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ABSTRACT 

The aim of this study is to evaluate the possibility of age estimation from root diameter and 

root canal diameter of maxillary central incisors using 100 CBCT images collected from the 

Department of Radiology, Saveetha Dental College.A total of 100 cone-beam computed 

tomography images were taken from the Department of Radiology, Saveetha Dental College 

and Hospitals, consisting of 50 males and 50 females aged between 15 and 64  years with 

individuals’ chronological age.Group I (15-24 years), group II (25-34 years), group III (35-44 

years), group IV (45-54 years), group V (55-64 years).The points used to locate  root canal 

diameter and root diameter in maxillary central incisors were marked. Root  diameter and 

root canal diameter were measured and the ratios of root canal diameter and root diameter 

were calculated. Correlation coefficient and linear regression analysis  was performed for 

both the sexes in the Chennai population. Root canal diameter/root diameter ratios showed 

higher correlation with age than root diameter, which was used to estimate age for both sex in 

different age groups from 15 to 64 years.The SEE ranged from 1.67 to 3.70 years for age 

estimation from total sample. Dental  age estimation  is possible using cone-beam  computed  

tomography from root diameter and root canal diameter of maxillary central incisors in the 

South Indian population. 
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INTRODUCTION 

Age identification in anthropology and forensics is at times difficult, yet it is 

important.Several methods have been reported in the literature for age 

estimation by analysis of teeth. The most widely accepted methods include the 

Gustafson and Johanson index, and assessment of dentin translucency and 

cementum annulation 
1–5

. Some of these methods are invasive and are not 

suitable for living individuals. The analysis of dental wear is the most 

commonly used method in anthropology 
6,7

 

Assessment of the pulp chamber space provides better opportunities in dental 

age estimation. This is based on the evaluation of secondary dentin apposition 
8
. This apposition is effective in age estimation as it is a continuous, age 

associated process that alters the size of the pulp chamber.Various techniques 

have been developed to study the size of the pulp chamber, including 

radiographs and tooth cross sections. Since cross sectioning of the tooth is 

destructive, radiographic assessment is a better option. Usually periapical and 

panoramic radiographs have been used for assessing the pulp to tooth area 

ratio 
9,10

. The major disadvantage of these radiographs is that they are two 

dimensional and may show distortion or magnification errors. To avoid this, 

computed tomography can be used as it is a more accurate and ideal method 

for evaluating the pulp/tooth ratio 
11

. 

 

With advancements in technology, cone-beam computed tomography is 

widely used in forensic odontology with better contrast resolution and lower 

dose.Yang et al studied the age through the volume of teeth imaged by CBCT, 

by evaluating the pulp/tooth ratio 
11

.Recent studies have been promoted to 

enhance age prediction into consideration population specific data 
12

. 

Our recent research portfolio slides numerous articles in reputed journals 
13–17

. 

Based on this experience we planned to pursue age estimation from root 

diameter and root canal diameter of maxillary central incisors radiographs in 

Chennai population using cone-beam computed tomography in this current 

study. 

 

MATERIALS AND METHOD 

A total of 100 cone-beam computed tomography images were taken from the 

Department of Radiology, Saveetha Dental College and Hospitals, consisting 

of 50 males and 50 females aged between 15 and 64 years with individuals’ 

chronological age. The exclusion criteria were: missing right maxillary central 

incisor, root canal treated right maxillary central incisor, with large areas of 

enamel overlap between neighbouring teeth, patients with severe periodontitis, 

with root curvature, with radio-opaque dental restorative materials visible on 

the CBCT images. 

Images were taken by Galileo cone-beam computed tomography and grouped 

into 7 age groups each sex: group I (15-24 years), group II (25-34 years), 

group III (35-44 years), group IV (45-54 years), group V (55-64 years). Kvaal 

et al found that there was no significant difference from the right and left side 

of the jaw. And so in the present study, the right central incisor was chosen 
7
. 

The points used to locate  root canal diameter and root diameter in maxillary 

central incisors were marked (Figure 1). CD was marked as root diameter, EF  

was marked as root canal diameter, root diameter and root canal diameter were 

https://paperpile.com/c/JZR4Zc/i3xL+A1bH+qQiK+JyoZ+vcWa
https://paperpile.com/c/JZR4Zc/R1cT+TxsZ
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https://paperpile.com/c/JZR4Zc/CsTh+9PYh+jeyR+ek2e+p9bD
https://paperpile.com/c/JZR4Zc/TxsZ


COMPETITIVE STRATEGY MODEL AND ITS IMPACT ON MICRO BUSINESS UNITOF LOCAL DEVELOPMENT BANKSIN JAWA PJAEE, 17 (7) (2020) 

2076 
 

measured with cone-beam computed tomography, the ratios of root canal 

diameter and root diameter were calculated. 

Gender difference was evaluated through analysis of covariance (ANCOVA) 

using SPSS 23.0. Correlation coefficient was calculated to ascertain  the 

association between age and root canal diameter as well as the association 

between age and root canal diameter/root diameter ratios. A linear regression 

model for age estimation for South Indian population was developed, and 

regression equations for both the sex separately were performed along with 

standard error of estimate (SEE). 

 

 

 
Figure 1 - The point O is the cemento enamel junction, draw a line A through 

point O which is perpendicular to line L. L is a line from centre of AO to root 

apex, CD  is root diameter, and EF is root canal diameter. 

 

RESULTS AND DISCUSSION 

 Age and sex distribution of individuals are tabulated in Tables 1 and 2. 

The descriptive statistics for different age groups, for root diameter, for root 

canal diameter and ratios of root canal diameter/root diameter of maxillary 

central incisors are shown in Table 3, respectively. Figure 2 represents a 

scatter diagram which shows the correlation between age and root canal 

diameter/root diameter  ratio. Linear regression analysis, where age was the 

dependent variable and root canal diameter/root diameter ratios were the 

independent variables, showed a coefficient of determination (R2= 0.818 for 

total sample, R2= 0.808 for male and R2=0.830 for female). 

Root canal diameter/root diameter ratios showed higher correlation with age 

than root diameter, which was used to estimate age for both sex in different 

age groups from 15 to 64 years. Linear regression equations for age estimation 

from root canal diameter/root diameter ratios were presented in Table 4. 

Regression equations along with standard error of estimate (SEE) have been 
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computed separately for each age group both sexes in Table 5. The SEE 

ranged from 1.67 to 3.70 years for age estimation from the total sample. 

 

 

Table 1 : Distribution for age and gender of cone-beam computed tomography 

images among the studied samples 

 

Age category Number  of 

males 

Number of  

females 

 

Total 

Group I (15-24) 10 10 20 

Group II (25-34) 10 10 20 

Group III (35-44) 10 10 20 

Group IV (45-54) 10 10 20 

Group V (55-64) 10 10 20 

Total 50 50 100 

 

 

Table 2 : Descriptive statistics for the chronological age of the Chennai  

population sample 

 

Age 

group 

Gende

r 

Age (years) 

N Minim

um 

Maxi

mum 

Mean  Stand

ard 

deviati

on 
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15 - 24 

years 

Male  10 16 23 18.90 2.13 

Femal

e 

10 15 24 20.40 2.95 

25 - 34 

years 

Male 10 25 34 29.30 3.50 

Femal

e 

10 25 34 28.80 3.58 

35 - 44 

years 

Male 10 35 43 39.50 2.95 

Femal

e 

10 36 44 39.50 2.68 

45 - 54 

years 

Male 10 46 54 48.80 2.86 

Femal

e 

10 45 52 48.00 2.40 

55 - 64 

years 

Male 10 55 64 58.80 3.65 

Femal

e 

10 55 62 57.50 2.46 

 

 

Table 3 : Descriptive statistics of South Indian population 

 

Age 

group

s 

Root diameter 

(mm) 

Root canal 

diameter (mm) 

Ratio 

Gender Gender Gender 

Male Female Male Female Male Female 

Me

an 

S

D 

M

ea

n 

S

D 

M

ea

n 

S

D 

M

ea

n 

S

D 

Me

an 

S

D 

Me

an 

S

D 

15 - 

24 

years 

6.5

3 

0.

53 

6.0

6 

0.

63 

1.

97 

0.

0

7 

1.

8

2 

0.

17 

0.3

0 

0.

01 

0.3

0 

0.

02 

25 - 

34 

years 

6.0

5 

0.

61 

5.7

6 

0.

66 

1.

69 

0.

2

9 

1.

5

7 

0.

13 

0.2

8 

0.

03 

0.2

7 

0.

02 
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35 - 

44 

years 

5.5

6 

0.

21 

5.6

9 

0.

30 

1.

39 

0.

0

7 

1.

4

6 

0.

08 

0.2

5 

0.

01 

0.2

6 

0.

02 

45 - 

54 

years 

5.7

9 

0.

58 

5.6

1 

0.

24 

1.

32 

0.

2

2 

1.

3

2 

0.

10 

0.2

2 

0.

03 

0.2

3 

0.

01 

55 - 

64 

years 

5.5

5 

0.

22 

5.6

4 

0.

29 

1.

05 

0.

0

2 

1.

0

6 

0.

06 

0.1

9 

0.

01 

0.1

9 

0.

02 

 

 

 

 
 Figure 2 : Scatter diagram which shows the correlation between age and root 

canal diameter/root diameter  ratio. Blue represents males and red represents 

females. Linear regression analysis shows that age was the dependent variable 

and root canal diameter/root diameter ratios were the independent variables, 

with a coefficient of determination (R2= 0.818 for total sample, R2= 0.808 for 

male and R2=0.830 for female) 
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Table 4 - Linear regression equations for both sexes and total in South Indian 

population 

Sexe

s 

Num

ber 

Linear regression 

equation 

R
2 

SE 

Male 50 110.50 - 287.60 * Ratio 0.808 20.25 

Fem

ale 

50 112.88 - 295.71 * Ratio 0.830 19.30 

Total 100 111.59 - 291.25 * Ratio 0.818 13.88 

 

 

Table 5. Linear regression equations for each age group both sex for South 

Indian  population 

 

Age category 

(groups) 

Gender Linear regression equation SEE R
2 

Group I  

(15 - 24years) 

Males Age = 44.08 - 83.09 * Ratio 1.83 0.34 

Females Age = 44.08 - 83.09 * Ratio 2.60 0.30 

Group II  

(25 - 34 years) 

Males Age = 40.59 - 40.77 * Ratio 3.46 0.13 

Females Age = 44.08 - 83.09 * Ratio 3.70 0.04 

Group III 

(35 - 44 years) 

Males Age = 77.00 - 150.0 * Ratio 2.85 0.17 

Females Age = 44.08 - 83.09 * Ratio 1.67 0.65 

Group IV 

(45 - 54 years) 

Males Age = 50.76 - 8.80 * Ratio 3.01 0.09 

Females Age = 44.08 - 83.09 * Ratio 2.52 0.01 

Group V 

(55 - 64 years) 

Males Age = 97.29 - 203.7 * Ratio 3.04 0.37 

Females Age = 44.08 - 83.09 * Ratio 2.24 0.25 

 

A number of methods can be used for age estimation through analysis of the 

morphological parameters and biological indicators of the teeth. These include 

dentin translucency, cementum annulations, dental nuclear tests, and amino 

acid racemization. Some of these methods are time consuming, invasive and 

unethical. So with rapid development of imaging techniques, age estimation 
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has become easier and more reliable. Nowadays, CBCT has been introduced 

providing a new approach for age estimation 
18

. 

 

In this study, maxillary teeth were chosen as Brkic et al described that the 

teeth in the upper jaw showed stronger correlation than mandibular teeth for 

dental age estimation 
19

. Also, the root canal systems, anatomical 

characteristics of central incisors are not much complicated even compared to 

other teeth in the same jaw. The reason behind measuring the root diameter 

and root canal diameter at the ¾ level from root apex is that area is more 

stable and reliable as it is encased by alveolar bone that helps in avoiding the 

impact of environmental factors like abrasion, food and saliva. 

The ratio between root canal diameter to root diameter was considered in this 

study so as to reduce the effects of variation in the size of the tooth and also to 

nullify the errors in magnification and angulations of the radiographs. Results 

obtained through correlation and regression analysis reveals that the ratio 

showed higher correlation with age when compared to root diameter. From the 

results it is found that there is no significant gender difference on dental age 

estimation in the Chennai population. This is in accordance with Zaher JF et al 

and Cameriere et al 
20,21

 . 

However, it is in contrast with Babshet et al 
22

. Along with linear regression 

equations, standard error of estimate was computed in order to predict the 

deviation of the age that is estimated from the actual age. Lower the value of 

SEE, greater is the reliability of the equation. In this study, SEE ranged from 

1.67 to 3.70 which is smaller and considered more stable than Zaher et al who 

found SEE to be 1.2 to 5.08 
20,21

.  The present study reveals a statistically 

significant correlation between age and root canal to root diameter ratios in the 

Chennai population with age ranging from 15 to64 years using CBCT. 

 

CONCLUSION 

Thus it can be concluded that dental age estimation using CBCT from 

maxillary incisor teeth in the Chennai population showed promising results. 

Hence, it can be stated that dental age estimation using CBCT is a reliable 

method in age estimation. Also, since there is an obvious correlation between 

the ratio and age, the ratio in maxillary central incisors is an age dependent 

variable which can be used in age estimation with reasonable accuracy. It is 

also desirable that ethnic difference should be taken into account in the studies 

done in age estimation. However, further research has to be done with a larger 

sample size with different types of teeth to improve the accuracy of age 

estimation. 

 

ACKNOWLEDGEMENT 

The authors are thankful to the management of Saveetha Institute of Medical 

& Technical Science (SIMATS), Chennai, India for the  facilities, 

encouragement and constant support to carry out this work. 

 

CONFLICT OF INTEREST 

All authors have no conflict of interest 

 

 

 

https://paperpile.com/c/JZR4Zc/Fg5S
https://paperpile.com/c/JZR4Zc/TXA6
https://paperpile.com/c/JZR4Zc/h7IF+xWtZ
https://paperpile.com/c/JZR4Zc/tJWx
https://paperpile.com/c/JZR4Zc/h7IF+xWtZ


COMPETITIVE STRATEGY MODEL AND ITS IMPACT ON MICRO BUSINESS UNITOF LOCAL DEVELOPMENT BANKSIN JAWA PJAEE, 17 (7) (2020) 

2082 
 

REFERENCES 

1.  Gustafson G. Age determination on teeth. J Am Dent Assoc 1950; 41: 

45–54. 

2.  Yondri L-., Lutfi-Yondri. Age Estimationof Pawon Manwith Teeth 

Identification Using Johanson Method Through Cbct 3d Radiograph. 

AMERTA 2018; 36: 1. 

3.  Bang G, Ramm E. Determination of age in humans from root dentin 

transparency. Acta Odontol Scand 1970; 28: 3–35. 

4.  Kagerer P, Grupe G. Age-at-death diagnosis and determination of life-

history parameters by incremental lines in human dental cementum as 

an identification aid. Forensic Sci Int 2001; 118: 75–82. 

5.  Wittwer-Backofen U, Gampe J, Vaupel JW. Tooth cementum annulation 

for age estimation: Results from a large known-age validation study. 

American Journal of Physical Anthropology 2004; 123: 119–129. 

6.  Drusini A, Calliari I, Volpe A. Root dentine transparency: Age 

determination of human teeth using computerized densitometric 

analysis. American Journal of Physical Anthropology 1991; 85: 25–30. 

7.  Kvaal SI, Kolltveit KM, Thomsen IO, et al. Age estimation of adults from 

dental radiographs. Forensic Science International 1995; 74: 175–185. 

8.  Kvaal SI, Sellevold BJ, Solheim T. A comparison of different non-

destructive methods of age estimation in skeletal material. 

International Journal of Osteoarchaeology 1994; 4: 363–370. 

9.  Paewinsky E, Pfeiffer H, Brinkmann B. Quantification of secondary 

dentine formation from orthopantomograms--a contribution to forensic 

age estimation methods in adults. Int J Legal Med 2005; 119: 27–30. 

10.  Cameriere R, Ferrante L, Belcastro MG, et al. Age estimation by 

pulp/tooth ratio in canines by peri-apical X-rays. J Forensic Sci 2007; 

52: 166–170. 

11.  Yang F, Jacobs R, Willems G. Dental age estimation through volume 

matching of teeth imaged by cone-beam CT. Forensic Science 

International 2006; 159: S78–S83. 

12.  Ubelaker DH, Parra RC. Application of Three Dental Methods of Adult 

Age Estimation from Intact Single Rooted Teeth to a Peruvian Sample. 

Journal of Forensic Sciences 2008; 53: 608–611. 

13.  Subramaniam N, Muthukrishnan A. Oral mucositis and microbial 

colonization in oral cancer patients undergoing radiotherapy and 

chemotherapy: A prospective analysis in a tertiary care dental hospital. 

J Investig Clin Dent 2019; 10: e12454. 

14.  Vadivel JK, Govindarajan M, Somasundaram E, et al. Mast cell 

expression in oral lichen planus: A systematic review. J Investig Clin 

Dent 2019; 10: e12457. 

15.  Patil SR, Maragathavalli G, Ramesh DNSV, et al. Assessment of 

Maximum Bite Force in Oral Submucous Fibrosis Patients: A 

Preliminary Study. Pesqui Bras Odontopediatria Clin Integr 2020; 20: 

482. 

16.  Patil SR, Maragathavalli G, Araki K, et al. Three-Rooted Mandibular 

First Molars in a Saudi Arabian Population: A CBCT Study. Pesqui 

Bras Odontopediatria Clin Integr 2018; 18: e4133. 

17.  Patil SR, Yadav N, Al-Zoubi IA, et al. Comparative Study of the Efficacy 

of Newer Antioxitands Lycopene and Oxitard in the Treatment of Oral 

http://paperpile.com/b/JZR4Zc/i3xL
http://paperpile.com/b/JZR4Zc/i3xL
http://paperpile.com/b/JZR4Zc/i3xL
http://paperpile.com/b/JZR4Zc/i3xL
http://paperpile.com/b/JZR4Zc/i3xL
http://paperpile.com/b/JZR4Zc/i3xL
http://paperpile.com/b/JZR4Zc/A1bH
http://paperpile.com/b/JZR4Zc/A1bH
http://paperpile.com/b/JZR4Zc/A1bH
http://paperpile.com/b/JZR4Zc/A1bH
http://paperpile.com/b/JZR4Zc/A1bH
http://paperpile.com/b/JZR4Zc/qQiK
http://paperpile.com/b/JZR4Zc/qQiK
http://paperpile.com/b/JZR4Zc/qQiK
http://paperpile.com/b/JZR4Zc/qQiK
http://paperpile.com/b/JZR4Zc/qQiK
http://paperpile.com/b/JZR4Zc/qQiK
http://paperpile.com/b/JZR4Zc/JyoZ
http://paperpile.com/b/JZR4Zc/JyoZ
http://paperpile.com/b/JZR4Zc/JyoZ
http://paperpile.com/b/JZR4Zc/JyoZ
http://paperpile.com/b/JZR4Zc/JyoZ
http://paperpile.com/b/JZR4Zc/JyoZ
http://paperpile.com/b/JZR4Zc/vcWa
http://paperpile.com/b/JZR4Zc/vcWa
http://paperpile.com/b/JZR4Zc/vcWa
http://paperpile.com/b/JZR4Zc/vcWa
http://paperpile.com/b/JZR4Zc/vcWa
http://paperpile.com/b/JZR4Zc/R1cT
http://paperpile.com/b/JZR4Zc/R1cT
http://paperpile.com/b/JZR4Zc/R1cT
http://paperpile.com/b/JZR4Zc/R1cT
http://paperpile.com/b/JZR4Zc/R1cT
http://paperpile.com/b/JZR4Zc/R1cT
http://paperpile.com/b/JZR4Zc/R1cT
http://paperpile.com/b/JZR4Zc/TxsZ
http://paperpile.com/b/JZR4Zc/TxsZ
http://paperpile.com/b/JZR4Zc/TxsZ
http://paperpile.com/b/JZR4Zc/TxsZ
http://paperpile.com/b/JZR4Zc/TxsZ
http://paperpile.com/b/JZR4Zc/TxsZ
http://paperpile.com/b/JZR4Zc/u78M
http://paperpile.com/b/JZR4Zc/u78M
http://paperpile.com/b/JZR4Zc/u78M
http://paperpile.com/b/JZR4Zc/u78M
http://paperpile.com/b/JZR4Zc/u78M
http://paperpile.com/b/JZR4Zc/t8F4
http://paperpile.com/b/JZR4Zc/t8F4
http://paperpile.com/b/JZR4Zc/t8F4
http://paperpile.com/b/JZR4Zc/t8F4
http://paperpile.com/b/JZR4Zc/t8F4
http://paperpile.com/b/JZR4Zc/t8F4
http://paperpile.com/b/JZR4Zc/t8F4
http://paperpile.com/b/JZR4Zc/WOn9
http://paperpile.com/b/JZR4Zc/WOn9
http://paperpile.com/b/JZR4Zc/WOn9
http://paperpile.com/b/JZR4Zc/WOn9
http://paperpile.com/b/JZR4Zc/WOn9
http://paperpile.com/b/JZR4Zc/WOn9
http://paperpile.com/b/JZR4Zc/WOn9
http://paperpile.com/b/JZR4Zc/OWRt
http://paperpile.com/b/JZR4Zc/OWRt
http://paperpile.com/b/JZR4Zc/OWRt
http://paperpile.com/b/JZR4Zc/OWRt
http://paperpile.com/b/JZR4Zc/OWRt
http://paperpile.com/b/JZR4Zc/OWRt
http://paperpile.com/b/JZR4Zc/3deA
http://paperpile.com/b/JZR4Zc/3deA
http://paperpile.com/b/JZR4Zc/3deA
http://paperpile.com/b/JZR4Zc/3deA
http://paperpile.com/b/JZR4Zc/3deA
http://paperpile.com/b/JZR4Zc/3deA
http://paperpile.com/b/JZR4Zc/CsTh
http://paperpile.com/b/JZR4Zc/CsTh
http://paperpile.com/b/JZR4Zc/CsTh
http://paperpile.com/b/JZR4Zc/CsTh
http://paperpile.com/b/JZR4Zc/CsTh
http://paperpile.com/b/JZR4Zc/CsTh
http://paperpile.com/b/JZR4Zc/9PYh
http://paperpile.com/b/JZR4Zc/9PYh
http://paperpile.com/b/JZR4Zc/9PYh
http://paperpile.com/b/JZR4Zc/9PYh
http://paperpile.com/b/JZR4Zc/9PYh
http://paperpile.com/b/JZR4Zc/9PYh
http://paperpile.com/b/JZR4Zc/jeyR
http://paperpile.com/b/JZR4Zc/jeyR
http://paperpile.com/b/JZR4Zc/jeyR
http://paperpile.com/b/JZR4Zc/jeyR
http://paperpile.com/b/JZR4Zc/jeyR
http://paperpile.com/b/JZR4Zc/jeyR
http://paperpile.com/b/JZR4Zc/jeyR
http://paperpile.com/b/JZR4Zc/jeyR
http://paperpile.com/b/JZR4Zc/ek2e
http://paperpile.com/b/JZR4Zc/ek2e
http://paperpile.com/b/JZR4Zc/ek2e
http://paperpile.com/b/JZR4Zc/ek2e
http://paperpile.com/b/JZR4Zc/ek2e
http://paperpile.com/b/JZR4Zc/p9bD
http://paperpile.com/b/JZR4Zc/p9bD


COMPETITIVE STRATEGY MODEL AND ITS IMPACT ON MICRO BUSINESS UNITOF LOCAL DEVELOPMENT BANKSIN JAWA PJAEE, 17 (7) (2020) 

2083 
 

Submucous Fibrosis. Pesqui Bras Odontopediatria Clin Integr 2018; 

18: 1–7. 

18.  Black S, Aggrawal A, Payne-James J. Age Estimation in the Living: The 

Practitioner’s Guide. John Wiley & Sons, 

https://play.google.com/store/books/details?id=szVsM6Nf0-AC 

(2011). 

19.  Brkic H, Milicevic M, Petrovecki M. Age estimation methods using 

anthropological parameters on human teeth–(A0736). Forensic Science 

International 2006; 162: 13–16. 

20.  Zaher JF, Fawzy IA, Habib SR, et al. Age estimation from pulp/tooth area 

ratio in maxillary incisors among Egyptians using dental radiographic 

images. Journal of Forensic and Legal Medicine 2011; 18: 62–65. 

21.  Cameriere R, Cunha E, Sassaroli E, et al. Age estimation by pulp/tooth 

area ratio in canines: Study of a Portuguese sample to test Cameriere’s 

method. Forensic Science International 2009; 193: 128.e1–128.e6. 

22.  Babshet M, Acharya AB, Naikmasur VG. Age estimation in Indians from 

pulp/tooth area ratio of mandibular canines. Forensic Science 

International 2010; 197: 125.e1–125.e4. 

 

http://paperpile.com/b/JZR4Zc/p9bD
http://paperpile.com/b/JZR4Zc/p9bD
http://paperpile.com/b/JZR4Zc/Fg5S
http://paperpile.com/b/JZR4Zc/Fg5S
http://paperpile.com/b/JZR4Zc/Fg5S
http://paperpile.com/b/JZR4Zc/Fg5S
http://paperpile.com/b/JZR4Zc/Fg5S
http://paperpile.com/b/JZR4Zc/Fg5S
http://paperpile.com/b/JZR4Zc/Fg5S
http://paperpile.com/b/JZR4Zc/Fg5S
http://paperpile.com/b/JZR4Zc/TXA6
http://paperpile.com/b/JZR4Zc/TXA6
http://paperpile.com/b/JZR4Zc/TXA6
http://paperpile.com/b/JZR4Zc/TXA6
http://paperpile.com/b/JZR4Zc/TXA6
http://paperpile.com/b/JZR4Zc/TXA6
http://paperpile.com/b/JZR4Zc/h7IF
http://paperpile.com/b/JZR4Zc/h7IF
http://paperpile.com/b/JZR4Zc/h7IF
http://paperpile.com/b/JZR4Zc/h7IF
http://paperpile.com/b/JZR4Zc/h7IF
http://paperpile.com/b/JZR4Zc/h7IF
http://paperpile.com/b/JZR4Zc/h7IF
http://paperpile.com/b/JZR4Zc/xWtZ
http://paperpile.com/b/JZR4Zc/xWtZ
http://paperpile.com/b/JZR4Zc/xWtZ
http://paperpile.com/b/JZR4Zc/xWtZ
http://paperpile.com/b/JZR4Zc/xWtZ
http://paperpile.com/b/JZR4Zc/xWtZ
http://paperpile.com/b/JZR4Zc/tJWx
http://paperpile.com/b/JZR4Zc/tJWx
http://paperpile.com/b/JZR4Zc/tJWx
http://paperpile.com/b/JZR4Zc/tJWx
http://paperpile.com/b/JZR4Zc/tJWx
http://paperpile.com/b/JZR4Zc/tJWx

