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THE SEQUENCES OF ERUPTION OF PERMANENT MOLARS, CENTRAL AND LATERAL 
INCISORS IN CHILDREN FROM MURES COUNTY (Abstract): Introduction: Tooth eruption 
is an important event during the development and growth of each child and it can be influenced 
by general factors and local factors. Material and method: We’ve selected a total of 271 children, 
aged 6-8 years, who came from a school in a town in Mureş county, including 141 girls and 130 
boys. The children were clinically examined by intraoral examination using the probe and dental 
mirror. Results: Of the 271 children, atypical eruption was observed at a rate of 54,61%. Patho-
logical eruption of all male children was observed at a rate of 49,23% and in the case of females, 
at a rate of 59,57%. Under pathological eruption, we noticed three atypical sequences as follows: 
Sequence 1: at the maxillary (IL-IC-M1) and at the mandible (M1-IL-IC), Sequence 2: at the 
maxillary (IC-IL-M1) and at the mandible (IL-M1-IC) and Sequence 3: at the maxillary (M1-IL-
IC) and at the mandible (IC-M1-IL). Discussions: It is noted that there is a change in the normal 
pattern of the eruption, with the appearance of several atypical eruption sequences. Dental caries 
is one of the important factors that determine accelerated eruptions, it represents the early loss of 
temporary teeth, which occurs mainly due to their destruction by tooth decay. Conclusions: 
Pathological eruption is more common than normal eruption, especially in females compared to 
males. Most cases of atypical eruption were observed in 8-year-old boys and 7-year-old girls. We 
noticed three atypical sequences of permanent teeth eruption. Key words: ATYPICAL ERUP-
TION, SEQUENCES, NORMAL ERUPTION

INTRODUCTION
Chronology of teeth emergence on arch is 

particularly important from clinical point of 
view, because it influences the ways in which 
we contribute as doctors in children healthcare 
planning, diagnosis and eventual treatment. 
Knowing when the dental permutation occurs, 
is also important for parents, as it provides a 
simple and reliable method for assessing the 
developmental stages of each child (1).

Timing of teeth emergence on arch differs 
from one population to another, and it can be 
influenced by general factors and local factors. 
Among the general factors we can mention nutri-
tional factors, genetic factors or the socioecono-

mic variables and among the local factors we can 
mention early loss of temporary teeth, trauma of 
temporary teeth and permanent teeth germs (2).

Tooth eruption is an important event during 
the development and growth of each child, and 
it is achieved by movement in the predomi-
nantly axial direction of the dental bud in in-
traosseous position, in which it was formed, 
until it reaches the oral cavity (3).

Although generally there is an order of teeth 
eruption, both of the temporary and the perma-
nent teeth, lately the chronology was changed 
due to the eating habits of children, who prefer 
eating fast foods to the detriment of fruit and 
vegetables.
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MATERIAL AND METHOD
To determine the chronology and eruption 

sequence of first molars and central and lateral 
incisors, we selected a total of 271 children, 
aged 6-8 years, who came from two schools in 
a town in Mureş county, of which 141 girls and 
130 boys. 

The children were clinically examined by 
intraoral examination using the probe and den-
tal mirror. A tooth was considered erupted, if 
it perforated the gums and unerupted, if it 
wasn’t present in the oral cavity.

Inclusion criteria for children:
• children aged between 6-8 years
• healthy children in general terms 
• cooperative children
• caucasian children 

Exclusion criteria for children:
• children with different local conditions that 

could influence dental eruption 
• children with different general diseases that 

could influence dental eruption 
• children of other ages than the range of our 

study

RESULTS
Of the 271 children taken into account (141 

girls and 130 boys), atypical eruption was ob-

served at a rate of 54,61% in the children stud-
ied. Pathological eruption, of all male children, 
was observed at a rate of 49,23% and in the 
case of females, at a rate of 59,57% (fig. 1), 
with statistically significant results for 6-year-
old children (p = 0,0007) and 7-year-old chil-
dren (p = 0,0347). Quantification of normal 
and atypical tooth eruption according to age 
and descriptive statistical data are displayed in 
Table I and II.

Normal eruption is represented both at the 
maxillary and the mandible by the eruption of 
the first permanent molar (M1), followed by 
the central incisor (IC) and the lateral incisor 
(IL). Under pathological eruption, we noticed 
three atypical sequences as follows: Sequence 
1: at the maxillary (IL-IC-M1) and at the man-
dible (M1-IL-IC), Sequence 2: at the maxillary 
(IC-IL-M1) and at the mandible (IL-M1-IC) 
and Sequence 3: at the maxillary (M1-IL-IC) 
and at the mandible (IC-M1-IL). 

In Table III are described all occurred se-
quences according to the gender and age of 
children, with a statistically significant result 
in 6-year-old children (p = 0,0316). Table IV 
highlights the statistical comparison conducted 
between the average age and Sequences 1-3, 
both in boys and girls.

TABLE I
Normal and atypical tooth eruption depending on the gender of children

Boys Girls
p =normal 

eruption
atypical 
eruption

Total
normal erup-

tion
atypical 
eruption

Total

6 years 19 15 34 18 32 50 0,0007
7 years 17 21 38 12 39 51 0,0347
8 years 30 28 58 27 13 40 0,1197
Total 66 64 130 57 84 141

TABLE II
Descriptive statistics for age for type of eruptions – boys and girls

Average Std dev.
Average ± 

Std dev.
Sample 

Variance
Standard 

Error
Count

Confidence 
Level 

(95,0%)

Normal 7,1667 0,8518 7,17 ± ,85 0,725641 0,104855 66 0,20941

Atypical 7,2031 0,8004 7,20 ± ,80 0,640625 0,100049 64 0,199932

Boys 7,1846 0,8239 7,18 ± ,82 0,678831 0,072262 130 0,142972

Normal 7,1579 0,8822 7,16 ± ,88 0,778195 0,116844 57 0,234067

Atypical 6,7738 0,7003 6,77 ± ,70 0,49039 0,076407 84 0,15197

Girls 6,9291 0,7986 6,93 ± ,80 0,637791 0,067256 141 0,132968
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TABLE III
Eruption sequences depending on the gender and age of children

Boys Girls
p =Sequence 

1
Sequence 

2
Sequence 

3
Total

Sequence 
1

Sequence 
2

Sequence 
3

Total

6 years 2 7 6 15 10 4 18 32 0,0316
7 years 6 4 11 21 13 11 15 39 0,5582
8 years 9 14 5 28 3 9 1 13 0,4816
Total 17 25 22 64 26 24 34 84

TABLE IV
Descriptive statistics for age for sequences from 1 to 3 – boys and girls

Average Std dev.
Average ± 

Std dev.
Sample 

Variance
Standard 

Error
Count

Confidence 
Level 

(95,0%)
Sequence 1 7,4118 0,7123 7,41 ± ,71 0,507353 0,172755 17 0,366224
Sequence 2 7,28 0,8907 7,28 ± ,89 0,793333 0,178139 25 0,36766
Sequence 3 6,9545 0,7222 6,95 ± ,72 0,521645 0,153984 22 0,320228
Boys 7,2031 0,8004 7,20 ± ,80 0,640625 0,100049 64 0,199932
Sequence 1 6,7308 0,6668 6,73 ± ,67 0,444615 0,130769 26 0,269324
Sequence 2 7,2083 0,7211 7,21 ± ,72 0,519928 0,147186 24 0,304477
Sequence 3 6,5 0,5641 6,50 ± ,56 0,318182 0,096738 34 0,196815
Girls 6,7738 0,7003 6,77 ± ,70 0,49039 0,076407 84 0,15197

Fig. 1. Normal and pathological tooth eruption depending on the age and gender of children

Regarding atypical sequences occurring in 
the group of boys, as shown in fig. 2, we can see 
that in the total of sequences, Sequence 2 ap-
peared most often at 8-year-old children (21,87%), 
while Sequence 1 was reported at 6-year-old 
children (3,12%) in the fewest cases. 

Fig. 3 highlights the atypical sequences in 
the group of girls, the most frequently occur-
ring sequence is Sequence 3 at 6-year-old girls 
(21,42%), at the opposite end is Sequence 3 at 
8-year-old girls (1,19%).
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DISCUSSIONS
Following our study, it is noted that cases of 

normal eruption were fewer than those of path-
ological eruption, and there is a change in the 
normal pattern of eruption, with the appearance 
of several atypical eruption sequences. The much 
faster emergence of first molars, central and 
lateral incisors on arch, was also reported by a 
study conducted in Iraq, that showed a more 
accelerated eruption in females compared to 

males (4). Between 7-13 atypical eruption se-
quences were reported by Cecere et al. in a 
study conducted on children in the Belgian re-
gion of Flanders, the most common pattern 
highlighted in maxillary being the first molar, 
central incisor and lateral incisor, while in the 
mandible being central incisor, first molar and 
lateral incisor (5). In our study we reported a 
higher percentage of atypical eruption than nor-
mal, especially in females, as shown by the 

Fig. 2. Eruption sequences in male children and depending on their age

Fig. 3. Eruption sequences in female children and depending on their age
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study conducted by Elham et al., who in their 
attempt to assess the tooth eruption pattern in 
second canine-premolar area, showed a faster 
eruption in girls, although atypical eruption cases 
were rarer than those of normal eruption. They 
also reported the largest gender gap in terms 
of the eruption time in mandibular canine (6). 

One of the important factors that cause the 
premature emergence of permanent teeth on the 
arch, is the early loss of temporary teeth, which 
occurs mainly due to their destruction by tooth 
decay (7, 8). It is known that the occurrence of 
dental caries is caused by consumption of re-
fined carbohydrates or frequent consumption of 
cariogenic foods, including carbonated drinks. 
The high content of sugar in sweetened bever-
ages has been associated with the presence of 
dental caries. Tooth decay is caused by acids 
produced mainly from the interaction of spe-
cific bacteria with these sugars. It is therefore 

necessary for parents to positively influence the 
unhealthy behaviours of their children from a 
very early age, to avoid rapid loss of temporary 
teeth as much as possible, and implicitly, the 
accelerated eruption of future permanent teeth 
(9, 10, 11). 

CONCLUSIONS 
1. Based on the study results, we can state that 

pathological eruption is more common than 
normal eruption, especially in females com-
pared to males.

2. Of all cases of pathological eruption, most 
cases were observed in 8-year-old boys and 
7-year-old girls.

3. We highlighted three atypical sequences of 
permanent teeth eruption.

4. Tooth eruption is a physiological phenom-
enon which lately is subject to great vari-
ability.
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