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Abstract:

Background: Adequate knowledge of the timing of tooth emergence is essential for diagnosis and treatment
planning in pediatric dentistry and orthodontics. Furthermore, information on tooth emergence is also used to
supplement other maturity indicators in the diagnosis of certain growth disturbances, and in forensic dentistry
to estimate the chronological age of children with unknown birth records.

Objective: The aim of the present study was to determine the emergence time of primary teeth, their order and
sequence of eruption from 4 — 48 months among Kurdish children in Sulaimani city.

Patients and Methods: A total of 871 children (467 males and 404 females) was randomly selected from the
patients of health care centers and the examinations were performed at the time of receiving mandatory
vaccinations.

Results: All maxillary teeth precede their mandibular opponent except mandibular central incisor that precedes
its opponent. The inter-maxillary sequence in the total sample commenced with three teeth altogether given the
first order: mandibular central incisor, maxillary central incisor, and maxillary lateral incisor. The mandibular
lateral incisor, the maxillary first molar, and mandibular first molar were given the second order. The third
order was given to maxillary and mandibular canine teeth collectively. Both maxillary and mandibular second
molar occupied the fourth order. No significant gender differences were observed in the emergence ages.
Conclusions: The current findings will provide pediatric dentists with contemporary tooth emergence ages,
which can be used for assessing dental growth and development among Kurdish population.
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. Introduction

Evidence of the development of human tooth can be observed as early as the 6th week of the
embryonic life. At the time of birth, the primary dentition is almost complete in its development [1]. Deciduous
teeth are usually lost and replaced by permanent teeth, but in the absence of permanent replacements, they can
remain functional for many years. In the deciduous dentition, there is a total of twenty teeth: five per quadrant
and ten per arch. The eruption of these teeth begins at the age of six months and continues until thirty-three
months of age. Usually, the first teeth seen in the mouth are the central incisors, and the last are the maxillary
second molars [2].

Adequate knowledge of the timing of the permanent tooth emergence is essential for diagnosis and
treatment planning in pediatric dentistry and orthodontics [3]. Furthermore, information on tooth emergence is
also used to supplement other maturity indicators in the diagnosis of certain growth disturbances, and in forensic
dentistry to estimate the chronological age of children with unknown birth records [3,4].

The eruption of deciduous teeth is affected by climate, race, diet, nutrition, and disease. Consequently,
the deciduous tooth emergence has been used to assess growth and development and for age estimation in
children [5].

Baghdady and Ghose in 1981 [6] studied the mean order of eruption of primary dentition of each jaw in
Iraqi children and found that it was the same in both genders as follows: Central incisor (A), lateral incisor (B),
first molar (D), canine (C), and second molar (E). Also, they found that there was a tendency for the maxillary
tooth to erupt earlier, except for the central incisor and second molar. Furthermore, they reported that the boys
were slightly advanced the girls in the mean eruption time of all primary teeth except the maxillary central
incisor and mandibular second molars. Khamarco and Qasim in 2002 [7] studied the time and the order of
eruption of primary teeth of Iragi children, and they found that the males have their primary teeth to emerge
earlier than those of females and the maxillary teeth appear before their mandibular opposing teeth in males with
the exception of central incisors while in females the mandibular teeth emerge before their opposing maxillary
teeth with the exception of canine and second molar.

The specific times of tooth emergence provide an important resource for general dental practitioners,
orthodontists and pediatric dentists [8]. The previous studies in Iraq concentrated on children from the middle
parts of the country where the majority of the population is from Arabic ethnicity. This study was conducted
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since no data is being reported for Kurdish populations and specifically no research is being conducted in
Sulaimani city. This paper provides baseline data concerning the primary teeth eruption for pediatric dentists
with updated eruption times of primary teeth that could be used for assessing dental growth and development.

The aim of this research is to determine the emergence time of primary teeth, their order and sequence
of eruption and the number of primary teeth at different ages from 4 — 48 months among children in Sulaimani
city. No information is available regarding the eruption chronology of Kurdish children and it is important to
acquire accurate eruption parameters of the Kurdish population.

Il.  Patients and methods

In this cross-sectional study, the samples were composed of 871 children (467 males and 404 females)
aged 4-48 months selected randomly from the patients of health care centers in Sulaimani city. The selection
was performed in a manner to represent children from various socioeconomic status and different geographic
localities. Children should attend these local health centers regularly at specific ages in order to receive
mandatory vaccinations and clinical and growth level checkups. Children will visit for mandatory growth
checking and vaccination in the first year for 5 times (at ages 2, 4, 6, 9 and 12 months), they will be checked 2
times in the second year of age (ages 18 and 24 months) and later once until they reach 5 years of age.

Complete dental and medical examinations were carried out, and only healthy normal subjects were
selected to be included in the study. All children were given an oral examination. Oral examination was
performed using a dental mirror and probe in the presence of good illumination. The previously prepared case
sheet used during sample collection including, in spite of demographic information, the deciduous dental
formula. Tooth eruption was defined as having occurred if any part of the crown had pierced the alveolar
mucosa [9].

Statistical analysis was performed using the SPSS computer program, version 20. Descriptive and
inferential statistics were calculated. Numerous studies had applied Probit analysis for estimating the ages of
teeth eruption [10-13]. Probit analysis is useful in situations where the variables have a dichotomous or a binary
outcome, like yes/no, hence tooth eruption. When biological responses are plotted against their causal stimuli,
they often form a sigmoid curve. Sigmoid relationships can be linearized by transformations such as probit. For
most study systems, the probit (normal sigmoid) gives the most closely fitting results. Probit transformation also
helps in calculating the average eruption of permanent teeth and helps in determining the percentage of subjects
in whom the tooth was present at specific levels [14] and according to Hoffding et al [15]; probit analysis was
the best method of analyzing tooth eruptions than any other method.

1. RESULTS

The study sample consists of 871 children with an age range 4-48 months (467 of them were males and
404 were females). Distribution and frequency of age groups and some subjects per group for both total sample
and genders are illustrated in Table 1. Testing the difference between sides showed that at the significant level
of 0.05 the differences between the median ages in the emergence of contra-lateral tooth pairs were not
statistically significant.

The average age for the appearance of maxillary and mandibular teeth of the right side and the
corresponding 5™ and 95" percentile and standard deviations for the total sample and both genders are shown in
Table 2. Additionally, Table 2 demonstrates the inter-gender differences along with their significance at the
probability level (P-value) of 0.05. Statistically, there are no significant differences between males and females,
the inter-gender differences across all teeth ranged from 0.22-2.3 years with an average of 0.88 years. However,
the differences did not reach the statistical differences in all teeth.

Regarding intermaxillary differences in tooth emergence, all maxillary teeth precede their mandibular
opponent except mandibular central incisor that precedes its opponent. However, the differences in maxillary
precedence were not significant for the mandibular central incisors. Furthermore, the estimated median age
shows the eruption of mandibular central incisor were before birth (natal teeth).

Table 1: Distribution of study sample according to age groups and gender

Age groups ( months) Males Females Both
4 72 71 143
7 75 76 151
10 42 46 88
13 69 48 117
16 60 43 103

19 23 22 45
22 20 21 41
25 25 15 40
28 21 13 34
31 15 9 24
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34 10 9 19
37 6 11 17
40 9 4 13
43 8 10 18
46 12 6 18
Total 467 404 871

Table 2: Emergence of primary teeth (in months) for the total sample, males and females along
with inter-gender differences and their significances.

Tooth* Maxilla Mandible
51 | 52 | 53 | s4 | 85 8L | 82 | 8 | 84 | 85
Total sample
Median age 9.48 10.76 18.33 14.96 27.3 6.85 14.09 18.97 15.53 29.74
5th percentile 2.29 4.82 10.69 7.73 16.57 -0.75 5.17 10.72 8.65 18.48
95th percentile 16.66 16.7 25.96 22.18 38.02 14.44 23.01 27.21 22.44 41.01
+SD 4.37 3.61 4.65 4.39 6.54 4.61 5.43 5.03 4.18 6.85
Males
Median age 9.22 10.61 17.26 15.1 26.5 7.05 13.94 18.4 15.15 29.52
5th percentile 4.15 5.23 11.23 7.54 26.5 -1.8 4.17 10.54 9.28 17.18
95th percentile 14.28 15.99 23.28 22.67 26.5 15.89 23.7 26.26 21.02 41.85
+SD 3.08 3.27 3.66 4.61 6.9 5.38 5.95 4.78 0.06 7.52
Females

Median age 9.78 10.97 19.56 14.77 28.38 6.68 14.16 19.69 16.01 30.11
5th percentile 0.79 4.44 10.62 7.96 19.21 1.2 6.38 11.01 8.21 20.68
95th percentile 18.77 17.49 28.5 21.57 37.55 12.16 21.94 | 28.36 23.8 39.53
+SD 5.46 3.97 5.43 4.13 5.59 3.33 4.74 5.26 4.74 5.71
m.Female-m.Male** 0.56 0.36 2.3 -0.33 1.88 -0.37 0.22 1.29 0.86 0.59
Significance NS NS NS NS NS NS NS NS NS NS

* Tooth in FDI notation system.
** Median ages.

Table 3: The significance of the differences in median age of emergence across
all possible tooth pairs for the total sample.

Maxillary Mandibular
Teeth*
a b c e a b c d e
a NS™ St S S NS S S S S
B NS S S S S S S S
Maxillary c S S NS S S S NS S S
d S S NS S S NS S NS S
e S S S S S S NS
a NS S S S S S S S
b S S S NS S S S NS S
Mandibular c S S NS S S S S S NS
d S S NS S S NS S S
e S S S S NS S S NS S

* Tooth in Palmar notation system.

** NS: Non-significant

1 S: Significant

The significant and insignificant differences in the median age of tooth emergence across all possible

intra-arch and inter arch pairs of maxillary and mandibular right teeth for the total sample were presented in
Table 3. To test the significances between emergence times of the primary teeth in the present study, the median
age is adopted instead of the mean age. Accordingly, when the difference between the median ages at the
emergence of two teeth is not significant, it indicates that the two teeth are given the same order in the sequence
of emergence. The same approach was followed by testing for the significance of the difference across all tooth
pairs, the inter-maxillary, the maxillary and mandibular arch sequences, as summarized for the total sample in
Table 4.

DOI: 10.9790/0853-141077276 www.iosrjournals.org 74 | Page



Timing of primary tooth emergence of a group of Sulaimani Kurdish children

Table 4: Inter and Intra — arch order of emergence for the total sample.

Order Inter- arch Maxillary Mandibular
1 Mandibular and maxillary central incisor, maxillary lateral incisor A B A
2nd Mandibular lateral incisor, maxillary, and mandibular first molar D B,D
3 Maxillary and mandibular canine C C
4" Maxillary and mandibular second molar E E

The inter-maxillary sequence in the total sample commenced with three teeth altogether given the first
order: mandibular central incisor, maxillary central incisor, and maxillary lateral incisor. The mandibular lateral
incisor, the maxillary first molar, and mandibular first molar were given the second order. The third order was
given to maxillary and mandibular canine teeth collectively. Both maxillary and mandibular second molar
occupied the fourth order.

By arch, the sequence of tooth emergence within the maxillary jaw started with the central incisor
(first), then lateral incisor (second), first molar (third), canine (fourth) and completed with second molar (fifth).
The same order of emergence was present for the mandibular jaw. For males and females, the tooth emergence
sequence within each arch was similar to that for the total sample.

IV.  Discussion

This cross-sectional study was conducted on 871 Kurdish children in order to have knowledge about
eruption time and sequence of primary teeth in a sample of the Kurdish population in Sulaimani City - Kurdistan
region, Irag. For purposes of this study, an erupted tooth was defined as any tooth with any part of its crown
penetrating the gingiva and visible in the oral cavity. As the present study relies on the clinical examination only
without using a confirming radiograph, it is considered to be one of the limitations of the study.

Studies have shown both the timing of primary incisor emergence and sequence of primary tooth
emergence is under strong genetic control [16, 17]. Gam [18] suggested that the development and calcification
of teeth prenatally demonstrate a programmed sequence of tooth development and emergence. However,
whether tooth emergence is coded as a cascading sequence of events commencing once the first primary tooth
has emerged, or whether each tooth’s emergence is coded more individually remains unknown [19].

In comparison with other studies, the timing of primary teeth eruption in the present study found to be
earlier than Saudi children by Al- Jasser and Bello [20], while later than that reported for Swedish children by
Haag and Taranger [21]. The order of eruption of primary dentition in each jaw was the same in both genders,
this finding is in agreement with other studies conducted by Barrett and Brown [22], Baghdady and Ghose [6],
Singh et al [23] and Agarwal et al [24]. In the present study most of the maxillary teeth emerged earlier than
opposing mandibular teeth for both genders this finding is in agreement with an Iragi study by Baghdady and
Ghose [6] and a Korean study by Choi and Yang [25], while disagreement with the Senegalian study by Yam et
al [26] and another Iragi study by Khamarco and Qasim [7].

Many reasons have been considered as influential factors in the time and order of tooth emergence.
These include nutrition, socioeconomic status, sex, climate, and premature extraction of the deciduous teeth
[20]. Lee et al. (1965) however, noted that interpopulation differences have little meaning in themselves unless
when socioeconomic conditions, nutritional status, and environmental factors such as the fluoride content in the
study were defined [27]. The present study did not observe any significant gender differences, same results are
reported in other studies and accordingly, gender is reported to have no effect on the timing of teeth emergence
[12,13]. On the other hand, gender appeared to play a significant role in the eruption of teeth in Saudi Arabian
children with boys erupting teeth earlier in both jaws [20].

V.  Conclusion
The current findings will provide pediatric dentists with contemporary tooth emergence ages, which
can be used for assessing dental growth and development in Kurdish children.

References
[1] Dean Jeffrey A, Avery David R, and McDonald Ralph E, Mcdonald and avery dentistry for the child and adolescent. (Elsevier
Health Sciences, 2010).
[2] Nelson Stanley J, Wheeler’s dental anatomy, physiology and occlusion. (Elsevier Health Sciences, 2014).

[3] Mugonzibwa Emeria A, Kuijpers-Jagtman Anne M, Laine-Alava Maija T, and van’t Hof Martin A, Emergence of permanent teeth
in Tanzanian children, Community Dent Oral Epidemiol, 30(6), 2013, 455-462.

[4] Elmes A, Dykes E, A pilot study to determine the order of emergence of permanent central incisors and permanent first molars of
children in the Colchester area of the U.K,. J Forensic Odontostomatol, 15(1), 1997, 1-4.

[5] Holman Darryl J., Yamaguchi Kyoko, Longitudinal analysis of deciduous tooth emergence: iv. covariate effects in Japanese

children, Am J Phys Anthropol, 126(3), 2005, 352-358.

[6] Ghose L J, Baghdady V S, Eruption time of permanent teeth in Iragi school children, Arch Oral Biol, 26(1), 1981, 13-5.

[7] Khamrco Tarik Yousif, Qasim Aisha Akram, Time and order of eruption of permanent teeth for children and adolescents in Mosul
city, Iraq, J Bagh Coll Dent, 15, 2003, 46-58.

DOI: 10.9790/0853-141077276 www.iosrjournals.org 75 | Page



Timing of primary tooth emergence of a group of Sulaimani Kurdish children

[8]
[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]

[22]
[23]

[24]
[25]

[26]

[27]

Almonaitiene Ruta, Balciuniene Irena, Tutkuviene Janina. Factors influencing permanent teeth eruption: part one - general factors,
Stomatol Balt Dent Maxillofac J, 12(3), 2010, 67-72.

Nofely A, others, Deciduous tooth emergence in relation to somatic growth and nutritional status in a middle eastern population,
Egypt Dent J, 48, 2002, 1201-1206.

Soliman NL, El-Zainy MA, Hassan RM, Aly RM, Timing of deciduous teeth emergence in Egyptian children, East Mediterr Health
J, 17(11), 2011, 875-881.

Kutesa Annet, Nkamba Eriab Moses, Muwazi Louis, Buwembo William, Rwenyonyi Charles Mugisha. Weight, height and eruption
times of permanent teeth of children aged 4-15 years in Kampala, Uganda, BMC Oral Health, 13, 2013, 15.

Folayan Morenike, Owotade Foluso, Adejuyigbe Ebun, Sen Saunak, Lawal Biola, Ndukwe Kizito, The timing of eruption of the
primary dentition in Nigerian children, Am J Phys Anthropol, 134(4), 2007, 443-448.

Al-Batayneh Ola B, Shaweesh Ashraf I, Alsoreeky Earab S, Timing and sequence of emergence of deciduous teeth in Jordanian
children, Arch Oral Biol, 60(1), 2015, 126-133.

Lakshmappa A, Guledgud MV, Patil K, Eruption times and patterns of permanent teeth in school children of India, Indian J Dent
Res, 22(6), 2011, 755-763.

Hoffding J, Maeda M, Yamaguchi K, Tsuji H, Kuwabara S, Nohara Y, et al, Emergence of permanent teeth and onset of dental
stages in Japanese children, Community Dent Oral Epidemiol, 12(1), 1984, 55-58.

Hughes T E, Bockmann M R, Seow K, Gotjamanos T, Gully N, Richards L C, et al, Strong genetic control of emergence of human
primary incisors, J Dent Res, 86(12), 2007, 1160-1165.

Lysell L, Magnusson B, Thilander B, Relations between the times of eruption of primary and permanent teeth. a longitudinal study,
Acta Odontol Scand, 27(3), 1969, 271-281.

Garn SM, Genetics of dental development. in: the biology of occlusal development. McNamara ja, ed. Ann Arbor, mi: University of
Michigan, 1977:61-88.

Woodroffe S, Mihailidis S, Hughes T, Bockmann M, Seow W K, Gotjamanos T, et al, Primary tooth emergence in Australian
children: timing, sequence and patterns of asymmetry, Aust Dent J, 55(3), 2010, 245-251.

Al-Jasser Nasser M., Bello Lanre L. Time of eruption of primary dentition in Saudi children. J Contemp Dent Pract, 4(3),2003, 37—
43.

Hagg U, Taranger J, Timing of tooth emergence. a prospective longitudinal study of Swedish urban children from birth to 18 years.
Swed Dent J, 10(5), 1986, 195-206.

Barrett M. J., Brown T, Eruption of deciduous teeth in Australian aborigines, Aust Dent J, 11(1), 1966, 43-50.

Singh N, Sharma S, Sikri V, Singh P, To study the average age of eruption of primary dentition in Amritsar and surrounding area, J
Indian Dent Assoc, 71, 2000, 26.

Agarwal K N, Narula S, Faridi M M A, Kalra N, Deciduous dentition and enamel defects, Indian Pediatr, 40(2), 2003, 124-129.
Choi N K, Yang K H, A study on the eruption timing of primary teeth in Korean children, ASDC J Dent Child, 68(4), 2001, 244—
249.

Yam A A, Cisse D, Tamba A, Diop F, Diagne F, Diop K, et al, Chronology and date of eruption of primary teeth in Senegal,
Odontostomatol Trop, 24(93), 2001, 34-38.

Lee M M, Low W D, Chang K S, Eruption of the permanent dentition of southern Chinese children in Hong Kong. Arch Oral Biol,
10(6), 1965, 849-861.

DOI: 10.9790/0853-141077276 www.iosrjournals.org 76 | Page



