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Abstract

Background: Enamel defects can negatively affect the appearance of the teeth, increase the tooth
sensitivity, disrupt the occlusal function, and make the teeth susceptible to caries. The present study
was carried out to investigate if the delivery type and birth weight have any effect on the prevalence of
tooth caries and enamel defects among a population of children from Hamadan, Iran.

Methods: This cross-sectional study was conducted on a total number of 182 children aged 6-12 years
old born from 2006 to 2012. Studied variables were birth weight, birth height, head circumference,
gestational age, gender, delivery type, birth order, duration of nocturnal feeding, and nutrition type up
to two years old. Developmental defects of enamel index were used to determine the prevalence of
enamel defects and decayed, missing, and filled teeth (DMFT) index to study dental caries. The results
of tests were analyzed by SPSS software using t test, chi-square test, Fisher exact test, Mann-Whitney
test, Kruskal-Wallis test and Pearson correlation coefficient.

Results: The overall prevalence of enamel defects was obtained 15.38%. The prevalence was significantly
associated with delivery type (P=0.05), while no significant association was found between enamel
defects and birth weight (P=0.684). DMFT index was significantly related to birth weight and delivery
type, while duration of nocturnal feeding was the only variable found to be significantly related to
DMFT index.

Conclusions: The cesarean section and low birth weight (LBW) may be associated with the
developmental defects of enamel (DDE) and dental caries. Nocturnal feeding was another factor that
may be associated with dental caries and DDE.
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Background
ackgrount Highlights

Dental structure, including enamel, dentine, and
cementum, is formed through complex cellular and >
biochemical developmental pathways and any factor
being able to affect or disturb such pathways may reduce
the quality of the tooth (1). >

Tooth enamel is generated through secretory cells
called ameloblasts; a change in the ameloblasts’ conditions

in our patients.
and delivery type.

related to dmft index.

The overall prevalence of enamel defects was obtained 15.38%
» In this study DMFT index was significantly related to birth weight

In this study, duration of nocturnal feeding was significantly

throughout enamel generation, which is long, highly
affects them.

A variation in enamel’s occurrence in stable dentition

occurring during developmental stages (3,4). DDE refer

to any observable degradation in enamel appearance (5,6).
Opacity and hypoplasia are 2 main categories of DDE (6).

Ithasbeen documented that, in comparison with normal
teeth, those with DDE require 10 times more treatment
(7). Besides commercial features of tooth treatment, the

may cause ameloblasts not to function well. Minor
irregularities in the colour of the teeth and an absence of
the enamel are the consequences of the developmental
defects of enamel (DDE) (2). Tooth enamel can be used as
a source of information regarding systemic abnormalities
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time when children and parents cannot attend the school
and workplace makes the treatment costly (8). Therefore,
to decrease the appearance of DDE, risk factors should be
targeted in application of community plans (2).

Previous studies have reported a high prevalence of
DDE worldwide (9-11). Birth weight and type of delivery
are 2 suspicious risk factors for DDE. During vaginal
delivery, immunological mediators such as Interleukin-1
(IL-1), IL-6, Tumor necrosis factor alpha (TNF-a), and
subsequently prostaglandin E2 are produced, leading
to cervical dilatation and labour. In contrast, during
Cesarean section the production of these mediators may
be disrupted, making the infant vulnerable to microbial
pollution and increasing the risk of DDE (12,13). In the
first part of the present study, we aimed to investigate the
effect of delivery type (vaginal or cesarean section) and
birth weight on the enamel defects in the permanent first
molar. Although enamel defects can occur in all types
of teeth, we concentrated on the permanent first molar
because it is the only tooth in which the calcification of
the cusps is started almost during delivery.

In the second part of the study, we assessed the
prevalence of dental caries among the participants using
decayed, missing, and filled teeth (DMFT, dmft), which
is a popular index used to assess oral health condition
among a particular population.

So the present study was set 1) to investigate the
prevalence of enamel defects among permanent
first molar, 2) to investigate the association between
developmental enamel defects and birth weight, 3) to
examine the association between developmental enamel
defects and type of delivery, and 4) to assess the dental
caries among the population of the study using DMFT
index and evaluate its relationship with certain factors
such as birth weight gender, delivery type, birth order,
duration of nocturnal feeding, and nutrition type up to
2 years.

Materials and Methods

Participants

The present cross-sectional study was conducted on a
total number of 182 children aged 6-12 years old born in
the Fatemieh and Atiyeh hospitals in Hamadan from 2006
to 20012. The reason for selecting this age range was the
presence of both primary and permanent teeth in these
children.

According to previous studies, the minimum number
of participants was calculated at 172 ones; accordingly
400 cases, 200 boys and 200 girls, were randomly selected,
contacted, and invited to participate in the study. The
inclusion criteria were as follows: 1) being aged 6-12
years, 2) being mentally and physically healthy, 3) being
the resident of Hamadan from the birth to the present
time (the time of this study), and for ensuring that they
uniformly received fluoride from drinking water, and 4)
observable permanent first molar. Finally, 182 cases filled

out the consent form and agreed to participate in the
study.

Variables of the Study
The hospital records of the children were the main source
of the data including birth weight, birth height, head
circumference, gestational age, gender, delivery type,
birth order, duration of nocturnal feeding, and nutrition
type up to 2 years old.

Then the children were invited to attend the dental
clinic of Hamadan University of Medical Sciences and
be examined in terms of DDE, dmft, and DMFT, as the
indices recommended by the WHO to assess oral health
of children. DMFT, used for permanent teeth, and dmft,
used for primary teeth, were determined using a probe,
mirror, and cotton rolls and by counting the number of
decayed, missing (due to caries only) and filled teeth.
Discoloration, hypoplasia, and opacity were some criteria
used to determine DDE.

It is worth mentioning that the examinations were
performed by a trained dental student. The first 20
participants were also examined by a university professor
to evaluate inter-observer reliability.

Statistical analysis

Data were analyzed by the SPSS software version 20
using certain tests such as chi-square test, independent
t test, Fisher exact test, Kruskal-Wallis test, and Pearson
correlation coefficient.

Results

In the present study, a total number of 182 participants
were included, in whom 33 and 28 teeth were diagnosed
with hypoplasia and opacity, respectively. Table 1 shows
the prevalence of each disorder in the 2 groups. Overall,
there were 7 teeth with enamel defects, consisting of 4
cases with hypoplasia, 2 cases with opacity, and one case
with both defects, in the vaginal delivery group and 21
ones, consisting of 10 cases with hypoplasia, 7 cases with
opacity, and 4 cases with both defects, in the cesarean
section group. As demonstrated in Table 1, Fisher exact
test was used to assess the association between the type
of delivery and the prevalence of various enamel defects,
demonstrating a significant relationship between enamel
disorders and delivery types (P=0.05).

Table 1. The Association Between Enamel Defect and Delivery Type

Delivery Type

Enamel Disorder

Vaginal Cesarean Section
Hypoplasia 4 (5.1 %) 10 (9.6 %)
Opacity 2 (2.6 %) 7 (6.7 %)
Both 1(1.3 %) 4 (3.8 %)
None 71(91.0 %) 83 (79.8 %)
Total 78 104
P value = 0.05
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The association between dmft and other variables,
including birth weight, gender, delivery type, birth order,
duration of nocturnal feeding, and nutrition type up to 2
years old are presented in Table 2. As demonstrated, dmft
was not significantly associated with certain variables
such as birth weight, gender, delivery type, birth order,
and nutrition type up to 2 years old. Duration of nocturnal
feeding was the only variable that was significantly
associated with dmft.

Moreover, Table 3 shows the association between DMFT
and other variables of the study. Accordingly, birth weight
and delivery type were the only variables significantly
associated with DMFT.

Table 4 represents the correlation coefficients of dmft
and DMFT with birth weight, head circumference and
gestational age. Accordingly, DMFT was significantly
correlated with birth height and gestational age.

Table 5 shows the relationship between permanent
DMFT and type of delivery. There was a significant
relationship between the permanent DMFT and type of
delivery (P<0.002) .

Discussion

Unpleasant changes in the appearance of enamel
developed before the tooth grows is known as DDE. Such
defects have a negative effect on teeth’s beauty and can
accelerate dental caries (14). Moreover, enamel defects are
associated with many factors, including environmental
and genetic factors, systemic diseases, nutritional,
metabolic, neurologic and allergic factors (15).

The present study was conducted on the 6- to 12-year-
old children because in this age range both permanent
and primary teeth are present, and previous studies
have reported a high prevalence of DDE in this age

Table 2. The Association Between DMFT Index and Other Variables

Table 3. The Association Between DMFT Index and Other Variables

. DMFT
Variable State —  PValue
Mean SD
<2500 g 2.28 1.50
Birth weight 0.35
>2500 g 1.62 1.44
Female 1.58 1.44
Gender 0.25
Male 1.95 1.500
Vaginal 136 1.31
Selective cesarean
Delivery type section 1.85 1.57 0.81
Cesarea'n section due 2.3 1 4G
to medical reason
1 1.65 1.48
Birth order 2 1.82 1.52 0.16
3 2.07 1.36
<1 0.42 1.39
Duration of 12 190 136 <0.001
nocturnal feeding
>2 1.92 1.47
Nutrition type up to  Breastfeeding 1.78  1.517 0.48
2 years old Others 171 1367 ’

Table 4. The Correlation Coefficient of dmft and DMFT With Birth Weight,
Head Circumference, and Gestational Age

Neonatal Characteristics

Index

Birth Height ~ Head Circumference  Gestational Age
dmft -0.02 -0.095 -0.032
DMFT -0.227 -0.1 -0.227

*Significant at 0.05 level.

group (16,17). The present study demonstrated a higher
prevalence of enamel defects among children with a birth
weight lower than 2500 g; however, the difference was not
statistically significant. This finding is in agreement with
those of Lunardelli and Peres (18). Neurological disorders
have prominent risks as follows: shorter pregnancy length
and low birth weight (LBW), which are greatly associated.
Intraventricular ~ hemorrhage and  periventricular
leukomalacia are closely linked to prematurity. Moreover,
abnormal neurological development occurs because of
parameters resulting in birth and LBW. For example,
dental or neurological deficits may cause prematurity
and LBW stemming from malformations and birth-
acquired infections. The study of Wanger showed that
children born preterm and with LBW are at substantial
risk of DDE (19). More clearly, a significant risk factor for
DDE is preterm birth that has been confirmed by various
researches (20,21-27). Newborns who are born preterm
usually have LBW and neonatal problems like anemia,
infections, calcium deficiency, respiratory illnesses, and
orotracheal intubation and ventilation. Ameloblastic
cell function may be changed by oxygen deprivation.
Furthermore, certain health care services, hospitalization
and medications like systemic antibiotics should be

] DMET
Variable State ——— PValue
Mean SD
<2500g 3.23 2.13
Birth weight 0.35
>2500 g 2.94  1.88
Female 2.84 1.78
Gender 0.25
Male 3.16 2.07
Vaginal 2.96 1.88
Selective cesarean
Delivery type section il [ 0.81
Cesaree}n section due 290 214
to medical reason
1 2.78 1.84
Birth order 2 3.22 2.13 0.16
3 3.37 1.80
<1 2.29 1.62
Duration of 1-2 362 1.63  <0.001
nocturnal feeding
>2 4.72 2.23
Nutrition type up to  Breast milk 2.96 1.99 0.48
2 years old Others 312 1.73 ’
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Table 5. The Relationship Between Permanent DMFT and Type of Delivery

. DMFT .
Variable State Result of the Kruskal-Wallis Test
Mean SD
Vaginal 1.36 1.31 Xz: 12.31
Delivery type Selective cesarean section 1.85 1.57 df=2
Cesarean section due to medical reason 2.30 1.46 P=0.002

delivered to the children who are born preterm. The risk
of the disease can be improved because these factors may
interact with each other and accumulate or have synergistic
effects; also, they cannot be distinguished easily (21,26).
In the current research, given the relationship between
preterm birth, LBW and hospitalization during the first
year of life and DDE, it was found that these factors
affected the development of the primary dentition.

We found a significant association between the
prevalence of DDE and the type of delivery, so that the
prevalence was higher in the cesarean delivery group.
These results are in agreement with those of previous
studies such as Wanger (19), Zheng et al (28), and Aine
et al (5). Calcium deficiency in these children can be the
reason why the prevalence of DDE is higher among them.
Moreover, cesarean delivery is normally accompanied
by a disturbance in the production of immunological
mediators such as IL-1, IL-6, TNF-qa, and prostaglandin
E2, making the child vulnerable to microbial infections
and leading to enamel defects (12,13).

In the present study, we also assessed the association
between dental caries and various variables such as birth
weight, gender, delivery type, birth order, duration of
nocturnal feeding, and nutrition type up to 2 years old.
DMFT and dmft were the indices used to assess dental
caries among the participants.

The results demonstrated no significant association
between dmft and birth weight, gender, type of delivery,
birth order, and the type of nutrition up to 2 years old,
but dmft was significantly associated with duration of
nocturnal feeding, which is consistent with those of
Poureslami & Adhami (29) and Hematyar & Masnavi
(30). However, Abedini et al (31) did not find a significant
association between these 2 variables, which can be due
to the consumption of sugary compounds in the daytime
as the auxiliary food, resulting in a lower tendency
to nocturnal feeding. Furthermore, DMFT was not
significantly associated with gender, birth order, nutrition
up to 2 years old, and the duration of nocturnal feeding.
In contrast, there was a significant association between
DMEFT and the type of delivery. Similarly, DMFT was
significantly correlated with birth weight and birth
height, i.e., 2 important fetal development factors. The
results are in agreement with those observed in previous
studies (32,33). Preterm birth along with substantially
LBW have been known as the risk factors for birth
disorders and defects, associated with a high prevalence
of infant mortality. Odontogenesis begins at about 6

weeks of embryonic life from the germination stage, and
then passes through the cell proliferation, histopathology,
morphodifferentiation, mineralization, and maturation
stages, and then enters the growth stage in the occlusion.
This evolutionary process is very complex and long, such
that the growth of primary teeth and some permanent
teeth will continue after the birth. Some biological or
pathological factors can disturb this evolutionary process
and change the natural shape, number, and composition
of the teeth, making them vulnerable to dental caries
(34). DDE with a similar appearance are not necessarily
caused by similar etiological agents. In contrast, the
same etiological factors can produce different defects at
different stages of tooth development. Enamel defects
may also result from a combination of factors. It has been
proposed that there are over 90 different factors that
may be responsible for DDE (35). Most of the available
evidence on the etiology of enamel defects have been
obtained from animal studies and case reports of children
with systemic disorders; however, sound evidence for
their involvement are equivocal. Only a few of these
factors have been confirmed as being directly responsible
for developmental defects. The possible etiological factors
for DDE in the permanent teeth can be broadly divided
into 2 main categories: those with a localized (trauma,
localized infection and irradiation) distribution and those
with a generalized (genetic disorders, or by environmental
factors) distribution (36).

Given the findings of the current study and similar
studies, regardless of the cause of LBW and also its
associated problems, it is suggested that in future studies,
the potential causes of enamel disorders and also diseases
due to LBW be examined.

Conclusions

The cesarean section and LBW may be associated with the
DDE and dental caries. Nocturnal feeding was another
factor potentially associated with dental caries and DDE.

Authors’ Contribution

All authors have contributed to the conception and design of the
study. RR supervised the conduct of the experiment. BA and MA
contributed to the data collection. The statistical analyses and
interpretation of data were carried out by BA. MA and RR drafted
the manuscript. All the authors critically revised the manuscript for
intellectual content and finally and approved the final version of
the manuscript.

Ethical Statement
All steps of the study were approved by the Ethics Committee of

123 |  Avicenna ) Dent Res, Vol 10, No 4, December 2018

http://ajdr.umsha.ac.ir


http://ajdr.umsha.ac.ir

Rafatjou et al

Hamadan University of Medical Sciences. The parents of children
filled out the consent form for their children participation in the

in Rasht. Journal of Guilan University of Medical Sciences.
2008;16(64):32-6. [Persian].

study. 15. Jalevik B, Noren JG. Enamel hypomineralization of permanent

first molars: a morphological study and survey of possible

Conflict of Interest Disclosures aetiological factors. Int ] Paediatr Dent. 2000;10(4):278-89.

The authors declare no competing interests with regards to the 16. Brook AH, Fearne JM, Smith JM. Environmental causes

authorship and/or publication of this article. of enamel defects. Ciba Found Symp. 1997;205:212-21;

discussion 21-5.

Acknowledgements 17. Fyffe HE, Deery C, Pitts NB. Developmental defects of enamel

We gratefully acknowledge the cooperation and assistance of the in regularly attending adolescent dental patients in Scotland;

hospital and dental clinic of Hamedan School of Dentistry. prevalence and patient awareness. Community Dent Health.

1996;13(2):76-80.

References 18. Lunardelli SE, Peres MA. Prevalence and distribution of

1. Seow WK. Developmental defects of enamel and dentine: developmental enamel defects in the primary dentition of pre-
challenges for basic science research and clinical school children. Braz Oral Res. 2005;19(2):144-9.
management. Aust Dent J. 2014;59 Suppl 1:143-54. doi: 19. Wagner Y. Developmental defects of enamel in primary teeth
10.1111/adj.12104. - findings of a regional German birth cohort study. BMC Oral

2. Wong HM. Aetiological Factors for Developmental Defects of Health. 2016;17(1):10. doi: 10.1186/s12903-016-0235-7.
Enamel. Austin J Anat. 2014;1(1):1003. 20. Cruvinel VR, Gravina DB, Azevedo TD, Rezende CS, Bezerra

3. Lin X, Wu W, Zhang C, Lo EC, Chu CH, Dissanayaka WL. AC, Toledo OA. Prevalence of enamel defects and associated
Prevalence and distribution of developmental enamel risk factors in both dentitions in preterm and full term born
defects in children with cerebral palsy in Beijing, China. children. J Appl Oral Sci. 2012;20(3):310-7. doi: 10.1590/
Int J Paediatr Dent. 2011;21(1):23-8. doi: 10.1111/.1365- s1678-77572012000300003.
263X.2010.01075.x. 21. Elfrink ME, Moll HA, Kiefte-de Jong JC, El Marroun H,

4. Goodman AH, Rose JC. Assessment of systemic physiological Jaddoe VW, Hofman A, et al. Is maternal use of medicines
perturbations from dental enamel hypoplasias and associated during pregnancy associated with deciduous molar
histological structures. Am J Phys Anthropol. 1990;33(S11):59- hypomineralisation in the offspring? A prospective,
110. doi: 10.1002/ajpa.1330330506. population-based study. Drug Saf. 2013;36(8):627-33. doi:

5. Aine L, Backstrom MC, Maki R, Kuusela AL, Koivisto AM, 10.1007/540264-013-0078-y.
lkonen RS, et al. Enamel defects in primary and permanent 22. Memarpour M, Golkari A, Ahmadian R. Association of
teeth of children born prematurely. J Oral Pathol Med. characteristics of delivery and medical conditions during the
2000;29(8):403-9. first month of life with developmental defects of enamel. BMC

6. Masumo R, Bardsen A, Astrom AN. Developmental defects Oral Health. 2014;14:122. doi: 10.1186/1472-6831-14-122.
of enamel in primary teeth and association with early life 23. Pinho JR, Filho FL, Thomaz EB, Lamy ZC, Liberio SA, Ferreira
course events: a study of 6-36 month old children in Manyara, EB. Are low birth weight, intrauterine growth restriction, and
Tanzania. BMC Oral Health. 2013;13:21. doi: 10.1186/1472- preterm birth associated with enamel developmental defects?
6831-13-21. Pediatr Dent. 2012;34(3):244-8.

7. Jalevik B, Klingberg GA. Dental treatment, dental fear and 24. Vello MA, Martinez-Costa C, Catala M, Fons J, Brines J,
behaviour management problems in children with severe Guijarro-Martinez R. Prenatal and neonatal risk factors
enamel hypomineralization of their permanent first molars. for the development of enamel defects in low birth weight
Int ) Paediatr Dent. 2002;12(1):24-32. children. Oral Dis. 2010;16(3):257-62. doi: 10.1111/.1601-

8. Wondwossen F, Astrom AN, Bardsen A, Bjorvatn K. Perception 0825.2009.01629.x.
of dental fluorosis amongst Ethiopian children and their 25. Chaves AM, Rosenblatt A, Oliveira OF. Enamel defects and its
mothers. Acta Odontol Scand. 2003;61(2):81-6. relation to life course events in primary dentition of Brazilian

9. Slayton RL, Warren JJ, Kanellis MJ, Levy SM, Islam M. children: a longitudinal study. Community Dent Health.
Prevalence of enamel hypoplasia and isolated opacities in the 2007;24(1):31-6.
primary dentition. Pediatr Dent. 2001;23(1):32-6. 26. Massoni AC, Chaves AM, Rosenblatt A, Sampaio FC, Oliveira

10. Robles MJ, Ruiz M, Bravo-Perez M, Gonzalez E, Penalver AF. Prevalence of enamel defects related to pre-, peri- and
MA. Prevalence of enamel defects in primary and permanent postnatal factors in a Brazilian population. Community Dent
teeth in a group of schoolchildren from Granada (Spain). Med Health. 2009;26(3):143-9.

Oral Patol Oral Cir Bucal. 2013;18(2):€187-93. doi: 10.4317/ 27. Masumo R, Bardsen A, Astrom AN. Developmental defects
medoral.18580. of enamel in primary teeth and association with early life

11. Correa-Faria P, Martins-Junior PA, Vieira-Andrade RG, course events: a study of 6-36 month old children in Manyara,
Oliveira-Ferreira  F,  Marques LS, Ramos-Jorge ML. Tanzania. BMC Oral Health. 2013;13:21. doi: 10.1186/1472-
Developmental defects of enamel in primary teeth: prevalence 6831-13-21.
and associated factors. Int ) Paediatr Dent. 2013;23(3):173-9. 28. Zheng S, Deng H, Gao X. [Studies on developmental enamel
doi: 10.1111/j.1365-263X.2012.01241 .x. defects in the primary dentition of children with histories

12. McGaw T. Periodontal disease and preterm delivery of low- of low birth weight and prematurity and their susceptibility
birth-weight infants. ] Can Dent Assoc. 2002;68(3):165-9. to dental caries]. Zhonghua Kou Qiang Yi Xue Za Zhi.

13. Aagaard K, Ganu R, Ma J, Hu M, Miller L, Jobe A, et 1998;33(5):270-2.
al. Intraamniotic interleukin-1 (IL1B) induces histologic 29. Poureslami HR, Adhami SH. The Relationship Between The
chorioamnionitis and alters the microbiome in a primate Habit Of Night Time Feeding And The Prevalence Of ECC
model of inflammatory preterm birth. Am J Obstet Gynecol. Infants And Toddlers. J Islam Dent Assoc Iran. 2001;13(1):47-
2013;208(1):5218. doi: 10.1016/j.ajog.2012.10.672. 56. [Persian].

14. Eskandari M, Khosoosi Sani A. Survey of Developmental 30. Hematyar M, Masnavi A. Prevalence and risk factors of dental
Defect of Enamel Incidence in 11-13 Years Old Students decays in 3-7 years old children referred to pediatric clinics of

124 | Avicenna ) Dent Res, Vol 10, No 4, December 2018 http://ajdr.umsha.ac.ir


http://ajdr.umsha.ac.ir
https://doi.org/10.1111/adj.12104
https://doi.org/10.1111/j.1365-263X.2010.01075.x
https://doi.org/10.1111/j.1365-263X.2010.01075.x
https://doi.org/10.1002/ajpa.1330330506
https://doi.org/10.1186/1472-6831-13-21
https://doi.org/10.1186/1472-6831-13-21
https://doi.org/10.4317/medoral.18580
https://doi.org/10.4317/medoral.18580
https://doi.org/10.1111/j.1365-263X.2012.01241.x
https://doi.org/10.1016/j.ajog.2012.10.672
https://doi.org/10.1186/s12903-016-0235-7
https://doi.org/10.1590/s1678-77572012000300003
https://doi.org/10.1590/s1678-77572012000300003
https://doi.org/10.1007/s40264-013-0078-y
https://doi.org/10.1186/1472-6831-14-122
https://doi.org/10.1111/j.1601-0825.2009.01629.x
https://doi.org/10.1111/j.1601-0825.2009.01629.x
https://doi.org/10.1186/1472-6831-13-21
https://doi.org/10.1186/1472-6831-13-21

Rafatjou et al

31.

32.

33.

Islamic Azad University. The Journal of Qazvin University of
Medical Sciences. 2009;13(3):87-94. [Persian].

Abedini H, Gilasi H, Daoodi E, Eshghi T, Karbasi M, Haidaryan
M, et al. Prevalence and Causes of Decay In Primary Teeth of
Children Aged 2-6 Years In Kashan. Journal of Ilam University
of Medical Sciences. 2013;21(5):115-23. [Persian].

Nelson S, Albert JM, Lombardi G, Wishnek S, Asaad G,
Kirchner HL, et al. Dental caries and enamel defects in very
low birth weight adolescents. Caries Res. 2010;44(6):509-18.
doi: 10.1159/000320160.

Kay EJ, Northstone K, Ness A, Duncan K, Crean SJ. Is there a
relationship between birthweight and subsequent growth on
the development of dental caries at 5 years of age? A cohort
study. Community Dent Oral Epidemiol. 2010;38(5):408-14.

34.

35.

36.

doi: 10.1111/j.1600-0528.2010.00548.x.

McDonald R, Avery D, Dean J. Dentistry for children
and adolescent. 7" ed. United States of America: Mosby;
2004:190-220.

Fagrell TG, Ludvigsson J, Ullbro C, Lundin SA, Koch G.
Aetiology of severe demarcated enamel opacities--an
evaluation based on prospective medical and social data from
17,000 children. Swed Dent ). 2011;35(2):57-67.

Elfrink ME, Ghanim A, Manton DJ, Weerheijm KL.
Standardised studies on Molar Incisor Hypomineralisation
(MIH) and Hypomineralised Second Primary Molars (HSPM):
a need. Eur Arch Paediatr Dent. 2015;16(3):247-55. doi:
10.1007/540368-015-0179-7.

© 2018 The Author(s); Published by Hamadan University of Medical Sciences. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

125 |

Avicenna J Dent Res, Vol 10, No 4, December 2018

http://ajdr.umsha.ac.ir


http://ajdr.umsha.ac.ir
https://doi.org/10.1159/000320160
https://doi.org/10.1111/j.1600-0528.2010.00548.x
https://doi.org/10.1007/s40368-015-0179-7



