

to -0.08; 1 to -0.03; and 1.1 to -0.14 for distal, MB, and 

ML canals, respectively. Interobserver and 

intraobserver agreement were excellent for both 

methods (ICC>0.9).

 

Table 1. Dentin thickness values (in millimeters) at various levels. 

 

Root Canals Furcation level Mean±SD Range Number of canals with <1 mm of dentin 

Distal canal 3mm 1.1±0.18 1.47-0.59 35 (29.1%) 

4mm 0.98±0.18 1.38-0.49 53 (44.1%) 

5mm 1.9±0.17 1.52-0.56 25 (20.8%) 

Mesibuccal 

canal 

3mm 1.08±0.2 1.6-0.67 45 (37.5%) 

4mm 0.95±0.21 1.58-0.53 64 (53.3%) 

5mm 1.08±0.21 1.57-0.59 43 (35.8%) 

Mesiolingual 

canal 

3mm 1.06±0.2 1.56-0.61 41 (34.1%) 

4mm 0.98±0.21 1.49-0.4 61 (50.8%) 

5mm 1.07±0.21 1.72-0.52 39 (32.5%) 

SD: Standard deviation. 

 

 

Graphic 2. Dentin thicknesses of the danger zone in the distal, mesiobuccal, and mesiolingual canals at 3 

mm, 4 mm, and 5 mm. 

 

 

 

 

Graphic 3. Pie chart of thinnest dentine levels around the distal canal (left), the mesiobuccal canal 

(middle), and the mesiolingual canal (right). 
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Based on One-Way ANOVA, there is no statistically 

significant difference in dentin thickness between MB, 

ML, and distal root canals. The difference in the dentin 

thickness between 3 mm and 5mm below the furcation 

is not statistically significant (p>0.05 Bonferroni test), 

whereas, at 4mm below furcation level, the dentin 

thickness is significantly lower than that at both 3 mm 

and 5mm below the furcation for each of the root canals 

(p< 0.05 Bonferroni test) (Table 2).

 

Table 2. Comparison of dentine thickness values for each level below the furcation area.  

 

Root Canals I(level) J (level) Mean Difference (I-J) 

Distal canal 3mm 4mm 0.12308* 

5mm 0.00483 

4mm 3mm -0.12308* 

5mm -0.11825* 

5mm 3mm -0.00483 

4mm 0.11825* 

Mesiobuccal canal 3mm 4mm 0.12342* 

5mm -0.00600 

4mm 3mm -0.12342* 

5mm -0.12942* 

5mm 3mm 0.00600 

4mm 0.12942* 

Mesiolingual canal 3mm 4mm 0.08575* 

5mm -0.00525 

4mm 3mm -0.08575* 

5mm -0.09100* 

5mm 3mm 0.00525 

4mm 0.09100* 

*statistically significant differences between groups, according to ANOVA, p<0.05.

DISCUSSION 

Our study showed a 0.5 mm distortion in the dentin 

thickness of the danger zone on panoramic 

radiography. Thus, our null hypothesis was rejected. 

In the literature, various methods are used to measure 

the DZ thickness such as periapical radiographs, 

CBCT, micro-computed tomography (micro-CT), 

and serial sections (Espir et al., 2018). Sectioning 

tooth is an invasive and destructive method used to 

determine dentin thickness. Lately, micro-CT has 

become a recommended technique for endodontic 

research (Cerqueira et al., 2021). Micro-CT has a high 

resolution due to the high radiation dose and allows 

non-destructive three-dimensional assessments. 

However, this technique is limited to laboratory use 

and is time-consuming (Junior et al., 2014). On the 

other hand, age is an important factor affecting dentin 

thickness. Results may change when the age factor is 

not considered in cross-sectional and micro-CT 

studies using stored teeth (De-Deus et al., 2019). The 

present study was performed in a specified age range 

(30-35 years) to prevent all variables and bias. 

Because the present study aimed to examine the 

accuracy of panoramic radiography of sound teeth, 

micro-CT and cross-sectional methods used in 

extracted teeth are not suitable. CBCT provides 

detailed images of 3D anatomic structures without 

loss of information (Espir et al., 2018). In a previous 

study comparing micro-CT and CBCT 

measurements, it was shown that CBCT was 

sufficient to examine dentin thickness (Xu et al., 

2017). For all these reasons, CBCT was preferred as 

the reference standard to compare the accuracy of the 

panoramic images.  

The statistical analysis of the comparison between the 

two methods includes Bland-Altman, linear 

regression, and correlation analysis. Correlation and 

linear regression analysis evaluate the relationship 

between two quantitative measurement methods and 

are improper for our study. In the present study, the 

Bland-Altman analysis was applied to compare the 

two methods. The Bland-Altman analysis uses the 

mean difference and limits of agreement to compare 

the two methods. The goal of Bland-Altman analysis 

is to evaluate bias between mean differences in 

methods (Gerke, 2020).  

One of the critical factors of treatment planning is 

diagnostic information gained from the clinical and 
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radiological examination. Three-dimensional 

imaging techniques such as CBCT present more 

information than 2D images because of reducing or 

eliminating superimpositions. Therefore, CBCT is 

also recommended before endodontic treatment for 

the high accuracy of measurements (Asgary et al., 

2016). Although CBCT has a very high diagnostic 

accuracy, there are several disadvantages such as high 

radiation dose. According to “as low as reasonably 

achievable (ALARA)” principles some researchers 

do not recommend routine usage of CBCT before 

endodontic treatment (Hiebert et al., 2017).  

Periapical radiographs are used frequently as a 

preoperative diagnostic tool in routine clinical 

examinations and an essential part of endodontic 

management (Asgary et al., 2016). Panoramic 

radiography gives insight into the morphology and 

anatomy of a tooth to the clinician. The results of our 

study provided diagnostic information for dental 

clinics or hospitals that only use panoramic 

radiography before endodontic treatment. We aimed 

to guide the results of our study to clinicians in 

institutions or military clinics where periapical 

radiography is not available.   

This is the first study to examine the accuracy of 

dentin thickness in the DZ on panoramic radiography. 

The differences between the two methods were found 

to be 0.5 mm for MB, 0.48 mm for ML, and 0.43 mm 

for the distal canal. These results might be attributed 

to the image distortion and horizontal magnification 

properties of panoramic radiography. 

The enlargement of the canal during endodontic 

instrumentation can cause a decrease in the dentin 

thickness. A previous study showed that the amount 

of substance loss in DZ was greater than in the safety 

zone (Sousa et al., 2015). This reduction is a critical 

factor for prognosis in areas where dentin thickness is 

already thin. The results of the present study were 

considered clinically important. Because it has been 

reported that 0.15-0.24 mm dentin is removed in 

endodontic treatment during instrumentation (Oliver 

et al., 2016). Besides, the minimum dentin thickness 

required to prevent root fracture against the 

compaction forces applied during filling was 0.2-0.3 

mm (Lim & Stock, 1987). According to previous 

literature information and the results of our study, an 

approximate formula has been created. ‘The danger 

limit Formula’ was created as follows; 

 The danger limit (X) (mm, on panoramic 

radiography) = -0.5 mm (panoramic distortion effect) 

-[0.15~0.24](removed during endodontic 

instrumentation) +[0.2~0.3](required for compaction 

forces). 

So, the danger limit (X) can be considered as 0.9~1 

mm. The dentin thickness of less than 0.9-1 mm 

measured on the panoramic image may be considered 

hazardous for strip perforation. This approximate 

formula provides an idea of the minimum amount of 

dentin thickness required to maintain the integrity of 

the tooth after endodontic treatment without 

perforation. However, this formula does not give a 

clear idea about the susceptibility to fracture against 

the masticatory forces and the survival rate of the 

tooth. A previous study concluded that dentin 

thickness of less than 1.3 mm was a risk factor for 

fracture (Silva et al., 2020). Another study reported 

that the minimum dentin thickness required for post-

core treatment is 1 mm to prevent root fracture 

(Raiden et al., 2001). For the teeth that require post-

treatment, the danger limit (Xp) can be considered as 

1.9~2 mm. So the clinician should be careful when 

measuring 1.8-2 mm dentin thickness on panoramic 

radiography.  

There are numerous studies to measure the dentin 

thickness of DZ which is between 0.78 and 1.25 (De-

Deus et al., 2019; Junior et al, 2014; Kessler et al., 

1983). In the present study, the DZ dentin thickness 

on CBCT was found to be 0.95, 0.98, and 0.98 for 

MB, ML, and D canals, respectively. In the current 

study, there is no statistically significant difference 

was observed in dentin thicknesses between MB, ML, 

and distal root canals. The results of our study were 

similar to those of previous studies found no 

differences in dentin thicknesses between MB and 

ML root canals (Harris et al., 2013; Garala et al., 

2003).  

On the other hand, there were differences in the 

average dentin thicknesses measured in the studies 

due to factors such as the method used, the method of 

measurement (if the measurement was repeated, how 

many examiners measured, etc.), the examiner's 

expertise, and differences in cross-sectional levels. In 

these studies, measurements were performed 2-5 mm 

below the furcation region (De-Deus et al., 2019; 

Junior et al, 2014; Kessler et al., 1983). Differences 

in cross-section levels may also result in different 

results. In the present study, measurements were 

performed at 3mm, 4 mm, and 5 mm below furcation, 

respectively. Some previous studies have concluded 

that the most sensitive levels were 3 to 4 mm below 

the furcation (Abou-Rass et al., 1980; Lazzaretti et 

al., 2006). Kessler et al. (1983) who measured 2-3 

mm below furcation, found the danger zone thickness 

to be higher than the present study. The various 

results in the literature can be explained by the 

differences in anatomical parameters of 

methodologies and the root curvature changes at 

different levels of the root. The present study 

demonstrated that the measurement at 4 mm below 

the furcation presented significantly thinner dentin 

thickness compared to the other two levels (3 mm and 

5 mm). In a previous study, using micro-CT, the DZ 

thickness was found to be 1.25 mm for the mesial root 

and 1.09 mm for the distal root (Junior et al., 2014). 

These results obtained from the middle third of the 

root are not similar to the results of the present study. 

However in that study; the measurement region, 

distance to furcation, how many examiners, and how 

many times were measured were not clearly defined. 

In the current study, these criteria were made clear.  
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The dentin thickness at 4 mm below the furcation has 

clinical importance because the curvature and 

concavity were quite prominent at this level. The 

average depth of concavity in DZ of the mesial roots 

ranges from 0.86 to 1.04 mm (Sauaia et al., 2010). 

Thus, this area is subject not only to strip perforation 

but also to the origin of the root fractures. Regions 

where the depth of the concavity is increased and the 

dentin thickness is reduced can be considered the 

focus of clinical failures including furcation lesions, 

perforation, and fractures. 

Abou-Rass et al. (1980) recommended an anti-

curvature technique to prevent strip perforation. The 

brushing motion technique to remove dentin equally 

from all canal walls has been recommended (Peters et 

al., 2008). ‘Brushing’ too much on the thin and 

concave walls can is likely to increase the risk of 

perforation. Numerous studies evaluated canal 

transportation and the centering ability of various 

systems and different kinematics (Liu et al. 2016; 

Silva et al., 2017). One of the main goals of these 

systems is to maintain the original form of the canal. 

Results of the present study have shown that without 

further imaging, the canal anatomy and dentin 

thickness cannot be accurately monitored on 

panoramic images. Therefore, there should not be any 

deviations in the shape of the canal during 

preparation. Our study showed that the thinnest 

dentin was observed 4 mm below the furcation. 

According to the data obtained from CBCT 

measurements, the MB root is the region with the 

thinnest dentin in DZ. Due to the superposition and 

distortion that occurred in the panoramic radiography, 

it is not possible to accurately examine the MB canal, 

which is the riskiest location with the thinnest dentin. 

Misidentification of the root canal is a predisposing 

factor for root perforations. Akhlaghi et al. (2010) 

reported the greatest ratio of dentin removal during 

instrumentation in the DZ on the distolingual aspect 

of the MB canal in the mid-root of mandibular molars 

compared to other walls. In the present study, CBCT 

measurements were performed from this distolingual 

wall (the thinnest part observed in the axial cross-

section) and it was concluded that the panoramic film 

was misleading because the concave distolingual area 

was superposed. Consequently, clinicians should 

carefully examine to avoid instrumentation-related 

strip perforation in this concave area.  

In this study, a specific age range was included for the 

evaluation of DZ to eliminate the effect of the 

deposition of the secondary dentin. DZ thickness is 

increased with age and pulp volume is decreased (Star 

et al., 2011). Due to the thin dentin thickness in young 

teeth, clinicians should be careful in root canal 

preparations in terms of strip perforation, especially 

in root curvature. 

The limitations of this study are the small number of 

samples and to use of CBCT for investigating the 

dentin thickness of DZ. However, the strength of our 

study is that it is the first study to investigate the 

accuracy of panoramic radiography for dentin 

thickness in DZ. Our results are concerning clinicians 

in institutions where periapical radiography does not 

exist and provide information about the danger zone 

before endodontic treatment. Further studies with a 

larger sample size would evaluate dentine thicknesses 

with different levels. 

 

CONCLUSION 

DZ on panoramic radiography. Within the limitations 

of this study, on panoramic radiography, 0.5 mm 

distortion occurred in the DZ. CBCT reveals root 

concavity that must be recognized before treatment to 

avoid strip perforation. The dentin thickness of less 

than 1 mm is the most prone to perforation. It is 

recommended to refer to CBCT data if the dentin 

thickness of the DZ measured less than 1 mm on 

panoramic radiography. The dentin thickness was 

lowest at 4 mm below the furcation. To reduce strip 

perforation during endodontic treatment, root canal 

morphology should be evaluated correctly by the 

clinician. 
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