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Review Article: 
Etiology and Considerations of Developmental Enamel 
Defects in Children: A Narrative Review

Context: Dental enamel is the hardest and highly mineralized structure in human body. However, 
Developmental Enamel Defects (DEDs) may occur due to an interplay between multiple factors 
ranging from genetic inadequacy to environmental insults. Primary enamel defects provoke the 
local or systemic insults that the child might undergo pre-, peri- and post-natally. Several gene 
mutations and environmental factors, including systemic illnesses have already been identified 
that can permanently imprint enamel damage. The DED may appear as enamel hypoplasia or 
hypomineralization. Clinically, DED often presents problems of aesthetics and stained defects, 
tooth sensitivity, susceptibility to dental caries, erosion and tooth wear. 

Evidence Acquisition: An electronic search was conducted on PubMed, Cochrane, ScienceDirect 
and Clinical Key databases with the focus on articles published since 2000. The following 
keywords were applied: “Developmental Enamel Defect (DED)”, “Enamel hypoplasia”, and 
“Primary teeth”.

Results: Managing the enamel defects involves early diagnosis and aesthetic rehabilitation of 
defective enamel, while maintaining its form and function. This should involve close cooperation 
between the paediatricians and the paediatric dentists, so that preventive regimens can be 
institutionalised at the earliest.

Conclusions: Despite our understanding of DED, further research is required to establish 
accurate clinical diagnosis and successful treatment of such enamel defects.
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1. Context

he dental enamel is the hardest and most 
highly mineralized structure in human body. 
It consists of over 98% minerals and less than 
2% of water and organic matrix. It is pro-

duced by specialized end-differentiated ameloblasts; 
the enamel laying cells of the dental organ. Enamel is 
sequentially laid down over specialized biochemical 
and cellular pathways. The complex enamel lay-down 
processes are controlled by genes and influenced by 
epigenetic and environmental factors. Abnormalities of T
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the developmental pathways histologically manifest as 
neonatal lines and accentuated striae of Retzius (Wilson 
bands). These result in quantitative defects of the tissue 
production and or decreased quality of mineralization. 

The dental enamel is an essential inert tissue, suited to 
its role in mastication. The complex enamel specializa-
tion process and the life cycle of ameloblasts, which se-
quentially lays down enamel, explains its high sensitivity 
to environmental and physiological disorders. The tooth 
enamel cannot be remodelled after loss due to caries or 
environmental insults. Thus, any changes in its structure 
resulting from insults described below will permanently 
remain on its surface. This may serve as a marker for 
determining the chronology of the harm (1-3).

Enamel matrix proteins such as amelogenin, amelo-
blastin and enamelin are secreted in the initial stages 
of enamel formation, and later stages of mineraliza-
tion and maturation. DED may be inherited as genetic 
mutations in the codons that code for the aforemen-
tioned proteins, or as a feature of generalized familial 
conditions. Systemic conditions that involve neuro-
ectodermal derivatives like skin, that share common 
embryologic origins with teeth, and congenital abnor-
malities like parathyroid gland disorders that involve 
mineralization pathways, also show frequent enamel 
abnormalities. Furthermore, several metabolic condi-
tions, infections, drugs and chemicals as well as trauma 
and radiation may cause enamel defects due to injury 
caused by the ameloblasts.  Such defects may manifest 
in the form of:

Hypoplastic enamel defects that result from changes 
occurring during the matrix formation. Hypomineraliza-
tion defects resulting from changes that affect the major 
part of the calcification process. Hypomaturation that 
refers to changes occurring during mineral accumula-
tion phase (4). Enamel structure defects can develop in 
the pre-, neo-, and post-natal periods (2). The extension 
of enamel defect depends on the intensity of etiological 
factor as well as time period over which it was present 
during crown stage of tooth development. 

Numerous factors are associated with enamel defects 
in the deciduous and permanent dentition. These fac-
tors can be divided into 2 groups including those that 
cause localized defects limited to 1 or only a few teeth 
(e.g. trauma, infections, ankylosis & irradiation), and 
factors causing generalized defects affecting the ma-
jority of or all teeth. These generalized defects can be 
inherited or caused by environmental factors. The prin-
ciple environmental factors are infections; neonatal, 

endocrine, and nutritional disturbances; haemolytic 
diseases; external intoxication; and cardiac, renal, and 
gastrointestinal illnesses (2).

Prematurity and low birth weight were also corre-
lated with enamel defects in primary and permanent 
dentition. Seow et al. reported an inverse relationship 
between birth weight and the prevalence of enamel 
hypoplasia. Whilst, Aine et al. found that enamel de-
fects were associated with prematurity. Slayton et al. 
reported the prevalence of isolated enamel opacities 
and hypoplasia in a cohort study on  well-nourished 
4- to 5-year-old children (5-7). They concluded that 6% 
of studied children had at least 1 tooth with enamel 
hypoplasia, and 27% presented isolated enamel opaci-
ties. Enamel opacities were significantly higher in boys 
than girls. 

Mandibular second molars and maxillary second mo-
lars were the most affected with enamel hypoplasia 
and isolated opacities, respectively. Premature chil-
dren and those with very low birth weight had higher 
prevalence of enamel defects in the first permanent 
molars and lateral incisors than  the normal birth 
weight children (8). Teeth with enamel hypoplasia 
are more susceptible to caries, as they present reten-
tive areas  provoking bacterial plaque accumulation. 
Meanwhile, hypocalcification (opacity) can lead to 
rapid progression of dental caries (9).

Enamel matrices of mandibular and maxillary anterior 
teeth are almost completely formed in an 8-month foe-
tus, in which the cusp tips of those teeth just started 
to calcify. Most of the anterior teeth enamel matrices 
of an infant are fully formed at birth. Also, calcification 
is seen in parts of the primary first and second molars. 
Maxillary primary teeth show slower calcification ac-
complishment than mandibular primary teeth. Devel-
opmental chronology of the human dentition has been 
widely propagated and used, as suggested by Lunt and 
Law. As per this chronology, different enamel defect pat-
terns can be anticipated on tooth surfaces. Theoretical-
ly, hypoplastic lesions on both maxillary and mandibular 
central incisors indicate disturbance occurring in the 13-
week foetus. Similarly, a disturbance occurring at birth 
will affect all teeth to a certain degree. Moreover, only 
primary canines, first molars, secondary molars and first 
permanent molars would be affected by disturbances 
occurring within 6 months after birth (10).

Massler, Sarnat and Schour demonstrated that both 
enamel and dentin yield accurate and permanent re-
cords of both normal and pathologic accentuations of 
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mineral and general metabolism (11, 12). These records 
can be easily read, by virtue of the rhythmic growth of 
these tissues at the rate of 2.5 to 6.5 μm/d. In enamel 
hypoplasia, the systemic disturbances are recorded by a 
cessation of ameloblastic activity. Thus, the dentin and 
particularly the enamel serve as kymographs in their 
formative and calcifying stages in which indelible marks 
of the physiologic or pathologic changes in metabolism 
are recorded. Frequent speculation has been done with 
regards to defect widths and breadths. For example, the 
duration of causal stress causes width of the band de-
fect which is a result of the severity of stress (3, 12).

2. Evidence Acquisition

An electronic search was conducted on PubMed, Co-
chrane, ScienceDirect and Clinical Key databases. We 
considered the following keywords: “Developmental 
Enamel Defect (DED)” , “Enamel hypoplasia”, and “Pri-
mary teeth”. No specific inclusion or exclusion criteria 
were applied in this review. We included articles pub-
lished after the year 2000 with respect to DED. Howev-
er, this was not a limitation during the search.

3. Results

This narrative study aims to examine the association 
between the following issues: 1. Hypoplasia as a quan-
titative defect presenting as grooves, pitting, thin or 
missing enamel; or hypomineralization, which presents 
as soft enamel due to reduced mineralization or hypo-
maturation; as altered translucency, either affecting 
the entire tooth or a localized area known as an opac-
ity in the prismless enamel of the primary teeth; and 2. 
mother-child conditions; in particular prematurity and 
low birth weight.

3.1. DED and maternal variables

Studies on LBW children have concluded that the rea-
son for enamel hypoplasia in primary teeth and palatal 
deformities are related to local factors such as overuse 
of laryngoscope and prolonged use of orotracheal intu-
bation. Other systemic factors such as immaturity, LBW, 
respiratory distress, rickets of prematurity, neonatal as-
phyxia, hyperbilirubinemia, neonatal infection and ma-
ternal conditions including preeclampsia and diabetes 
may also cause DED in children. The laying down of the 
enamel matrix and its subsequent calcifications begin 
on the 14th gestational week and continue until several 
months after birth (13-17). 

This prolonged pre- and post-natal development pe-
riod makes the primary enamel susceptible to develop-
mental defects. This process begins at the highest point 
of the crown and progresses cervically downwards in 
incremental layers towards the tooth neck. The enamel 
lacks ability to defend and repair itself. Any systemic cir-
cumstances that disrupts its structural integrity causes 
permanent structural defect in the developing teeth. 
The modified Developmental Defects of Enamel (DDE) 
Index presented by the Federation Dentaire Internatio-
nale (FDI) Commission on Oral Health was used to reg-
ister DED (18).

Younger maternal age, as evidenced by the mother’s 
medical and reproductive history was a predictor of DDE 
in children. Other variables included maternal school-
ing, mother’s BMI, mother suffering from systemic ill-
nesses like gestational diabetes, and infants who were 
not breastfed showed higher incidence of developmen-
tal defects. The composition of maternal milk, with its 
nutrients available in appropriate quantity and quality 
for the normal growth and development of the child,  
i.e. the formation of the dental organ, could initially ex-
plain these findings.

Another possible explanation is based on the immuno-
logical and anti-infectious properties of human milk in 
the reduction of illnesses, especially during the first year 
after birth. According to Nóren et al., the mineralization 
of primary teeth is being completed in the first year of 
life (19). There was a statistically significant association 
between the incidence of enamel defects and tobacco 
use during pregnancy, with a positive linear relationship 
between the number of cigarettes smoked per day and 
the prevalence of hypoplastic defects. Similarly, children 
born by normal vaginal delivery were unlikely to de-
velop hypoplasia, compared to those born by caesarean 
delivery. Lack of prenatal care during the first trimester 
and elevated blood lead levels may also contribute to 
DEDs (16). The following points suggest that an anticipa-
tory guidance be established between health care pro-
viders and expectant mothers.

3.2. Prematurity and low birthweight in infants

Regardless of severity of prematurity or low birth-
weight, preterm infants have increased risk of short-
term and long-term complications, including cerebral 
palsy, neurodevelopmental complications, and chronic 
medical needs compared with their full-term counter-
parts. Effects of preterm birth on oral structures vary 
among infants, depending on several factors, such as 
gestational age, birthweight, postpartum medical com-
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plications and interventions, as well as growth and 
developmental complications. The risks of certain oro-
dental manifestations are higher among preterm infants 
compared with full-term ones (20).

The prevalence of developmental enamel defects may 
be up to 96% among preterm and or very low birth-
weight and extremely low birthweight infants. Enamel 
defects are associated with local trauma and calcium 
homeostatic imbalance during the prenatal and postna-
tal periods, leading to disturbances during enamel ma-
trix formation and mineralization. Chemical analysis of 
primary teeth indicated that the calcium/carbon ratio of 
the enamel surfaces was significantly lower (therefore 
more porous) in preterm infants compared with full-
term controls (21).

Scanning electron microscopy analyses have con-
curred that the enamel of preterm infants is thinner and 
malformed compared to those completing gestational 
age of 38-40 weeks. Even postnatally formed enamel 
could not adequately compensate pre-natal enamel 
(22). Merheb et al. reported that the occurrence of 
enamel hypoplasia is significantly higher among very 
low-birthweight infants with lower serum phosphorous 
levels (23). Etiologic factors attributing to the develop-
ment of enamel defects among preterm infants include 
disruption to amelogenesis and enamel matrix forma-
tion and mineralization in utero and postnatal develop-
ment, especially in the presence of stress, intrauterine 
or extrauterine growth restriction, maternal systemic ill-
nesses, use of medications during pregnancy, postnatal 
infant systemic illnesses and medications, metabolic de-
rangements during and after the neonatal period, and 
local trauma (20, 24, 25). 

Enamel defects among preterm infants were specifi-
cally attributed to localized trauma associated with la-
ryngoscope, endotracheal intubation, and oral or na-
sogastric tube, in the past. The primary maxillary left 
incisors were the most commonly affected ones. Oral 
intubation; however, reduces the occurrence of enamel 
defects due to this issue (8, 20). Risks of enamel defects 
affecting both primary and permanent teeth are further 
increased by fever, malnutrition, dental trauma, infec-
tions, medical conditions and neonatal complications 
involving use of medications (26, 27).

The potential increased risk for caries among preterm 
infants may be due to factors that modify the oral flora 
and demineralization versus re-mineralization equilibri-
um such as medical conditions and medications, imma-
ture or impaired immunity, foetal growth retardation, 

enamel defects, feeding and dietary factors, and cogni-
tive and behavioural factors,  e.g. immature immunity 
may facilitate early colonization of cariogenic bacteria, 
like Streptococcus mutans (8, 28).

Enamel defects may facilitate early colonization of car-
iogenic bacteria due to roughened tooth surfaces. They 
could also facilitate structural breakdown due to re-
duced enamel quantity and quality (29). Preterm infants 
are more likely to require medications for a prolonged 
period of time which may be acidic and or contain a 
high percentage of sucrose, thereby promoting the es-
tablishment of a more acidogenic and cariogenic oral 
flora (29, 30). Transmission-related behaviours, such 
as increased maternal contact during feeding, may also 
increase possibility of earlier colonization of cariogenic 
bacteria among predentate preterm infants (31). In ad-
dition, weight gain is often more important for preterm 
infants than their full-term counterparts, resulting in in-
creased odds of on-demand feeding, frequent feeding, 
night feeding, and the consumption of high-calorie in-
fant formula that are often higher in sugar content. Pri-
mary tooth crown dimensions reduce by approximately 
10% in preterm infants. Developmental enamel defects 
increase the odds of hypersensitivity due to dentine ex-
posure, tooth wear, and if anteriorly located, aesthetic 
concerns due to dental caries (8). 

Developmental enamel defects in the primary denti-
tion exponentially increase the odds of early childhood 
caries, more specifically “hypoplasia-associated early 
childhood caries (HAS-ECC)”. In addition, given that 
enamel formation of the first permanent molars and 
incisors occurs simultaneous to that of second primary 
molars, the presence of enamel defects on the primary 
second molars indicates the need for more frequent 
follow-up because of the increased risk of molar-incisor 
hypoplasia in the permanent dentition (8, 32). However, 
establishing a dental home at the earliest with a paedi-
atric dentist can benefit the overall oral health in pre-
term and very low birthweight infants.

3.3. DED and neonatal variables

Children with low 5-min Apgar scores and those who 
received parenteral nutrition during the neonatal peri-
od showed hypoplastic defects. Combined defects were 
frequently observed in children with low 1- and 5-min 
Apgar scores and neonatal acidosis. A higher preva-
lence of severe defects (i.e. combined defects) has been 
noted in children requiring orotracheal intubation and 
mechanical ventilation in the neonatal period. Maxillary 
teeth are more commonly and severely affected than 
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their counterparts in the mandibular arch. Moreover, 
children with LBW who were not intubated show de-
fects that are symmetrically distributed, whereas they 
are located asymmetrically more often on the left in 
those who required intubation (8).

Respiratory distress syndrome was diagnosed accord-
ing to the established criteria and defined as follows: 
1. Mild (infant requiring only supplemental oxygen); 2. 
Moderate (necessarily requiring nasal constant positive 
pressure); and 3. Severe (when respiratory support in-
cluded mechanical ventilation and endotracheal intuba-
tion).

DED was significantly more frequent among those 
with health problems during the first year of life (33).

3.4. Inherited conditions involving enamel formation

3.4.1. Amelogenesis Imperfecta 

Amelogenesis Imperfecta (AI) addresses hereditary 
defects of enamel, not associated with defects in other 
parts of the body or other health problems. The enamel 
defects are highly variable and include abnormalities, 
classified as hypoplastic, hypomaturation, and hypocal-
cified, depending on the stage of enamel formation that 
is affected by the genetic defect. The prevalence rates of 
it varies approximately between 1:1000 and 1:16000 in 
different populations (26). 

The formation of this highly organised and unusual 
structure is rigorously controlled in ameloblasts through 
the interaction of a number of organic molecules that 
include enamelin, amelogenin, ameloblastin, tuftelin, 
amelotin, and Dentine Sialophosphoprotein (DSPP) en-
zymes such as kallikrein and Matrix Metalloproteinase 
20 (MMP20). Any mutations in these proteins can cause 
AI. Mutation of the gene encoding the enamel-specific 
aforementioned proteins are associated with some of 
the following defects and their responsible proteins: Hy-
poplasia (Surface pits, thin enamel): AMEL and ENAM27; 
X-linked AI: AMELX, MMP20, WDR72; Hypomineraliza-
tion, Hypomaturation: KLK4, MMP20, WDR72; Autoso-
mal dominant hypomineralization: FAM83H.

The phenotypic variation among individuals within a 
family having the same mutation is well known in AI, 
which results from differences in gene expression. Fur-
thermore, vertical grooving on the surface of the tooth 
with bands of normal enamel alternating with deficient 
enamel areas is observed in females affected with X-

linked AI. While, males in the same family show com-
plete enamel absence (34, 35).

3.5. Defects Of epithelial tissues causing enamel defects

A lot of inherited syndromes, in particular those that 
involve ectodermal derivatives skin, hair and nail are 
usually presented with DED. Since all these structures 
have a frequent embryonic mutation in common genes 
result in abnormalities seen in all tissues. Congenital 
erythropoietic porphyria, ectodermal dysplasia, tuber-
ous sclerosis and Epidermolysis Bullosa (EB) are among 
the dermatological conditions in which DED have been 
reported. The frequency ranges from 8.6% in recessive 
dystrophic EB to 100% in junctional EB. Haemolytic 
anaemia, hypertrichosis, skin fragility, photosensitivity, 
and red-brown porphyrin pigmentation of bones and 
discoloured and hypoplastic teeth are detected in con-
genital erythropoietic porphyria (27, 36).

Striking enamel defects are usually observed in Tricho-
Dento-Osseous (TDO) syndrome. It is an autosomal 
dominant condition caused by mutations in the DLX3 
homeobox gene. The characteristics of TDO comprise 
severe hypomineralization of the enamel, taurodontism, 
and abnormalities in nails, hair and bones (37).

3.6. Mineralization pathway defects causing enamel 
defects

The mineralization pathways at some stages involv-
ing the parathyroid glands also show abnormalities of 
enamel development. Many inherited conditions such as 
the velocardiofacial syndrome or DiGeorge syndrome or 
22q11.2 deletion syndrome show enamel hypomineral-
ization and hypoplasia. Rare congenital conditions such 
as the Kenny-Caffey syndrome and the autoimmune 
polyendocrinopathy–candidiasis–ectodermal dystrophy 
syndrome have strongly associated with hypoparathy-
roidism and enamel defects.

The association of DED are also reported with vitamin 
D deficiency due to genetic metabolic conditions or 
malnutrition. This condition often results in failure of 
bone matrix to mineralize as in rickets. Children residing 
in sunlight-deficient areas are unable to activate provi-
tamin D. Those who do not consume sufficient Vitamin 
D often suffer from nutritional rickets. Two genetic vari-
ants of vitamin D dependent rickets are recognized that 
cause severe enamel hypoplasia due to hypocalcemia 
(38). The deficiency of the enzyme 25-hydroxyvitamin 
D-1alpha hydroxylase which leads to lack of calcitriol 
synthesis and causes type 1 or pseudovitamin D defi-



146

July 2019, Volume 7, Issue 3, Number 15

ciency rickets. In contrast, non-responsiveness of the 
vitamin D receptor causes type 2 Vitamin D dependent 
rickets (38). Nutritional status is usually calculated ac-
cording to height and age using the Waterlow index. 
This index uses WHO international reference popula-
tion children classified as malnourished, if below under 
95% of the height for age median. Another interesting 
finding was that the low water intake and early wean-
ing should be included in any longitudinal investigation 
to be linked as possible aetiological factors (27, 38, 39).

3.7. Acquired conditions associated with DED

In addition to genetic conditions, many environmen-
tal and acquired systemic changes can also disturb the 
formation of enamel. If an insult occurs during enamel 
matrix secretion, hypoplastic defects are likely to occur, 
in contrast to an insult occurring during the mineraliza-
tion stages which usually produces hypomineralization 
defects (27).

3.7.1. Systemic conditions

Numerous metabolic disturbances, infections, chem-
icals and drugs are associated with DED. Local causes 
include trauma, radiation and localised infection. Since 
enamel lacks its inherent capacity to repair itself the 
location of the enamel defect indicates the approxi-
mate time, duration and intensity of the insult in re-
lation to the chronology of tooth development. The 
evidence in support of the following statement has 
been derived from clinical cases and epidemiological 
studies. Some of the reports have claimed an associa-
tion between factors causing organ damage and DED. 
A strong correlation between DED and children suffer-
ing from cerebral palsy has been observed. Whilst, 
systemic disturbances such as foetal anoxia, infections 
and hyperbilirubinemia damage both the enamel and 
the development of the brain cells. 

Prenatal factors including vitamin D deficiency, ma-
ternal smoking and neonatal tetany, and nutritional 
deficiencies during the postnatal period may contrib-
ute to DED (40-42). A premature child suffers from re-
spiratory immaturity, cardiovascular, gastrointestinal 
and renal abnormalities, intracranial haemorrhage 
and anaemia. The additive effect of these problems 
result in DED in premature children. Furthermore, de-
fects found in preterm children usually emerge from 
adverse systemic conditions associated with prema-
ture birth, such as hypocalcaemia, osteopenia and hy-
perbilirubinemia (5, 43, 44). 

The inability of the immature gastrointestinal tract to 
absorb calcium and phosphorus minerals also contrib-
utes to enamel hypoplasia in preterm children (44). 
Local trauma from laryngoscopy and endotracheal in-
tubation to manage respiratory distress, increase the 
risks for damage to the developing enamel in primary 
maxillary incisor teeth (19, 45). Coeliac disease associ-
ated with gut enteropathy in children causes malab-
sorption and mineral deficiencies due to gluten intol-
erance. This leads to low serum calcium concentration 
during enamel formation. When gluten is introduced in 
children suffering from IgE mediated gluten sensitivity, 
the IgE could enter the maturing enamel and inhibit its 
full maturation, thus increase diffuse opacities (27, 46). 
Chronic renal and liver diseases result in disruption of 
mineralization pathways that places affected children 
at risk for enamel defects (47-49). Prolonged bouts of 
fever and infections caused by microorganisms during 
the neonatal period may infect children’s developing 
ameloblasts via metabolic products that may directly or 
indirectly alter cellular processes.

Clinical reports have suggested that viral infections 
such as chickenpox, rubella, measles, mumps, influenza 
and cytomegalovirus, infections of the urinary tract, oti-
tis, upper respiratory diseases and congenital syphilis 
are well known causes of enamel hypoplasia in primary 
and permanent dentition (15, 50). Excessive fluoride 
use, tetracycline use before the age of 8 years, and 
other cytotoxic drugs have been implicated to cause 
enamel damage. These result from the direct effects of 
fluoride on the developing ameloblasts. Characteristics 
and prevalence of primary tooth fluorosis in these sub-
jects have been reported separately. 

Fluorosis and non-fluoride (isolated) opacities were 
differentiated using Russell’s Periodontal Index and the 
Developmental Defects of Enamel (DDE) index (27, 51, 
52). The enamel lesions are differentiated based on the 
shape, colour, extent of the lesion, and the affected 
teeth. If the smooth surface lesions of the tooth are 
creamy-yellow to brown in colour, and well demarcat-
ed, they are implicated as non-fluoride opacities. In con-
trast, fluorosis lacks well-defined margins, and is more 
diffuse and symmetrical, with white patches or lines. 
Environmental exposure to lead paint, or accidental 
orpica ingestion may cause bilateral enamel hypoplasia 
(6, 53). Amoxicillin was developed in the 1960s. It is a 
bacteriolytic β-lactam antibiotic in the aminopenicillin 
family, used to treat Gram-positive and Gram-negative 
bacteria. It diffuses easily into tissues and body fluids. It 
may cross the placenta and is excreted into breast milk 
in small quantities. 
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Amoxicillin use in the early years of postnatal life seems 
to be linked to fluorosis-like enamel defects on maxillary 
central incisors. Considering the developmental stages 
of enamel formation of maxillary central incisors, amox-
icillin affects the ameloblasts during their secretory 
phase. It has also been attributed that amoxicillin use 
could reduce gene expression of amelogenins and other 
matrix proteins. In addition, it can decrease the activity 
of proteinases that hydrolyse matrix proteins. Although 
there is some evidence that amoxicillin can cause enam-
el defects, it is difficult to isolate the effects of the fevers 
and infections which had necessitated the use of these 
antibiotics. However, further studies are required to ex-
plore the exact involved mechanism (54, 55).

4. Conclusion

Oral health care for children with DED should start as 
early as possible to enable early risk assessment, detec-
tion, and management of oro-dental anomalies and 
prevention of acquired oral conditions, through the es-
tablishment of a dental home. Parents and caregivers 
of pre-term children must be provided with timely ad-
vice and support regarding oral health in the context of 
general health, growth, and well-being. These goals are 
best achieved interprofessionally with the help of non-
dental health practitioners.
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