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ABSTRACT    

 INTRODUCTION: Age estimation is more significant in the forensic sector since it 

helps with a variety of concerns, including missing persons, suspected criminals, and 

child abuse, in addition to helping with deceased identification. owing to teeth's 

extreme resistance to time, force, and physical assaults. Consequently, age 

determination in the forensic sector depends on the morphological and radiological 

study of teeth. The pulp dentinal complex reacts to different stimuli. This leads to the 

production of secondary dentine, a crucial aspect of aging, which causes the pulp 

cavity to shrink. The secondary dentin that forms on the pulp cavity walls as people 

age causes the pulp chamber to shrink. 

OBJECTIVES: To determine the relationship between chronological age and pulp 

chamber size of permanent maxillary canines in patients visiting the dental teaching 

hospital Peshawar, A cross-sectional study.  

METHODOLOGY: This cross-sectional study involved 150 patients visiting the 

radiology department of  Sardar Begum Dental College and Hospital,Peshawar . 

Individuals between 18 – 65 age who had previously been advised Cone Beam 

Computed Tomography were included. The CNIC card was used to record the 

birthdate. Depending on the type of tooth, the Pearson correlation coefficient and 

linear regression were utilized to evaluate the association between the pulp chamber's 

size and chronological age. Data analysis was performed using SPSS version 27. A 

fixed significance level of p<0.05 was applied.  

RESULTS: The research involved a total of 150 patients. 18 was the minimum age 

that was recorded, while 65 was the maximum. 47 was the average age. In this study, 

there was a significant inverse association between age and changes in the pulp 

chamber size of maxillary permanent canines.  

CONCLUSION: In the current investigation, there was a statistically significant 

relationship between age and the pulp chamber size of maxillary permanent canines. 

Therefore, the maxillary permanent canine is a helpful index for estimating human 

age with some degree of precision and accuracy. 

Keywords:  Estimation of age, Computing cone-beam tomography, pulp cavity 

dimensions, Secondary dentin. 
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Introduction:  

Tracing an individual's biological profile from skeletal remains is a fundamental 

problem in studying ancient human populations and forensic science.1  Partially or 

fully skeletonized human remains can be difficult to identify visually or in poor 

condition2, especially when figuring out the age of death 3. Teeth are essential for 

reconstructive identification due to their greater resistance to biological, 

pathological, and environmental variables than bones,4 and  are preserved after the 

death.5 Other methods like dental growth, tooth eruption and skeletal maturation 

are also employed . The physiological and morphological changes in teeth, such as 

pulp volume, secondary dentin deposition, root dentin transparency, and tooth 

attrition are the age estimation techniques.6 Both genetic and environmental factors 

have less impact on these alterations.7 One of the most important markers of age 

estimation is secondary dentin deposition, which results in a reduction of pulp cavity 

volume in adults after the full eruption of permanent teeth.8  Dental examination is a 

key component of forensic identification and it is complemented by a number of 

sophisticated procedures such as mineralization studies of molars, radiocarbon 

analysis and biochemical evaluations. 6 New non-invasive techniques for determining 

the dental age include panoramic, periapical, and cone beam tomography (CBCT) 

images.9 Periapical and panoramic radiographic methods are 2D projections 10 which 

are extemely prone to distortion and significant magnification problem.11 Cone 

beam computed tomography (CBCT) is now the method of choice  for researching 

dental microstructures because to advance imaging techniques, reduced radiation, 

faster imaging and more accurate visualization are just a few benefits of  CBCT.12,13 

Prior studies was on the pulp tooth volume ratio(PTVR) and age revealed 

complexity.14 Permanent maxillary canines have resilience to wear, durability, and 

bigger pulp dimensions.15 These characteristics make data processing easier and 

increase their accuracy as indicators of chronological age.16 The study attempts to 

determine a relationship between age and pulp chamber size in maxillary canines, 

assessing the methods suitability for both clinical and forensic uses. 
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Material and Methods: 

A cross- sectional investigation was conducted. Duration of study was 6 months. 

Patients above the age of 18 who had fully developed maxillary canines were 

included. Excluded patients with developmental abnormalities, crown restorations, 

occlusal trauma, periodontal disease, orthodontic therapy, caries, missing or 

impacted canines, and pregnant women. After receiving approval from the institutes 

ethical council, 150 volunteers who were prescribed CBCT selected from the private 

dental college radiology department. Informed consent was provided by the 

participants. Radiographic evaluations were performed. Single tooth per arch was 

selected. Used a scanner equipped with an x-ray source and detector, took pictures, 

and used MIMIC software to process them, The image was trimmed, the object was 

rebuilt, the surrounding structures were eliminated, and the measurements were 

taken.The link between the size of the pulp chamber and its chronological age was 

assessed using a linear regression model and the Pearson coefficient test. To analyze 

the data, SPSS version 27 was utilized. The level of significance was p< 0.05. 

 

Results: 

There were 150 participants in the study. 55 (37%) were men and 95 (63%) were 

women. The average age of the patients were 47 years old with lowest and 

maximum ages of 18 and 65 respectively and standard deviation was 16.198. In table 

1 and 2, the Pearson test and the regression model of age and permanent maxillary 

canines are displayed. The results showed that the size of pulp chamber of maxillary 

canines were negatively correlated with age. A steady reduction in pulp chamber size 

was noted with increasing age. A statistical investigation that employed regression 

analysis and Pearson correlation revealed a substantial association (p< 0.05), 

suggesting that age is a powerful predictor of pulp chamber size. Secondary dentin 

deposition caused the pulp chamber to shrink in size in elderly people, but in 

younger people , it seemed larger and more defined. Its possible application in age 

estimatation is supported by these results, which indicate the pulp chamber size 

declines predictably with age. 
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Table1: Pearson test 

 Value  Standard 
error 

Approximate T Approximate 
significant 

Pearson test -986   .002   -72.827  <.001 

 Correlation       -1.000       .000  -37724.23   .000 

No. Of valid 
cases 

        150    

 

 

 
Table 2: Regression model 
 

 Sum of 
squares 

     df  Mean 
square 

       F  Significant 

Regression  15.642       1 15.642  5303.817 <.001 

Total  16.078     149    

 

 

 

 

 

 

 

 

 

Graph1: Scatter graph 
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Age and the pulp chamber size of maxillary canines were clearly correlated 

negatively, according to the scatter graph analysis. The pulp chambers dimensions 

gradually shrunk with age. The data points in the scatter plot showed that older 

people had smaller pulp chamber diameters, with data points moving downward, 

and younger people had larger pulp chambers, with data points clustering in the 

higher range. These results demonstrate that the pulp chamber size regularly 

decrease with age, most likely as a result of secondary dentin deposition.  

 

Discussion:  
 
Estimating an adults age in forensic odontology is a difficult task.Teeth must be 

sectioned in order to express morphological changes, which is not feasible in living 

people. As a result , the radiography method is mostly used to determine the age of 

live people.17 By assessing the pulp dimensions, Kvaal et al. Developed a 

radiographic method in 1995 to determine age based on secondary dentin 

deposition. Pulp width was thought to be significantly linked with the participants 

ages.18 For this use, any tooth will do. However, canines are preferable due to their 

lower incidence of caries, one root and pulp chamber, and the fact that they typically 

stay in the mouth cavity until old age.19 Currently, CBCT scans provide valuable 
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three- dimensional information about teeth and are used more often in forensic 

dentistry than standard CT due to their excellent resolution and minimal radiation 

exposure.20 Furthermore, the precise volume of teeth and pulp may be calculated 

using CBCT, which also enables the determination of tooth and pulp areas in both 

buccolingual and mesiodistal dimensions.21 Therefore, this study used CBCT to 

estimate the age of adults based on maxillary canines. CBCT has been used in several 

research for forensic age estimation.22 PTR of lower canines was found to have a 

better reliability in determining age, p< 0.05 in an Indonesian  investigation.23 

Another study found that CBCT of upper jaw canines and PTR analysis (R2=0.392) 

may reliably determine the age of individuals of Iranian heritage.24 According to the 

results of earlier research, pulp area and age have an inverse connection.21 The 

results of the current investigation  showed  negative correlation between age and 

upper maxillary canine pulp chamber size, were comparable to this finding. The 

findings of the current study were confirmed by a few other investigations. A high 

association between PTR and estimated age (r=0.88) using CBCT was observed by 

Salemi et al.20Nevertheless, Molina et al. Found that assessing canines ,PTR was an 

unreliable method for FAE. The result of the current investigation showed that 

maxillary canines had the highest coefficient of determination. 

 

Conclusion:  

The study shows a strong correlation between maxillary canine pulp chamber size 

and age. Secondary dentin deposition throughout time is responsible for the steady 

decrease in pulp chamber size that is seen as age rises. In both clinical and forensic 

dentistry , this correlation emphasizes the value of maxillary canine pulp chamber 

size as a possible age estimation indicator. Larger sample sizes and more 

sophisticated imaging methods in future studies could improve the precision and 

relevance of this association in a number of domains, such as forensic investigation 

and dental practice age determination. 

 

 

References: 



Dr Tanzeela /Afr.J.Bio.Sc. 7(2) (2025)                                                    Page 21 
 

 
1.  Gualdi-Russo E, Saguto I, Frisoni P, Neri M, Mongillo J, Rinaldo N. Age estimation using 

tooth cementum annulations: bias and sources of inaccuracy. Frontiers in Bioscience-
Landmark. 2022 Apr 26;27(5):141. 

2. Dina Karimah Putri. Estimated Age Calculation with Tooth Coronal Index (TCI) 
Method Using Orthopanthomography in Malang City Population. Indonesian 
Journal of Legal and Forensic Sciences/Indonesian Journal of legal and Forensic 
Sciences. 2023 Jun 30;13(1):13–3. 

3. Rinaldo N, Saguto I, De Luca F, Neri M, Frisoni P, Gualdi-Russo E. Estimation of Age in 
Humans Using Dental Translucency of Permanent Teeth: An Experimental Study. Applied 
Sciences. 2023 May 21;13(10):6289. 

4. Elgazzar FM, Elboraey MO, El-Sarnagawy GN. The accuracy of age estimation from pulp 
chamber/crown volume ratio of canines obtained by cone beam computed tomography 
images: an Egyptian study. Egyptian Journal of Forensic Sciences. 2020 Dec;10:1-0. 

5. Verma M, Verma N, Sharma R, Sharma A. Dental age estimation methods in adult 
dentitions: An overview. Journal of Forensic Dental Sciences. 2019 May;11(2):57. 

6. Santos MA, Muinelo-Lorenzo J, Fernández-Alonso A, Cruz-Landeira A, Aroso C, Suárez-
Cunqueiro MM. Age Estimation Using Maxillary Central Incisor Analysis on Cone Beam 
Computed Tomography Human Images. International Journal of Environmental Research 
and Public Health. 2022 Oct 16;19(20):13370. 

7. Shan W, Sun Y, Hu L, Qiu J, Huo M, Zhang Z, Lei Y, Chen Q, Zhang Y, Yue X. Boosting 
algorithm improves the accuracy of juvenile forensic dental age estimation in southern 
China population. Scientific Reports. 2022 Sep 19;12(1):15649. 

8. Asif MK, Nambiar P, Mani SA, Ibrahim NB, Khan IM, Lokman NB. Dental age estimation 
in Malaysian adults based on volumetric analysis of pulp/tooth ratio using CBCT data. 
Legal Medicine. 2019 Feb 1;36:50-8. 

9. Alsudairi DM, AlQahtani SJ. Testing and comparing the accuracy of two dental age 
estimation methods on Saudi children: Measurements of open apices in teeth and the 
London Atlas of Tooth Development. Forensic Science International. 2019 Feb 
1;295:226-e1. 

10.  Mohamed EG, Redondo RP, Koura A, EL-Mofty MS, Kayed M. Dental Age Estimation 
Using Deep Learning: A Comparative Survey. Computation. 2023 Jan 29;11(2):18. 

11.  Anjani KG, Boedi RM, Sam B, Oscandar F. Dental age estimation in Indonesian adults: 
An investigation of the maxillary canine pulp-tooth volume ratio using cone-beam 
computed tomography. Imaging Science in Dentistry. 2023 Sep;53(3):221. 

12. Afify MM, Salem WS, Mahmoud NF. Age estimation from pulp/tooth area ratio of canines 
using cone-beam computed tomography image analysis: study of an Egyptian sample. J 
Forensic Res. 2019;10(1):1-7. 

13. Issrani R, Prabhu N, Sghaireen MG, Ganji KK, Alqahtani AM, ALJamaan TS, Alanazi AM, 
Alanazi SH, Alam MK, Munisekhar MS. Cone-beam computed tomography: a new tool on 
the horizon for forensic dentistry. International journal of environmental research and 
public health. 2022 Apr 28;19(9):5352. 

14. Kazmi S, Shepherd S, Revie G, Hector M, Mânica S. Exploring the relationship between 
age and the pulp and tooth size in canines. A CBCT analysis. Australian Journal of 
Forensic Sciences. 2022 Nov 2;54(6):808-19. 

15. Genaro LE, Marconato JV, Conte MB, de Oliveira Capote TS. Permanent human canines: 
their importance for dental anatomy teaching. Brazilian Journal of Implantology and 
Health Sciences. 2023 Jul 8;5(3):910-23. 

16. Hidayat SR, Oscandar F, Malinda Y, Sasmita IS, Dardjan M, Murniati N, Lita YA. Human 
age estimation based on pulp volume of canines for chronological age estimation: 
Preliminary research. Padjadjaran Journal of Dentistry. 2018 Nov 30;30(3):184-9.  

17. Lee SM, Oh S, Kim J, Kim YM, Choi YK, Kwak HH, Kim YI. Age estimation using the 
maxillary canine pulp/tooth ratio in Korean adults: A CBCT buccolingual and horizontal 
section image analysis. Journal of Forensic Radiology and Imaging. 2017 Jun 1;9:1-5. 

18. Kvaal SI, Kolltveit KM, Thomsen IO, Solheim T. Age estimation of adults from dental 
radiographs. Forensic science international. 1995 Jul 28;74(3):175-85. 



Dr Tanzeela /Afr.J.Bio.Sc. 7(2) (2025)                                                    Page 22 
 

19. Kazmi S, Mânica S, Revie G, Shepherd S, Hector M. Age estimation using canine 
pulp volumes in adults: a CBCT image analysis. International journal of legal 
medicine. 2019 Nov;133:1967-76. 

20. Salemi F, Farhadian M, Askari Sabzkouhi B, Saati S, Nafisi N. Age estimation by 
pulp to tooth area ratio in canine teeth using cone-beam computed tomography. 
Egyptian Journal of Forensic Sciences. 2020 Dec;10:1-8. 

21. Yousefi F, Mohammadi Y, Ahmadvand M, Razaghi P. Dental age estimation using 
cone-beam computed tomography: A systematic review and meta-analysis. Imaging 
Science in Dentistry. 2023 Jun;53(2):91. 

22. Abdinian M, Katiraei M, Zahedi H, Rengo C, Soltani P, Spagnuolo G. Age estimation 
based on pulp–tooth volume ratio of anterior teeth in cone-beam computed 
tomographic images in a selected population: a cross-sectional study. Applied 
sciences. 2021 Oct 25;11(21):9984. 

23. Kurniawan A, Wibowo MR, Rizky BN, Prakoeswa BF, Saelung M, Alias A. Adults’ 
dental age estimation by mandibular canines’ pulp/tooth ratio in Surabaya, Indonesia. 
Bulletin of the International Association for Paleodontology. 2022 Jun 29;16(1). 

24. Haghanifar S, Ghobadi F, Vahdani N, Bijani A. Age estimation by pulp/tooth area 
ratio in anterior teeth using cone-beam computed tomography: comparison of four 
teeth. Journal of Applied Oral Science. 2019 Aug 12;27:e20180722. 


