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Panoramic study of third molar eruption for chronologic age assessment in Iraqi population
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Abstract

Background: Age estimation plays a great role in forensic investigations, orthodontic, surgical treatment planning and tooth transplantation. The teeth are considered a reliable indicator of age and provide a number of parameters for age prediction. The purpose of this study was to estimate the chronological age based on the stages of mandibular third-molar eruption following the four stages given by Olze et al.  
Materials and methods: The sample consist of 150 Iraqi subjects have been chosen with known chronologic age (range: 6–26 years) and gender (70 males and 80 female), digital panoramic radiograph had been taken for each examined subject . Olze et al.  stages has been used to assess third molar eruption.

Results: Alveolar and occlusal eruption at 25%  of males younger than females . T-test between gender for minimum age was statistically significant difference only in stage (B) with p-value (0.042).The deviation around  normal value mean in complete occlusal eruption was more in female compared with male.

Conclusions: Radiographic evaluation of eruption stages of the third molars using dental panoramic radiographies can be an efficient tool for chronological age estimation in both forensic science and legal medicine. Complete occlusal eruption can be used to predict age equal or superior to 16 years.
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Age estimation plays a great role in forensic investigations , orthodontic and surgical treatment  planning and tooth transplantation . Method of chronological age estimation in adolescents and young adults may be including radiographical examination of the hand and wrist, the medial clavicular epiphyseal cartilage and finally 3rd molar development observations (1,2,3) . But compared to bone development, 3rd molars are less affected by variation in endocrine and nutritional status , hand and wrist development is completed around the age of 18 while 3rd molar development continues until the early twenties when the development of almost permanent teeth may be completed, and regressive changes in teeth with increasing age may not yet appear at that age (4,5,6) . Tooth eruption is one of criteria of developmental morphology that can be evaluated by either clinical examination or by evaluation the dental radiographs to determine the dental age (7) . The teeth are considered a reliable indicator of age and provide a number of parameters for age prediction (8) .The dentition perhaps more than other any structure in the body reflects physiological history of an individual and offers the most reliable for age assessment from approximately ten weeks of intrauterine life up to old age (9,10) . Teeth are naturally preserved longer after all the tissues and even bone disintegrated and hence are generally reliable for estimation of age (10,11,12,13) . Unlike teeth, bone cannot inspect directly in living individuals (11,14) . Panoramic radiographs are becoming increasingly viable for dentists and they help in the evaluation of third molar development , this radiograph type enables a general view of dental arches’ structures, facilitating the analysis and classification of third molar positions (15,16,17,18) . The aims of this study were to estimate chronological age and gender in Iraqi subjects based on stages of mandibular third molar eruption according to Olze et al. (19) method using digital panoramic images .
Materials and methods
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In this study, panoramic radiographs of 150 subjects (70 males and 80 females) with known age and gender were evaluated. The age ranged between ( 6-26 years ) . The investigated radiographs were taken from AL-Karama specialized center of dentistry, radiographs with optimum density and contrast were included in the study and those with any pathology, magnification and distortion were excluded. The subjects exhibiting the following conditions were not including in this study (Impacted, congenital abnormalities affecting jaws, degenerative disorders, etc.). The panoramic x-ray machines that used in the present study was Dimax 3 digital X-ray machines manufactured by Planmeca Oy, Helsinki, Finland .The stages of third molar were compared to the illustration given by Olze et al.(19)  the following staging system:
Stage A: Occlusal plane covered with alveolar bone.

Stage B: Alveolar emergence, complete resorption of alveolar bone over occlusal plane.

Stage C: Gingival emergence, penetration of gingiva by at least one dental cusp.

Stage D: Complete emergence in occlusal plane.

The eruption stage of third molar were subjected to statistical analysis using Statistical Package for the Social Science (SPSS)
Results

The results of the statistical analysis for female and male are shown in table (1) , for both gender the obtained data show that within the entire observed age interval, the minimum and means of the chronological age increased with increasing stage; thus, they demonstrate a good correlation between the stages and the chronological ages of the subjects. In table (2) ,figure (1) were cleared the number of each stage of third molar eruption according to gender. Chi-square between male and female by age was statistically significant difference (8.00, p-value= 0.048 ) and moderate statistically non-significant correlation (R= 0.575, p-value=0.540) ,table (3) demonstrated these results .Table (4) showed chi-square between male and female by stages (8.66, p-value=0.043) which was statistically significant difference with ( p-value=0.043 ) and moderate statistically non-significant correlation (R=0.48, p-value=0.827) .T-test between gender for maximum age was statistically significant difference in both stages (B,C) with p-value (0.0459,0.048 respectively ) , table (5) represented that, while t-test between gender for minimum age was statistically significant difference only in stage (B) with ( p-value =0.042), table (6) showed that .T-test (one – sample test) showed highly statistical significant difference for all stages in female as well as it showed highly statistical significant difference for all stages in male ; difference with 95% confidence interval was high in upper quartile than lower quartile in both male and female for all stages while female showed high value for lower quartile and upper quartile compared to male except in stage A; as shown in tables (7,8).

Control Chart for stage (A) between upper level was 9.3253 and lower level was 4.0080 be straight line then increased gradually, figure (2) cleared that. A close correlation between expected and observed value for stage (B) in female compared with male are shown in figure (3). The deviation around normal value mean of observed value in stage (D) was more in female when compared with stage (B), figure (4a,4b) illustrated that .
Discussion
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Teeth offer an excellent material for age determination by stages of development below the age of 25 years and by secondary changes after the age of 25 years (20) . The assessment of third molars eruption provides assisstive data for the estimation of the forensic dental age in living individuals (19) . As third molar development takes a long period of time, it may be used as a measure for estimation of chronological age in a wide age range (21) . In the present study, complete emergence in oral cavity was at around the age of 16 in male and at around the age of 17 in female. The third molars do not emerge before the 17th year of life in some European populations (19,22,23) and Japanese population (24) which was partially proximate with results of this study. A study done by Karadayi et al. (25) . To obtain and analyze data regarding third molar development and eruption in Turkish population for dental age estimation, a total of 744 dental panoramic radiographies of 394 female and 350 male subjects aged between 8 and 22 years were examined. Third molar eruption was assessed relative to the alveolar bone level and concluded that the minimum age for complete emergence of the wisdom teeth in the occlusal plane was 15 in males and 16 in females that it was younger in male than female which was in conformity with results of this study that male younger than female (16 in male and 17 in female).

The result of study to assess the stage of third molar eruption in 77 male and 73 female Indian subjects aged ranged between 12-26 years using conventional orthopantomograms to evaluate dental age by Tuteja et al. (26)  and they found that the females were ahead of the males of all stages of eruption of the third molar which in harmony with this result for stage C only (11 in female and 13 in male) while the variation may be related to ethnic difference and genetic factors and also different methodologies also they suggested that determined the age of alveolar, gingival and complete eruption of third molar in occlusal plane in adolescents and young adults ,minimum and most probable ages of examined subjects can also evaluated using third molar eruption stage .In present study , they found statistical  differences between male and female at some stages while in some studies, there were no statistical differences in the mean degree of third molar development between males and females (27,28) . However, in some other previous studies, sexual dimorphism was determined at some stages (29,30) .The finding that the mean age of complete emergence was ahead in male than female (20.9756 in male and 21.1951in female) in harmony with the finding obtained by Brkićet et al. (31) the mean age of complete emergence ranged from 21 to 21.5 years for males and from 21.4 to 21.5 years for females. Shourie (32) investigated eruption of the permanent teeth in 1412 boys and 474 girls from a southern Indian region (Madras) and 1713 boys from the northern Indian region around Lahore; the subjects’ ages ranged from 6 to 21 years, one to three percent of the south Indian boys’ upper and lower wisdom teeth started to emerge at the age of 13 years; furthermore, 0.5–0.7% of the north Indian boys exhibited the emergence of at least one wisdom tooth at age 13 which was in agreement with the finding. The start of eruption of third molar in oral cavity which explained by gingivial emeregence younger in female than male that in harmony with the finding of study done by Otuyemi et al. (33) , to investigate eruption of the third molars in 523 male and 548 female Black Nigerians aged 11–21 years (14 in male and 13 in female) .The diversity could be explained by the differences in the selected age range of the study populations .The finding of our study that eruption of lower quartile of wisdom tooth earlier than upper quartile in both gender which was confirmed with the finding of Olze et al. (34)  , a total of 516 conventional orthopantomograms from 410 male and 106 female Black South African subjects of known age (12–26 years) .The third molar is only the developing [image: image5.png]


tooth after the age of approximately 14 years that continue for a long period of time and until later age (35,36,37) .

Tooth development is affected from environmental factors less than tooth eruption. Therefore, the variation of third molar eruption is greater (38) .The present investigation provides reference data on third molar eruption in the Iraqi population. Although third molars’ eruption shows greater variability than development of third molars, data which were obtained from this study about eruption of these teeth can be supportive to development data for age estimation. Formation of third molar not different between females and males, further formation not related to somatic growth and sexual maturation (35,37) . All other permanent teeth are characteristically earlier in formation and eruption in the female nevertheless the third molar is exception tooth with no sexual difference in either calcification or eruption therefore, a third molar assumes great forensic importance being unique among human teeth (37) .

Conclusions
Radiographic evaluation of eruption stages of the third molars using dental panoramic radiographies can be an efficient tool for chronological age estimation in both forensic science and legal medicine. Complete occlusal eruption can be used to predict age equal or superior to 16 years.
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Table (1) : Show means of all stages ( in female and male )
	Female

	
	Stage (A)
	Stage (B)
	Stage (C)
	Stage (D)

	Mean
	6.6667
	10.9643
	15.3333
	21.1951

	SD
	1.1547
	1.81521
	1.0328
	2.78585

	SE
	0.66667
	0.34304
	0.42164
	0.43508

	Min
	6
	8
	11
	17

	Max
	8
	15
	17
	26

	25%
	6
	10
	
	19

	50%
	6
	11
	
	21

	Male

	Mean
	6.5714
	10.3846
	14.25
	20.9756

	SD
	0.7868
	1.66024
	1.0351
	3.13439

	SE
	0.29738
	0.46047
	0.36596
	0.48951

	Min
	6
	8
	13
	16

	Max
	8
	14
	16
	26

	25%
	6
	9
	13
	18

	50%
	6
	10
	14
	20
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Table(2): Number of  stages of third-molar eruption in both  female and male 

	Gender
	Stage A
	Stage B
	Stage C
	Stage D
	Total

	Female
	12
	107
	36
	165
	320

	Male
	24
	52
	31
	173
	280



Table (3) Chi-square between male and female by age                                                  

	Sig
	P-value
	Chi-square
	

	P<0.05 Significant
	0.048
	8.00
	Age


 R=0.575   p=0.540

[image: image8.png]



Figure (1): Number of stages of third molar eruption according to gender

Table (4) Chi-square between male and female by stages
	
	P-value
	Chi-square
	

	P<0.05  Significant 
	0.043
	8.66
	Stages


R=0.48    p=0.827 
Table (5): T-test between male and female by older age (Stages of third-molar eruption)

	Sig
	P-value
	

	NS
	P>0.05
	Stage A

	S
	0.04S9
	Stage B

	S
	0.048
	Stage C

	NS
	P>0.05
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Stage D


Table (6): T-test between male and female by younger age (Stages of third-molar eruption)
	Sig
	P-value
	

	NS
	P>0.05
	Stage A

	S
	0.042
	Stage B

	NS
	P>0.05
	Stage C

	NS
	P>0.05
	Stage D


Table (7) :T-test (one-sample t-test) in female (show statistical significant difference between stages).

	
	Test Value =0

	
	T
	Df
	Sig.(2-tailed)
	Mean Difference
	95% Confidence Interval                of the Difference

	
	
	
	
	
	Lower
	Upper

	Stage (A)
	10.0
	2
	0.010
	6.66667
	3.7982
	9.5351

	Stage(B)
	31.962
	27
	0.000
	10.96429
	10.2604
	11.6681

	Stage (C)
	36.366
	5
	0.000
	15.33333
	14.2495
	16.4172

	Stage(D)
	48.716
	40
	0.000
	21.19512
	20.3158
	22.0744


Table (8): T-test (one-sample t- test) in male (show statistical significant difference between stages).

	
	Test Value =0

	
	T
	Df
	Sig.(2-tailed)
	Mean Difference
	95% Confidence Interval           of the Difference

	
	
	
	
	
	Lower
	Upper

	Stage (A)
	22.098
	6
	0.000
	6.57143
	5.8438
	7.2991

	Stage(B)
	22.552
	12
	0.000
	10.38462
	9.3813
	11.3879

	Stage (C)
	38.938
	7
	0.000
	14.25000
	13.3846
	15.1154

	Stage(D)
	42.850
	40
	0.000
	20.97561
	19.9863
	21.9649
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level: 3

Figure (2): Control Chart distribution for stage (A) in female (show upper and lower control level)





Figure (3): Show correlation between expected and abserved value in female and male for all stages

Figure (4a) :Detrended Normal P-P Plot of Stage D in female

Figure (4b) :Detrended Normal  P-P Plot of Stage B in female
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Stage (B) in male 





Stage (C) in male 





Stage (D) in male
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