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Time and order of eruption of primary teeth
for children in Mosul City, Iraq

Tarik Y KHAMRCO*
Aisha A QASIM**

ABSTRACT

The aims of the study were to determine the time and sequence of eruption of
primary teeth. Also, to determine the differences in timing of tooth emergence
according to side, jaw and gender variation. .

Timing and scquence of cruption were studied cross—-sectionally in a group of
(1843) children from Mosul City, Iraq: (940) were males and (903) were females aged
between  (2-37) months. The data were statistically analysed by using Karber’s
analysis in order to compute the mean and standard deviation of emergence.

The results showed that there are no significant differences between the mean
time of corresponding right and left teeth in both genders. The findings of the study
indicated that the males have their primary teeth to emerge earlier than those of
females. The differences between the two genders are clearly seen in the eruption of
maxillary lateral incisor and maxillary first molar. The males acquired all their
primary teeth to emerge in shorter time span than the females (difference 2.04
months).

The results  demonstrated  that  the maxillary  teeth emerge before their
mandibular opposing teeth in males with the exception of central incisor. However, in
females, the mandibular teeth emerge before their maxillary opposing teeth with the
exception of the canine and second molar.

A specific sequence of primary teeth emergence was found.in both arches and
for both genders. In o general, the emergence ol primary teeth started with the
emergence of mandibular central incisor and ended with mandibular second molar.

Key Words: Eruption, primary tecth, emergence, deciduous tecth.
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INTRODUCTION

Eruption is a process whereby a tooth moves from its developmental position
within the jaw to emerge into the oral cavity . Eruption must be distinguished from
the growth of a tooth, which means an increase in size irrespective of the relative
position of the tooth to its neighboring tissue @ while the tooth emergence is the
clinical appearance of any part of the tooth crown in the oral cavity P,

The carly development of the child’s primary dentition occurs during the
period when he is Icarning to walk and adjust himsell to his environment and establish
some degrees ol independence.

Many opinions for the mechanism of tooth eruption have been presented as
rool prowth, bone prowth, pulpal pressure, pulpal prowth, fraction by periodontal
ligament, vascular pressure and blood vessel thrust G0 but there is no general
agreement regarding the exact mechanism of eruption,

The timing of eruption of teeth is of clinical significance to the practitioner
and of considerable impottance to the child dental health planning for diagnostic,
preventive and therapeutic measures.

Many studies have been conducted throughout the world concerning dental
development and timing of primary teeth emergence. All of which agreed that a wide
margin of variation existed between population groups. Although many factors
associated with eruption have been widely investigated. Suggested factors which

. PIP . . 12 . s . ’
causing differences might include rtace . environment ) socioeconomic

condition " climate (3 type of food, the effect of dental treatment, health 9
heredity factors ', systemic factors " and local factors 2.

in our country, only onc study carricd out concerning the emergence of
primary teeth conducted before (21) years in Baghdad City by Baghdady and
Ghose ?1.

So it is decided to carry out a cross-sectional study in Mosul City to determine

the time and sequence of eruption of primary teeth.
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MATERIALS AND METHODS

The investigation was conducted on a cross-sectional study. The sample
sclected were [rom medical health centers and nursery schools children in the city
center of Mosul. In order to obtain arandom sample, Mosul City was divided into
four zones; (wo zones on the right bank of Tigris river separated by Ninevah street
and its continuation, the other two zones on the left bank of the river separated by
Kairalden—Al-Omary street and its continuation. Four medical health centers and two
nursery schools were chosen from ecach zone. So the total number of health centers
examined were 16 and the total number of nursery schoois were (8), representing
different socioeconomic levels of the children in Mosul City center.

The sample size was (1843) children, age range from (2) months to (3.7)
months. The age of the children was calculated from the exact date of birth and was
recorded in months and weeks.

The oral examination was carried in a vaccination room in health center. The
examination was performed using (2) sterilized plane mouth mirrors under the normal
daylight. This was done, while the mother was cradling her infant with her arms. For
nursery school children, examination was performed in classrooms. The students were
examined seated in a normal chair under the normal daylight. The accurate birthday
was taken from the health chart or from their mother or from school registrant. If the
exact date of childbirth was not available, the child was not included in the
examination, also any child with history of serious systemic disease was excluded.

The criteria for tooth emergence: A tooth was defined as emerged when any
part of its crown pierced the gingiva. 'l‘hezprobe was used to be sure from the crown
emergence when any suspension exists @ > Since no radiological examination was
made, any congenital missing tooth was recorded as non-emerged.

It was very important that the examiner reviewed each day’s case sheet
collected on the same day [or completeness and accuracy of recording. During this
review, the age of cach child was calculated by subtracting the birth date from the
examined date and then the age of the child determined according to the nearest
month or wecek.

The interval of rest for teeth measured can be found as has been used by
Hellman @Y 1t is the longest period between the eruption of two successive primary
teeth,

- The mean cruption time for all the primary teeth was calculated according to
Karber’s  method as investipated by Cornficld and Mantels @ and used by THayes and
Mantels “” to compute the eruption date. The t-test was used for a statistical
significance.

RESULTS

The sample consists of (1843) children between the age of (2-37) months,
(940) of the sample were males (51%) and (903) were females (49%) (table 1).

Table (2) showed the mean, standard deviation and standard error of time of
cruption of primary teeth for the total sample by sex and for both jaws. The results
indicate that the first tooth to erupt for both genders was mandibular central incisor
[0.83 years (10.08 months) for males and 0.87 years (10.44 months) for females], then
followed by subscequent teeth; the last tooth to erupt is the mandibular second molar,
the mean age of cruption [2.28 years (27.36 months) for males and 2.49 years (29.88

months) for females] (Figure 1 a, b).
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Figure (1a): Graph showing pattern of eruption by age and arch of the primary teeth
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Figure (1b): Graph showing pattern of eruption by age and arch of the primary teeth
in the total sample of females
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Table (3) showed the mean and standard deviation for each primary tooth on
the right and left sides of maxilla and mandible in each gender. The results showed
that there was no significant difference between right and left sides in the emerged
time of maxillary and mandibular arches in both genders. "lhelefore the data for both
sides were combined together.

The period during which eruption took place for primary teeth was (1.45)
years (17.4 months) for males and (1.62) years (19.44 months) for females. The
difference between males and females was (2.04) months. The pattern of the eruption
curve for both genders was nearly the same.

Table (3): Different in mean emergence time between right and left sides of primary
teeth in both enders n years and months
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Table (4) showed the jaw differences for primary teeth emergence time. The
results indicated that the most maxillary teeth, lateral incisor, canine and first molar
emerged significantly earlier than opposing mandibular teeth for males. This trend is
reversed with central incisor, while there is no significant difference between the
emerged time of maxillary and mandibular second molar.

In females, maxillary second molar emerged significantly earlier than
mandibular antagonist, but mandibular central and lateral incisors and first molar
emerged significantly earlier than maxillary antagonist. There is no significant
difference between maxillary and mandibular canines.

The greatest difference in the eruption time between the jaws for any
individual tooth type occurred between the maxillary and mandibular central incisors
of the males (2.3 months) and between maxillary and mandibular second molars of
the females (2.64 months), while the smallest difference in eruption time between the
teeth of opposing jaws occurred with the eruption of the maxillary and mandibular
second molars for the males (0.18 months) and the maxillary and mandibular canines
for the females (0.48 months) (Table 5).
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Table (4): Differences in mean eruption time of primary teeth between maxillary and
mandibular tceth in both genders (i

1.03 +0.63 0.83 1021 6.70 s
1.20 4 0.26 1.34 +0.27 9.74 S
1.76+029 | 1824029 4.05 - S
1444023 | 153+244 6.96 S
2274026 | 228+255 1.25 NS
1.07 1 0.20 0.87 1 0.20 15.29 S
B o2r | 1sat0 | o S
1.70 + 0.26 1.74 +0.26 2.04 NS
1.67 +0.23 1.51 +0.24 11.73 S
2.27 1 0.26 2.49 - 0.24 37.70 S

Table (5): Dilference in mean age of eruption of primary teeth between maxilla and
mandible in males and females (i

Table (6) represents the differences  in mean cmergence time ol the primary
teeth between females and males. The results indicated that maxillary lateral incisor,
lirst molar, and mandibular central incisor and second molar emerged significantly
carlier in males than females. The reverse is true with maxillary and mandibular
canines, which emerged significantly earlier in females than in males; while there is
no significant difference in the emerged time of the maxillary central incisor, second
molar, and mandibular lateral incisor and first molar between males and females.

The greatest gender differences occurred in the eruption of maxillary lateral
incisor and maxillary first molar, which were (0.22) years (2.76 months) for both
teeth. While the smallest gender differences occurred in the eruption of maxillary
sccond molar which was (0.003) years (0.036 months) (Table 7).

The interval of rest for primary teeth found to be in males between the
cruption  of the mandibular canine and maxillary second molar and it was (5.4
months), and in females the interval of rest oceurred between the mandibular canine
and the maxillary second molar (6.36 months).
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Table (6): Differcnces in mean cruption time of primary teeth between males and
females (in years and months
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Table (7): Difference in mean age of cruption of primary teeth between males and
i 1ths

Figure (2 a, b) showed the sequence of cruption, using the mean plus and
minus one and two standard deviation. The order of eruption in each jaw was similar
in both genders as follows: Central incisor, lateral incisor, first molar, canine and
second molar. In males all maxillary teeth emerged carlier than mandibular teeth
except central incisor. In females only maxillary canine and second molar emerged
carlier than mandibular one.

DISCUSSION

Among different methods available to study the dichotomous variables, the
Karber’s analysis was used in the current study. It is a simple method of computing
the mean age and standard deviation of tooth emergence by using both arithmetic age
and logarithm of the age [rom birth. Many studies over the world adopted Karber’s
method for computing the emergence age of primary dentition successfully @120 and
for permanent teeth {heael
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This study is the first investigation of time of cruption of the primary teeth in
Mosul children and it is a largest study for eruption of primary teeth for Iraqi children.

The study of timing of primary teeth is of clinical significance to the
practitioner and of considerable importance in child dental health planning for
diagnostic, preventive and therapeutic measures. However, a reliable chronology of
primary tooth eruption within normal limits is essential to help clinicians recognize
and interpret delayed or advanced dentition ®%*" 1t is also, very important to
nutritionists who may use the number of erupted teeth to assess the age of an infant
when the date of birth is unknown @,

In the present study, the age range of the examined children was chosen in a
wide scale ranging from (2) months to (37) months in order to cover the clinical
emergence age of both maxillary and mandibular primary tecth. A cross-sectional
study was preferred because it takes less time, cost and it is more representative of the
population.

The study revealed that there is no significant difference between right and lefl
sides for both jaws and genders. This was in agreement with other study ",

The timing of primary teeth emergence in this study was nearly the same in
comparison with a Britain study ®% while later than those reported for Australian
children ® and that for Britain-Negro children ¢¥,

In the present study, the period during which eruption took place was greater
than that for Zegreb children ¢

In general, some differences may be due to local environmental factors such as
the texture of food, the health of the community 9 others may be related to genetic
differences 7. 1t is accepted that ethnic factors affected the carly emerging primary
teeth more than the late primary (eeth ¢7*%,

According 1o jaw dilferences, the results indicated that, in males, most
maxillary teeth, lateral incisor, canine and first molar emerged significantly carlier
than opposing mandibular teeth. This trend is reversed with central incisor, while
there were no significant differences between emerged time of maxillary and
mandibular second molar. In females, mandibular central, lateral incisors and first
molar emerged significantly earlier than maxillary antagonists, but maxillary second
molar emerged carlier than mandibular antagonists; no significant difference between
maxillary and mandibular canine. In general, the maxillary teeth emerged ecarlier than
mandibular antagonists except central incisor for both genders and lateral incisor in
females only. This result disagreed with the study of Lavelle ®?, while other studies
agreed with this stude in a fact that mandibular central incisor emerged earlier than
maxillary antagonist @'+,

The greatest jaw difference occur between the central incisors of the males
(2.3 months) and second molars for the females (2.64 months). This result was greater
than that for Australian children @, They found that the greatest jaws dillerences in
males occur in central incisors (1.8 months) and in females also occur in central
incisors (1.9 months). The smallest jaw differences oceur belween second molars for
males (0.18 months) and canines for the females (0.48 months). These findings were
nearly the same for Australian children @ which indicated that the smallest jaw was
also occur between second molars in males (0.2 months), and in females between
canines (0.1 months).

According to gender differences, the study revealed that the mean time of
eruption earlier in males than in females, except for the maxillary and mandibular
canines and mandibular sccond molars. This finding is in agreement with other
studies Y 1D by disagreed with the other studies @73 1249,

(OS]
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The greatest gender differences were occurring between the maxillary lateral
incisor and maxillary first molar (2.76 months). The smallest pender dilferences
occurred in the eruption of maxillary second molar, which was (0.036 months). This
result differs from that of the Australian study “" which found that the greatest
gender differences oceur between the mandibular second molar (18.0 months); the
smallest gender differences between the maxillary central incisor (1.2 months).

The interval of rest for primary teeth in this study for both genders occurred
between the emergence of the mandibular canine and maxillary second molar (5.4
months for males and 6.36 months for females). This result is in accordance with that
of Britain study in Gloucetor 9 that found the period with the same tooth type (5.88
months for males and 5.64 months for females), but disagreed with the result of
Australian children @® which demonstrated that the interval of rest occurred between
the mandibular canine and mandibular second molar (7.2 months for males and 11.16
months for females).

The sequence of eruption was the same in both sexes as central incisor, lateral

incisor, first molar, canine, second molar. This result is in agreement with other
studies ©436.39-4D)
The findings of this study is in accordance with previous Iraqi study @7,
except that in males the mandibular second molars emerged earlier than maxillary and
in females most maxillary teeth erupt carlier except for the central incisor and second
molar. Also the time of teeth emergence in this study found to be later than those
found by previous lraqi study @Y The total period during which the emergence of all
primary teeth took place increase (0.6 months) for males and (0.84 months) for
females than previous study an

There arc differences in eruption of primary teeth in (21) years due to
difference in life style nowadays duc to general circumstances ol our country and
poverty, nutrition due to embargo, which play a very important role in child
development. However, the emergence time for first teeth which is mandibular central
incisor was more than previous study D about (0.84) months in males and (0.17)
months in females, and the emergence of last tooth mandibular second molar more

about (0.36) months in males and (4.8) months in females than previous study 3n,
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