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Maxillary, mandibular, Human dentition is an intriguing aspect of study as it provides insights into racial origins,
median age, permanent oral health, and contemporary as well as past population comparisons. The present study attemprs
teeth eruption to examine the permanent teeth eruption pattern among the Bengali girls of Kalain, Cachar

district of Assam. The data were collected through oral examinations from 208 school-going
girls aged between S and 15 years. The median age of tooth eruption was calculated using probir
analysis. Results show that tooth eruption starts at S years of age with first molars, followed
by incisors at age 6 years. Approximately 78.9% of teeth had erupted by 10 years. Complete
eruption of permanent teeth (excluding thivd molars) was achieved by age 15 years. The findings
also reveal that mandibular teeth generally erupt earlier than its maxillary counterpart. The
eruption of permanent teeth among the study population follows a systematic pattern, with first
molars appearing earliest and second molars at the last (third molars are excluded in the present
study). Our findings reveal similarities in teeth eruption patterns with some of the neighbouring
populations. This study highlights population-specific variations in dental development and
contributes to the understanding of growth patterns of permanent teeth in human populations.

Introduction

Human dentition is of particular interest due to its ability to reveal species and racial origins,
enable comparisons with living and past populations, and provide valuable fossil evidence. Teeth are
exceptionally durable and essential for understanding the relationships among different primate groups.
Thus, with the unique qualities that make them valuable for evolutionary as well as for other bio-cultural
studies, the teeth have found an esteemed place in the subject of physical anthropology as a separate
branch called “Dental Anthropology”, a term used as early as 1900 when the subject gained academic
and research importance (Tanner 1978), although its roots lay in the seventies of the 19th century as
shown by a number of investigations.

One of the main themes of dental anthropology has been a study of variation in size and shape of the
teeth, as recorded in casts of living mouth or seen in the skull of archacological and fossil collections.
Dental maturation, similar to skeletal maturation, can be assessed from foetal life to adolescence by
examining tooth formation stages, calcification, root development, and eruption status. Tooth eruption
is defined as “When any part of the crown emerges through the gums, varies among racial groups and can
serve as a reliable indicator when studying larger populations”. In some of the research, it was observed
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that unlike deciduous teeth, there existed marked variation not only in the eruption time but also in the
sequence of eruption of permanent teeth among the different populations of the world(Dahlberg 1945;
Eveleth & Tanner 1991). Permanent teeth first emerge with the "6-year molars” at around age 6, followed
by central incisors at 6-7 years. Permanent teeth development is influenced by factors like nutrition, social
class, urban living, body size, and environmental conditions. In total, there are 32 permanent teeth in
adults, including third molars, with the dental formula: 12/2, C 1/1,P 2/2, M 3/3.

The process of tooth eruption, characterized by its complex and precisely regulated nature, plays
a significant role in the development of the craniofacial area. This process involves various elements,
including timing, sequence, direction, rate, position and morphology of teeth, which collectively bear
considerable influence on both facial aesthetics and phonetics. In the realm of forensic dentistry, the
process of tooth eruption is indispensable for the assessment of specific growth disturbances and for
estimating the chronological age of a child in the absence of birth records (Jain & Rathe 2026).

Among the Indian populations there is extremely meagre work done as compared to the abundant
data available for Southeast Asian, and Pacific populations. Eruption times and patterns of permanent
teeth was studied among the school going children by Patil ez 4/., (2011); on the children of Kannada
region of India by Natarajan ez 4/., (2018)and among the children of Kolkata by Sarma e al., (2022).
Vandana et al., (2025) studied the sequence and chronology of permanent teeth eruption in 5-18 year
old school children of Chennai.

In dental anthropological studies, Limbu (2012) explored eruption patterns among some mongoloid
populations of North-East India, which include the Gallong, Khasi, Garo, Marngar, Biate, Deori, and
Sakachep and found that eruption of permanent teeth takes place earlier among the girls than the boys.
Further, Devi and Limbu (2016)work among the Chakhesang children of Nagaland reveals that boys are
ahead of the girls with regards to the eruption of permanent teeth. Putul ez 4/., (2021)conducted a study
on assessment of age at the stages of the eruption of third molar teeth among the people of North-Eastern
India, and Mahanta ez 4/,. (2022) studied the relationship between the eruption of third molar teeth and
the growing status of the Assamese inhabitants of a North-Eastern state of India.

With this background information on the current trends of research in dental eruption in the
Northeast India, the present study aims to assess the eruption pattern of permanent teeth, the eruption
age and order among the Bengali girls.

Materials and Methods

Data for the present study were collected among the Bengali girls of Kalain town of Cachar district,
Assam during the period between December 2021 and January 2022. For this study, data were collected
through oral examinations from 208 girls aged 5 to 15 years. Most of the subjects were school-going
children. The entire samples were divided into 11 age groups i.c., from 5 years to 15 years, determined by
the nearest birthday, encompassing children between 4.500-5.499 years to 14.500-15.499 years in their
decimal age. Age was determined using decimal age calendar given by Weiner and Lourie (1969).

Data for the present study were collected through oral examinations, recording the presence or
absence of each tooth in the oral cavity. ‘Presence’ referred to any visible portion of a tooth that had
pierced the gum. Missing permanent teeth were also recorded as ‘erupted’ if the subject could recall their
emergence or extraction when cavities were present. The eruption patterns of such teeth present during
the examinations were noted according to age. The emergence of third molars was not considered due to
significant age-related individual variation in their eruption times.

To calculate the median age of emergence for each individual tooth, probit transformation was
applied, as outlined in the Statistical Table for Biological, Agricultural, and Medical Research by (Fisher
& Yates, 1957). All the subjects belonged to the Bengali community and were residents of the Kalain
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area. The nature and objective of the study was carefully narrated to the participants and consent for
participation and publication was obtained from the participants and their parents/guardians.

Results

Table 1 illustrates the progression of erupted maxillary and mandibular teeth across different age
groups. Notably, at 5 years of age, only 10.71% of all maxillary teeth and 12.50% of all mandibular teeth
erupted. As age advances, the number of erupted teeth steadily increases. By the time Bengali girls reach
the age of 10 years, approximately 75.32% of their maxillary teeth and around 82.14% of their mandibular
teeth erupted. Finally, by 15 years of age, eruptions of all teeth in both the jaws except the third molars
have completed. It demonstrates a progressive increase in tooth eruption with advancing age.

Figure 1 illustrates the percentage frequencies of erupted teeth in Bengali girls from the Kalain of
Cachar district, Assam. The figure reveals that the timing of eruption for mandibular teeth closely parallels
that of maxillary teeth. However, a slight deviation is observed in the eruption pattern of mandibular
teeth compared to maxillary teeth around the age of 8 and 9 years. Nonetheless, by the age of 10 years, the
eruption timing of mandibular teeth aligns once more with that of maxillary teeth. Furthermore, at the
age of 14years, there is a convergence in the eruption timing between mandibular and maxillary teeth. By
the age of 15 years, both mandibular and maxillary teeth have completed their eruption. In summary, this
figure highlights that mandibular teeth tend to erupt slightly earlier than maxillary teeth but generally
follow a similar pattern of eruption.

Table 2 reveals that mandibular teeth tend to erupt earlier. In both the maxillary and mandibular jaws,
the earliest teeth to emerge are the mandibular first molars, followed sequentially by the maxillary first
molars and mandibular central incisors. Additionally, the above table underscores the consistent pattern
of mandibular teeth erupting before their maxillary counterparts. The order of eruption of both the jaws
combined follows the pattern below-

M, <M<, <I'<PP<L<Cy<C°<P,<P'<P,<P*<M, <M

When we consider both the upper and lower jaws together, the first tooth to emerge is the mandibular
first molars, while the last ones to appear is the maxillary second molars.

Discussion

The current investigation aimed to examine the permanent teeth eruption pattern among 208 Bengali
girls of Kalain of Cachar district, Assam. The present findings reveals that the initial tooth to emerge is
the first mandibular molar, followed sequentially by the maxillary first molar, mandibular incisors, and
the maxillary incisors. Our findings indicate that a substantial proportion (78.90%) of teeth in both
the upper and lower jaws have completed eruption by the age of 10years. Remarkably, the eruption of
all teeth in both jaws is completed 15years of age excepting the third molars. Similar observation also
been made in some other studies (Syimlich 2004; Lalrammuana 2006; Devi and Limbu 2016). Further,
an overarching observation is that, when accounting for all the teeth, the mandibular teeth consistently
have an earlier eruption compared to the maxillary teeth which is also similar in the study among school
children of Chennai by Vandana et 4/., (2025).

Table 3 shows the comparison of the median ages of permanent tooth emergence in Bengali girls
with some other Mongoloid populations of Northeast India as reported by (Jaswal 1983) on the Khasi,
Deori by Syiemleih (2004), Mizo by Lalrammuana (2006) and Chakhesang by Devi (2016). It has been
observed that among the Bengali girls, the time of eruption in respect of maxillary central incisors, lateral
incisors, canines and first molars is earlier than to that of Khasi (Jaswal 1983), however, the first and the
second premolars and second molar is found slower. Eruption of both the mandibular incisors, canines,
first premolar and first molars are also earlier while second premolar and second molar is slower compared
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to that of Khasi population (Jaswal 1983).

The emergence time of mandibular central incisors, canines, first premolar and first molars erupt earlier
than among Bengali girls but maxillary and mandibular second premolar and second molar is slower than
that of Deori studied by Syiemleih (2004).The comparative study among the Mizo by Lalrammuana
(2006) also shows that the maxillary and mandibular central incisors, second premolar, maxillary lateral
incisors, canines, first molar; mandibular first premolar and second molar erupt earlier than the Bengali
girls. But maxillary second molar erupt at the same time while first premolar and mandibular lateral
incisors, canines, and first molar erupt later than in the Bengali girls. Among the Chakhesang girls (Devi
and Limbu 2016) maxillary and mandibular central incisors, first and second molar, canines, maxillary
lateral incisors, mandibular first premolar erupts later than that of the Bengali girls. The mandibular
lateral incisors and second premolar erupt earlier; however, the maxillary first premolar erupts at the
same time.

An overall comparison of the present population with other Mongoloid populations of Northeast
India in respect of the time of eruption of the permanent teeth shows that among the Bengali girls,
maxillary canines; mandibular canines and first molar erupt earlier than in the other Mongoloid
populations of Northeast India compared for the present study. A comparative analysis of the present
study with other populations shows that apart from these similarities in the emergence time with regards
to certain teeth, some other appears to show high variation as well as moderate differences as evident
from the median age results of the teeth.

Conclusion

Our study shows that permanent tooth eruption among the Bengali girls of Kalain of Cachar district
begins at 5 years of age i.c., the mandibular first molar. The eruption follows a specific order, with most
teeth emerging by age 10 and completes eruption (excluding third molars) by 15 years. One consistent
finding is that mandibular teeth usually erupt earlier than their maxillary counterparts, although the
overall eruption sequence is similar in both jaws. The results highlight differences within the population
and provide important data for this region. This study contributes to existing research by addressing a
gap in regional data from Northeast India. Further longitudinal and comparative studies are suggested
to better understand how genetic, environmental, and nutritional factors affect tooth eruption patterns.
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Tables and Figures
Table 1: Frequency distribution of erupted teeth among the Bengali girls
Age (years) Maxillary teeth Mandibular teeth Both the Jaws Combined
Number Percentage Number Percentage Number Percentage
S 18 10.71 21 12.50 39 10.71
6 43 18.04 48 18.04 91 17.11
7 102 36.43 105 37.05 207 36.96
8 121 45.49 130 48.87 250 46.99
9 210 55.56 217 57.41 427 56.48
10 116 75.32 127 82.14 243 78.90
11 302 86.29 310 88.57 612 88.57
12 190 90.48 194 92.38 384 91.43
13 313 97.20 314 97.51 627 97.36
14 223 99.55 223 99.55 446 99.55
15 294 100.00 294 100.00 S88 100.00
Total=1932 Total=1983 Total= 3914

Figure 1: Percentage Frequency of erupted teeth in Bengali Girls.
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Table 2. Median age (+S.D.) of tooth emergence (both quadrant) of the Bengali girls
Jaw I, L Co P, P, M, M,

Maxillary 6.5+0.20 7.2£0.20 8.6+0.25 9.9+£0.20 10.9+0.25 5.710.1 12.1£0.25

Mandibular 6.31£0.20 7.4+0.15 8.1£0.20 9.5+0.20 11.2+£0.25 5.3£0.15 11.84£0.3

Legends: I = incisors; C = Canines; P = Pre-molars; M = Molars

Table 3: Comparison of median ages of permanent tooth emergence in Bengali girls with some Mongoloid Population of Northeast
India.
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Population Maxillary Mandibular

I§ r (G p! p? M| M I L | G | P P, | M| M,

Khasi (Jaswal 69| 81 [1035| 9.7 | 106 | 62 | 115 | 649 | 75| 9.7 | 98 | 10.7 | 6.0 | 11.07
1983)

Deori 691 70 9.6 94 | 102 | 59 | 110 | 64 | 70| 98|99 | 102 | 58 | 104
(Syiemleih 2004)

Mizo 66|78 | 107 | 98 | 112 | 66 | 121 | 60 | 7.1 | 96 | 92 | 10.7 | 62 | 115
(Lalrammuana
2006)

Chakhesang 72185 | 113 | 99 | 112 | 63 | 132 | 65 | 68 | 94 | 99 | 108 | 6.2 | 126
(Devi 2016)

Present study 65|72 | 86 | 99 | 109 | 57 |121 | 63 | 74|81 |95 | 112 |53 | 11.8




