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Abstract: Introduction. Teeth eruption is a dynamic, genetically dictated process which is a part of the 

until reaching the 
occlusal plane and starting its function. Chronologically normal eruption is defined as the situation in which 
dental eruption takes place at time moments placed around the medium eruption age calculated on large 
population samples. Aims Determining the medium eruption age of the teeth emerging in the second stage of 
the permanent teeth eruption (canines and premolars) in children from Bucharest, Romania. Material and 
method The retrospective transversal study was conducted on a sample of 2081 Caucasian children aged 
between 8 and 13 years who presented to the Paedodontics Clinic for consultation and treatment in the period 
2006-2011. The statistical analysis used specific descriptive and interferential (confidence intervals) methods. 
Results The permanent canines and premolars erupt in the age interval between 9 years 6 months and 11 years 
and 6 months in the following sequence: first upper premolar, lower canine and first premolar, second upper 
premolar, second lower premolar, upper canine. The study revealed the existence of differences in the sequence 
and timing of the eruption according to gender and dental arch. The maxillary eruption occurred earlier in girls 
than in boys and the situation in the mandible was similar except for the first premolar which erupted earlier in 
boys. Discussions and Conclusions Overall the results of the study are in accordance with data from many 
studies previously performed, with a few differences in what concerns the sequence of eruption of upper canines 
and premolars in girls.  
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INTRODUCTION 

Tooth eruption is a long and 
complex physiological process which is 

from 

where it formed until reaching the occlusal 
plane and starting its function [1]. 

The process of teeth eruption and 
occlusion development lasts (excluding 
M3) for approximately 13-15 years, during 
which period teeth erupt successively, at 

time moments placed around the eruption 
medium age specifically for every dental 
group, in the primary dentition as well as 
in the permanent dentition [2, 3, 4]. 

This process suffers a wide 
individual variability, especially in the 
permanent teeth. The timing of tooth 
eruption is influenced by various factors: 
physiological factors (i.e. heredity, 
constitution, geographic factors, sex, race, 
nutrition, climate, urbanisation a.s.o.), 
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pathological systemic factors (various 
diseases i.e. endocrine diseases, cerebral 
palsy, severe intoxications, severe renal 
diseases, genetic disorders a.s.o.) and 
pathological local factors (local eruption 
obstacles, hypodontia, lack of space a.s.o.) 
[5, 6]. 

The time and sequence of the 
eruption of the permanent canines and 
premolars has been studied by several 
researchers in many areas of the world. 
Thus, Moslemi in Iran (2004) showed that, 
with the exception of the maxillary second 
premolars, the average age at eruption of 
permanent teeth in girls is less than in 
boys, with the maximum range of variation 
in girls being observed for the second 

premolars, while in boys, the maximum 
range of variation in boys was seen in the 

by the maxillary left canine [3]. Also, a 
study conducted in Croatia in 2000 stated 
that the beginning of eruption of the 
premolars in girls is slightly earlier while 
both the maxillary and mandibular canines 
erupt earlier in boys [5]. 

While studying the emergence ages 
of permanent teeth in Flemish children, 
Leroy et al. (2003) performed a 
comparison with the results obtained by 
other researchers in other areas of the 
world, during the last two decades (Table 
1) [7]. 

 
Table 1. Canines and premolars emergence ages for girls (after Leroy et al., 2003)[7] 

 
Tooth 

Country Belgium Dominican 
Republic 

Japan Sweden Denmark Finland N. 
Ireland 

C (upper) 10.99 10.6 10.3 10.76 10.90 11.3 11 
PM1 (upper) 10.37 9 9.3 10.31 10.54 10.9 10.48 
PM2 (upper) 11.35 10.2 10.3 10.99 11.46 11.9 11.23 
c (lower) 9.74 9 9.2 9.53 9.80 10.1 9.89 
pm1 (lower) 10.25 10.5 9.7 10.26 10.37 10.8 10.36 
pm2 (lower) 11.37 11.2 10.4 11.18 11.39 11.5 11.37 

 
Koch et al. (2001) in Denmark and 

Pahkala et al. (1991) in Finland, have 
reported that Caucasians have a delayed 
time of eruption and Stewart R (1982) 
suggested that negroes have been shown to 
have an earlier eruption pattern when 
compared to other ethnic groups [1, 3]. 

The order and chronology of the 
permanent teeth eruption is a major factor 
in the development of the permanent teeth 
and in the establishment of a correct 
occlusion [8]. 

Adequate knowledge of the timing 
and pattern of tooth eruption are important 
for diagnosis and treatment planning in 
paediatric dentistry [8]. 

The purpose of this study was to 
determine the sequence and chronology of 
the eruption of the permanent canines and 
premolars by gender in a Romanian 
children group from Bucharest. 

 
MATERIAL AND METHOD 

The cross sectional, retrospective 
study was carried out on a number of 2081 
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Caucasian children aged between 8 and 13 
years. The children were randomly 
selected. The study group was selected out 
of all the patients consulted over a period 
of 5 years in the Paedodontics clinic of the 

Pharmacy, Bucharest, Romania, by one of 
the authors of the paper. 

The inclusion criteria were: 
- all healthy patients between 8 and 

13 years of age 
- all children with complete dental 

records 
- all children who presented at the 

dental visit for other reasons that those 
related to the chronology and sequence of 
teeth eruption 

General data and the cross-sectional 
data on the permanent canines and 
premolars eruption were collected from the 
dental records of the patients, completed 
by one of the authors. 

The recorded data consisted of the 

dental visit and records of the present teeth 
(upper - C and lower canines - c; upper - 
PM1 and lower first premolars - pm1; 
upper - PM2 and lower second premolar - 
pm2). An erupted tooth was defined as a 
tooth penetrating the gingiva with any part 
of its crown and becoming visible in the 
oral cavity. 

The variables taken into account 
were: age, sex, tooth type and dental arch. 

In order to facilitate age computation, 
patients were divided into age groups of 2 
months, which represented the minimum 
possible interval in order to obtain a 
sufficient number of cases for a significant 
statistical study. Taking into account the 
fact that most of the time symmetrical and 
homologues teeth erupt at similar moments 
in time, the study did not take into account 
the hemi-arch on which a particular tooth 
was located. Instead, similar teeth on the 
left and right hemi-arch were observed as 
pairs [7, 9, 10, 11, 12]. The mean time of 
onset of the eruption of a particular tooth 
was considered to be situated in the age 
interval in which the consulted patients 
presented 50% of the possible number of 
teeth of the respective pair. 

The statistical analysis used specific 
descriptive and interferential (confidence 

2 and some of its 
derivatives were used (95% probability), 
the statistic data being analysed using the 
SPSS 15 software. 

 
RESULTS 
1. From the total of 2081 children, 48.3% 
were girls (n=1006) and 51.7% were boys 
(n=1075). 
2. The mean age of the children was 10.43 
years (SD = 1.44 years), with the mean age 
of the girls 10.44 years (SD = 1.45 years) 
and of the boys 10.42 years (SD = 1.44 

groups is showed in Table 2. 
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Table 2  
Age group Number of patients Age group Number of patients 
8  8.2 83 10.6  10.8 70 
8.2  8.4 74 10.8  10.10 69 
8.4  8.6 70 10.10  11 64 
8.6  8.8 71 11  11.2 66 
8.8  8.10 69 11.2  11.4 73 
8.10  9 69 11.4  11.6 68 
9  9.2 71 11.6  11.8 69 
9.2  9.4 73 11.8  11.10 66 
9.4  9.6 71 11.10  12 69 
9.6  9.8 71 12  12.2 66 
9.8  9.10 72 12.2  12.4 67 
9.10  10 70 12.4  12.6 64 
10  10.2 75 12.6  12.8 64 
10.2  10.4 66 12.8  12.10 64 
10.4  10.6 72 12.10 - 13 65 
 

3. The sequence of eruption for the premolars and permanent canines is shown in figure 1. 
 

 
Fig. 1. Sequence and chronology (years) of eruption of premolars and permanent canines 

 
4. The sequence of eruption for both sexes is shown in Table 3. 
 

Table 3. The sequence of eruption by gender 
Age group 
(in years 
and 
months) 

9.6  
9.8 

9.8  
9.10 

10.2  
10.4 

10.4  
10.6 

10.6  
10.8 

10.10 - 
11 

11  
11.2 

11.6  
11.8 

11.8  
11.10 

Girls PM1 c pm1  PM2 pm2 C   
Boys PM1 pm1  c   PM2 C pm2 
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5. The sequence and chronology of the eruption of upper permanent canines and premolars 
indicates that the onset of the eruption is earlier in girls for all teeth (Figure 2). 
 

 
Fig. 2. Sequence and chronology of eruption of upper premolars and permanent canines 

 
6. The sequence and chronology of the eruption of lower permanent canines and premolars 

indicates that the onset of the eruption was earlier in girls for the canine and second premolar 
while the first premolar emerged earlier in boys (Figure 2). 
 

 
Fig. 3. Sequence and chronology of eruption of lower premolars and canines 
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7. Dental eruption chronology analysis by gender and dental arch indicates that, both in girls 
and in boys, upper premolars erupted earlier than lower ones while the lower canine erupted 
before the upper one (Fig. 4, 5). 
 

 
Fig. 4. Dental eruption sequence in girls depending on the dental arch 

 

 
Fig. 5. Dental eruption sequence in boys depending on the dental arch 
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DISCUSSION AND CONCLUSIONS 
Time of emergence of teeth (mean age 

of eruption) is determined by specific 
statistical methods based on data collected 
from population-wide samples. This process 
suffers a wide physiological individual 
variability depending on heredity, 
constitution, geographic factors, sex, race, 
nutrition, climate, urbanisation a.s.o. In the 
specialty literature, different populations have 
been assessed to determine the average time 
of eruption of permanent teeth. Although the 
period during which the permanent teeth 
erupted was similar in both sexes (6-12 years) 
teething order was different. Most changes are 
recorded in the second stage of the eruption 
and on the order of eruption of the C-PM2. 

concordances and inconsistencies with data in 
other reports. 

The sequence and chronology of dental 
eruption in girls was as follows: PM1 (9y 6m 
- 9y 8m), c (9y 8m - 9y 10m), pm1 (10y 2m - 
10y 4m), PM2 (10y 6m - 10y 8m) pm2 (10y 
10m - 11y), C (11y  11y 2m). The sequence 
and chronology of dental eruption in boys 
was as follows: PM1 (9y 6m - 9y 8m), pm1 
(9y 8m - 9y 10m), c (10y 4m - 10y 6m), PM2 
(11y - 11y 2m), C (11y 6m - 11y 8m), pm2 
(11y 8m  11y 10m). 

The results of the study confirm earlier 
studies on the eruption of permanent teeth for 
most of the maxillary teeth. In the studied 
sample, both for boys and girls, upper canines 

erupted after the premolars, unlike in other 
studies (Kochhar and Richardson, 1999, 
Cecere et al., 2006, Gomella and Haist, 2004) 
where the canines erupted between the two 
premolars [13, 14, 15]. This eruption 
sequence is confirmed by Hussin et al (2007) 
and is in concordance with the sequence 
stated by Bucur et al. (2009) and Luca (2003), 
to the latter author the only difference 
consisting in reversing the order of eruption 
of the canines and upper premolars in girls 
[16, 17, 18]. Zarnea (1992) considered that 
there can be described more than 18 different 
patterns of eruption of the canines and 
premolars, the pattern of eruption most 
common in the population of Romania being 
that described by Firu (1973). The results of 
the study confirm the eruption sequence 
described by these authors for each dental 
arch, but differ in what concerns the lower 
premolar, which erupted later than the upper 
one [19]. 

The results of the present study do not 
confirm those obtained by researchers in 
Zagreb in 2000, which stated that both the 
upper and lower canines erupted later in girls 
than in boys [5]. 

Concluding, the overall results of the 
study are in accordance with data from many 
studies previously performed, with a few 
differences in what concerns the sequence of 
eruption of upper canines and premolars in 
girls. 
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