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ABSTRACT

Different forensic radiological methods of determining the person's age can be used for the various 

purposes: social benefits, illegal migration, proving marriage and numerous administrative procedures. 

Secondary dentin deposition is the phenomenon responsible for reducing the pulp chamber volume of the 

tooth during aging. The aim of this study was to examine whether the pulp volume of mandibular canine is 

in correlation with person's age and sex. The study included 100 patients aged between 13-81 years. 

Previously made 3D CBCT images from the x ̶  ray of the Faculty of Dentistry database, University of 

Sarajevo were used for the research. Patients included in this research had to have intact mandibular 

canines and data of the patient's age and gender available. The Ethics Committee approved the research. 

Pulp chamber dimensions were measured in the Sidexis 4 program and calculated using the formula for 

the volume of a cylinder. The statistical analysis of data was performed. The obtained results confirmed 

that the pulp chamber volume of mandibular canines decreases with the aging of the patient, due to the 

deposition of secondary dentin. It was determined that the patient's gender is not related with the 

changes in pulp chamber volume during aging.  Axial section is statistically in correlation to the patient's 

age, making it more related in comparison to other two sections (cross  sectional and longitudinal 

sections).
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Introduction

Forensic dentistry is a specific segment of 

modern dental medicine. Age estimation, using the 

forensic methods is crucial for identification of 

living or deceased person (especially during the 

identification of posthumous remains). Due to its 

biological properties, tooth is resistant to high 

temperatures and decompositions in various 

media, and can provide very useful information 

concerning the patient's age [1]. In forensic 

dentistry, the methods for the estimation of dental 

age are classified into: morphological, radiological 

and biochemical. Age estimation using the 

radiographic methods is the most popular, since it 

is not invasive, and does not require extraction or 

destruction of the tooth. 3D CBCT imaging is 

simple procedure, where the patient is exposed to 

a lower dose of radiation compared to the initially 

used CT [2]. Pulp is located in cavum dentin, 

laterally surrounded by dentin. Dentin is the vital 

tissue which forms the major component of the 

tooth. There are three types of dentins: primary, 

secondary and tertiary dentin [3]. Through aging, 

secondary dentin reduces the pulp chamber by its 

deposition [4]. 

Canines are massive teeth with one root. 

Mandibular canines are smaller than the upper 

ones, with less prominent cuspis and tuberculum 

dentale. Their root is mesiodistally compressed; 

the crown has a lingual inclination. The diameters 

of the canine vestibular surface are not equal so 

they appear more elongated than the upper ones 

[5]. Numerous researches have performed similar 

analysis on teeth of inter-canine and trans-canine 

sectors, however several authors suggest canines 

for the analysis of pulp chamber volume, since 

canines remain in the mouth for a long time, have a 

voluminous pulp and due to their morphology are 

easy to analyze making them very suitable for this 

type of research [6-18].

Study objectives

By analyzing 3D CBCT images, measure the 

parameters for calculating the pulp volume of 

mandibular canines in two sections: axialis and 

cross  sectional.

- Include the obtained values in the formula for 

calculation the volume of pulp chambers. 

- Determine the existence of correlation between 

the patient's age and the volume of pulp 

chamber of mandibular canines.

- Determine the existence of correlation between 

the gender of the patient and the volume of pulp 

chamber of mandibular canines.

- Determine the existence of correlation between 

the used sections (axialis and cross  sectional), 

age and gender of the patient.

Material and methods

Research is a retrospective study, where the 

analyzed 3D CBCT images are collected from the x 

ray database of the Faculty of Dentistry University 

of Sarajevo. The research was conducted with the 

approval of the Ethics Committee of the Faculty of 

Dentistry No. 02-3-4-59-1-14/2021. 100 3D CBCT 

technically correct images were selected which 

had to meet the inclusion criteria in terms of 

existence of two intact mandibular canines, as well 

as the age and gender of the patient had to be 

noted. Impacted mandibular canines were 

excluded from the research, as well as the teeth 

with dental caries, large restorations, periapical 

lesions, root resorptions, pulp calcifications and 

images with artifacts. The 3D device used in this 

research is 3D CBCT GALILEOS COMFORT and 

SOFTWARE SIDEXIS 4. After the opening of the 3D 

image of the selected patient by positioning the 

focus on the mandibular right of left canine, the 

image of the tooth in 3D Layout in 3 sections is 

available; Axial, Crosssectional and Longitudinal 
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(Figure 1, 2, 3). Sidexis 4 is consisted of tools for 

adjusting the brightness, sharpness and contrast. 

During the measurement of the pulp chamber 

volume, the brightness and contrast are enhanced 

in order to clearly define the space of the chamber 

and make the process of measurement easier. The 

method of free measurement was used. Point A and 

point B were marked by a special tool, and the 

distance was measured in millimeters. Measure-

ments were repeated 2 to 3 times adjusting the 

projection of the selected canine on 3D CBCT 

image. The measured parameters are included in 

the formula for calculating the volume of the 
2

cylinder (V=r *v*3.14), where r is the radius 

measured in the Axial projection, V is the height 

measured in Cross  sectional and Longitudinal 

projections in mm. The obtained results are 

inserted into the formula, and the volume of the 
3

patient's pulp chamber was obtained in mm . 

Statistical analysis

Pearson's correlation coefficient was used for 

the statistical evaluation of the correlation 

between the age of the person and the pulp 

chamber volume of mandibular canines.

Differences between the genders according to 

the pulp chamber volume of mandibular canines is 

calculated using t  test for independent samples.

Using multiple regression, the axial, cross  

sectional and longitudinal sections were compared 

with the patient's age, to determine whether one of 

those sections would be more predictive than the 

other one for the person's age. 

Multivariate analysis of variance (MANOVA) 

was performed for examining whether there is a 

difference between genders when compared at the 

axial, cross  sectional and longitudinal section of 

the right and left canine.

Results

Correlation between the age and the pulp 

chamber volume of mandibular canines

It was estimated that the pulp chamber volume 

of mandibular canines decreases with the aging of 

the patient (Graphs 1. and 2.)

Difference between the genders according to 

the pulp chamber volume of mandibular 

canines

It was demonstrated that males and females do 

not differ according to the pulp chamber volume of 

mandibular canines (Graphs 3. and 4.). 

Comparison of the correlation between the 

axial and longitudinal level of the pulp of 

mandibular canines with the patient's age

Only the axial section is statistically in 

correlation to the patient's age. However, this 

result only applies to the left canine (Table 1.).

Comparison of axial and longitudinal section 

by the gender

The authors wanted to examine whether there 

is a difference between genders when compared at 

the axial, cross  sectional and longitudinal section 

of the right and left canine. It is concluded that 

there is not any difference between males and 
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Figure 1. Axial projection

Figure 2. Longitudinal projection

Figure 3. Crosssectional projection

Graph 1. Scatter diagram of correlation between 
the age and the pulp volume of the right canine.

Graph 2. Scatter diagram of correlation between 
the age and the pulp volume of the left canine.

Graph 4. Graphic presentation of comparison of pulp 
chamber volume of mandibular canines between males 

and females for the left canine (1= male, 2= female)

Graph 3. Graphic presentation of comparison of pulp 
chamber volume of mandibular canines between males 

and females for the right canine (1= male, 2= female)

**

**

*p < .05. **p < .01.

Table 1. Results of multiple regression with four predictors

(DDh, DDr, DLr, DLh) with age as the criterion variable.
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Conclusion

It was estimated that the pulp chamber volume 

of mandibular canines decreases with the aging of 

the patient. There is no any difference between 

men and women concerning the pulp chamber 

volume of mandibular canines. The axial section 

was statistically related to the age of the patient, 

while the cross  sectional and longitudinal ones are 

not related to the patient's age. There is no any 

difference between men and women in either the 

axial or longitudinal section of the canine in both, 

left and right canine.
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the canine (Graphs 5. and 6.).

Discussion

The average age of the patients was 39,8 years. 

Distribution of patients by gender was: 46% men 

and 54% women. 

It was estimated that the pulp chamber volume 

of mandibular canines decreases with the aging of 

the patient. Such results are in accordance with the 

researches of other authors, who point out that the 

deposition of secondary dentin increases with 

aging, additionally same authors suggest using 

regression formulas for determining the patient's 

age based on the calculated pulp volume. [10, 16, 

19]. 

Furthermore, correlations of the axial, cross  

sectional and longitudinal section are compared 

with the patient's age, it was examined whether 

any of these sections will be more predictive for the 

person's age. In 2016, Rai at all. [20] conducted a 

study of dental age assessment by analyzing CBCT 

images in relation to 3 sections (axial, coronal and 

sagittal) measured in dental chamber of maxillary 

canines. The most significant correlation with the 

respondent's age was observed in the axial section, 

while the results were not significant in other two 

sections. Similar results were obtained in this 

study. 
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axial, cross  sectional and longitudinal sections of 
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Finally, it is important to emphasize the fact that 

using the software for the automatic segmentation 

of the pulp chamber would allow gaining more 

accurate results and make the measurements 

easier, while in this study the results were obtained 

by manual measurement.

Graph 5. Graphic presentation of differences between 
males  and females in the axial (DDr) and longitudinal 
(DDh) section for the right canine (1= male, 2= female)

Graph 6. Graphic presentation of differences between 
males and females in the axial (DDr) and longitudinal 
(DDh) section for the left canine (1= male, 2= female)
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Discussion

The average age of the patients was 39,8 years. 
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It was estimated that the pulp chamber volume 

of mandibular canines decreases with the aging of 

the patient. Such results are in accordance with the 
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deposition of secondary dentin increases with 

aging, additionally same authors suggest using 

regression formulas for determining the patient's 

age based on the calculated pulp volume. [10, 16, 
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Furthermore, correlations of the axial, cross  
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with the patient's age, it was examined whether 

any of these sections will be more predictive for the 
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best correlation of pulp volume reduction with the 
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Finally, it is important to emphasize the fact that 

using the software for the automatic segmentation 

of the pulp chamber would allow gaining more 

accurate results and make the measurements 

easier, while in this study the results were obtained 

by manual measurement.

Graph 5. Graphic presentation of differences between 
males  and females in the axial (DDr) and longitudinal 
(DDh) section for the right canine (1= male, 2= female)

Graph 6. Graphic presentation of differences between 
males and females in the axial (DDr) and longitudinal 
(DDh) section for the left canine (1= male, 2= female)
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ASSESSMENT OF QUALITY OF 
LIFE IN PATIENTS WITH CHRONIC 
GENERALIZED PERIODONTITIS 
AND PERIODONTAL DISEASE

1Sadykov M.I. *, Nesterov A.M., Sagirov M.R.

1 Department of Prosthetic Dentistry, Samara State Medical University, 
Samara, Russian Federation

ABSTRACT

Periodontal tissue diseases such as periodontitis and periodontal disease are urgent medical and social 

problems. Chronic generalized periodontitis and periodontal disease of moderate severity are the causes 

of a cosmetic defect when smiling and bad breath when talking, in addition, the function of chewing is 

disrupted, articulation changes contributing to a deterioration in the quality of life in socio-psychological 

terms, that is, limiting a person's ability to freely communicate in society.

The study was aimed to identifying the relationship between the quality of life in patients with chronic 

generalized periodontitis and periodontal disease of moderate severity with indicators before and after 

periodontal treatment. 

Materials and Methods. The integral assessment related to dental health was determined on the basis of 

a questionnaire to determine the index "Dental Health Impact Profile OHIP-14". Patients of the main and 

control groups filled out the questionnaire 3 times: before treatment, 6 and 12 months after the 

treatment. 

Result. Conducting periodontal treatment with the use of new technologies in patients with chronic 

generalized periodontitis and periodontal disease of moderate severity showed an improvement in 3 

main indicators of the quality of life regarding the problem of eating, the problem in communication and 

the problem in everyday life.

Conclusion. The study showed that the use of modified effects on periodontal tissues of local 

carboxytherapy allows to achieve a good level of quality of life after 6 months.

Keywords:  quality of life, periodontitis, periodontal disease.
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