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Abstract. Early Childhood Caries (ECC) is one of the rapidly progressing dental carious lesions found to be affecting
innumerable children around the globe in an endemic manner. Bacterial plaque retention, inadequate oral hygiene
and increased frequency of sugar consumption are considered as the primary risk factors causing this lesion. Recent
evidences have shown that ECC has undeniable influence on child’s growth and development which can result
in early loss of deciduous dentition, insufficient space for erupting succedaneous teeth, poorly developed speech
and mastication which can finally affect the child’s growth physically and in psychological constraints. Hence it
is highly essential that these carious lesions have to be maintained and prevented in a therapeutically systematic
manner which can benefit the child. This paper presents a review which enhances an update on Early childhood
caries and details the various contributing factors and adds up the recent treatment and risk assessment strategies
in ascertaining the carious lesions prior its advancement.
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Introduction

Nursing bottle caries, is a recently introduced synonym
that is used for detailing carious lesions in young chil-
dren as consequence of bottle feeding especially during
night [1]. One of the most challenging scenario a pediatric
dentist confronts in managing a child with ECC is the need
for cooperation and rehabilitation of the affected carious
lesions.

There are considerably numerous contributing factors
and etiologies leading to initiation of ECC. The undeniable
contributors leading to ECC include are fermentable carbo-
hydrates (substrate); cariogenic microorganisms, frequent
intake of sugar and the socioeconomic status [2]. Strep-
tococcus mutans and wiggsiae metabolizes the residual
carbohydrates thereby producing destructive acids which
causes considerable decrease in pH of oral cavity. This sub-
sequently leads to demineralization finally progressing to
dental caries [3]. Unattended forms of ECC is now consid-
ered to be a part of generalized child neglect thereby affect-
ing child’s speech and overall growth and development [3].

Clinical Features of Early Childhood
Caries

In the initial stage the lesion appears as white opaque
spots or as a white band in the cervical third of the max-
illary incisors. The initial lesion can also appear around
the gingival margin between the interproximal surfaces of
teeth or on the palatal surfaces of teeth and in extreme
cases at the incisal edge [4]. As the condition progresses
the enamel surface breaks down and a cavity is created
which can turn yellow, brown or black and gradually
encircles the neck of the teeth with extensive loss of
hard tissue. The thickness of enamel in primary incisors
is less (<0.5 mm) and the immature enamel of pri-
mary teeth is porous and hence more easily dissolved by
acids [5]. These two factors contribute to the rapid pro-
gression of caries in primary teeth. In advanced cases
there may be complete loss of crown structure of maxil-
lary incisors whereas the mandibular incisors remain caries
free.
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Classification

Early childhood caries have been classified earlier by sev-
eral authors according varying criteria and standards.

The first system of classification wa given by Wyne in
1999 [6]. It was based on the severity and the associated
aetiology of ECC. According to this system ECC was clas-
sified into three categories (Table 1).

Veerkamp and Weerheijm in 1995 modified this classifi-
cation based on the development of dentition and dental
caries. According to this classification dental caries occurs
in successive ages beginning at 10 months and subsiding
at 48 months of age. The extent of dental caries varies from
demineralization to cavitated lesions [6].

Rate of ECC Prevalence

The rate of ECC prevalence between 2 and 5 years old
children in the United States was found to be 27.9%
between 1999 and 2004. In countries with developing
financial strategies the rate of ECC have been estimated
to an increase of 85% among infants in an advertent man-
ner Recent studies conducted shows that Palestine has
a prevalence rate of 76% and the United Arab Emirates
depicts considerably high rate of 83%. India is reported to
have prevalence of 51.9%, Israel of about 64.7% and Brazil
about 45.8% respectively. Recent studies conducted and
evidences define that the children of 3–4 year old predom-
inantly boys exhibit the highest prevalence rate of ECC [7].

Table 1. Classification of Early childhood caries by Wyne.
Types Location of Lesion Etiology
Type I
Mild to
moderate

Caries on incisors
and molars

Semisolid/solid
diet rich in
carbohydrates and
sugary substrates
and lacking poor
oral hygiene

Type II
Moderate
to severe

The lesions are
present on the labial
or lingual surface of
maxillary central
incisors. Molar
caries may be
present depending
on the child’s age
and disease. The
mandibular incisors
remain unaffected

Prolonged
utilization feeding
bottle and/at-will
breast feeding with
poor oral hygiene
maintenance

Type III
Severe or
extreme

Every teeth are
affected.

Cariogenic food and
lack of adequate
oral hygiene

Risk Factors

Microbiologic Risk Factors

The prime microorganisms responsible for causing early
childhood caries are Streptococcus mutans (SM) and Strep-
tococcus sobrinus. SM transmission occurs through two
different modes of transmission namely vertical and hor-
izontal transmission. Vertical transmission occurs between
child and caregiver. Poor maternal oral hygiene fre-
quent sugar intake inreases the transmission rate to the
child. Horizontal transmission occurs when neonates have
increased chance of acquiring these bacteria especially in
children born via cesarean sections [8].

Dietary Risk Factors

Improper bottle feeding constitutes an important etiolog-
ical factor of severe ECC. Several studies have shown a
direct relationship between ECC and extended periods of
bottle feeding. Children consuming frequent sugar rich
diets also is found to be highly susceptible in develop-
ing ECC. These sugars will be converted to demineralizing
acids by cariogenic microorganisms resulting in tooth sur-
face demineralization. Recent studies have elaborated that
cow’s milk is considered to be least cariogenic compared to
other commercially available milk varieties [8].

Environmental Risk Factors

Dental plaque is one of the identified primary causative
agent of caries. The effective removal of dental plaque is
necessary for caries prevention. Therefore, children should
receive oral hygiene instructions soon after the eruption of
first primary tooth. Salivary factors including salivary flow
rates, antimicrobial properties, salivary buffering play a
major role in decreasing the prevalence of cavitated lesions
in the oral cavity. Socioeconomic status of caregivers, flu-
oridation levels, ethnicity, educational status and dental
insurance inclusion are other subsidiary factors contribut-
ing to caries progression [8].

Prevention of Early Childhood Caries

Reducing transmission of cariogenic bacteria from mother
to child is the most ideal and initial preventive measure.
The transmission of cariogenic bacteria from mother to
child can be reduced by avoiding saliva sharing activities
like sharing of utensils, food and drinks. The involve-
ment of multidisciplinary professionals including pedia-
tricians, physicians and nurses can act as an adjunct in
creating awareness among parents regarding early child-
hood caries.
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Risk Assessment

Apart from the traditional and conventional methods,
which provides treatment only after the lesion has estab-
lished, this current risk assessment strategies prevents and
manages before extensive destruction to the dental hard
tissues [9].

Caries Risk Assessment Tool (CAT)

American Academy of Paediatric Dentistry (AAPD) in
2006 introduced this depending on the child’s age and
incorporating biological factors, protective factors and
absolute clinical findings which aids in identifying caries
incidence in the child [10].

The biological factors include (a) The presence of caries
in mother (b) Patients of low financial background (c)
Patients consuming frequent sugary snacks and beverages.
(d) Patients who require special health care needs and
treatment. (d) Patients who are recent immigrants [10].

The protective factors of the patients include (a) Patient
has >1 increased incidence of inter proximal lesions.
(b) Presence of lesion activity. (c) Patient having compar-
atively low salivary flow and rate. (d) Patients possessing
numerous defective restorations. (e) Patients who are con-
tinuously wearing any sort of intraoral appliance [10]. Sub-
sequent progression or caries remineralization is identified
by the altered balance existing between disease indicators
along with risk factors on one side and the protective fac-
tors on the other side of the statistically balancing beam
(Figure 1) [10].

Caries Management by Risk Assessment
(CAMBRA)

Western CAMBRA Coalition comprising of multidisci-
plinary industrial analysts including government bodies
and private practitioners of the United States introduced
CAMBRA nearly a [10]. CAMBRA management is mainly

Figure 1. Caries Imbalance Diagram [10].

dependent on disease stage and the resultant severity it
has on tooth surfaces [10]. CAMBRA incorporates several
therapeutic methods strategies that prevents the progres-
sion of cariogenic microorganisms within the oral cavity,
indicators that possess the remineralizing potential for
management of the early carious lesions thereby prevent-
ing demineralization [10]. CAMBRA enhances the utiliza-
tion of sufficient agents remineralization for early white
lesions along with minimally invasive restorative treat-
ment modalities (Figure 2).

Cariogram

Cariogram is a recently developed strategical tool by Prof.
D. Bratthall which demonstrates the close relation between
caries and causative risk factors. This was instituted into a
PC format by Dr. L. Allander and K.O. Lybegård. Peter-
son G et al. in 2003 in his detailed experimental studies
determined the fact that findings that the Cariogram accu-
rately determined the caries incremental rate and accurate
rate of incidence [11]. Previous history of dental caries,
the probable increase in Streptococcus mutans count, per-
sistence of community fluoridation or other programmes
and the influence of salivary buffer capacity are the factors
incorporated in the Cariogram model that showed consid-
erable correlation with associated risk factors among the
studied population. The Cariogram is divided into five
coloured sectors in pie circle diagram [11]. These colors sig-
nifies 1. The green sector (chances to avoid new cavity), the
dark blue sector (diet), the red sector (bacteria), the light
blue sector (susceptibility) and the yellow sector (circum-
stances). “0” is noted as the most acceptable best value
and “3” signifies that the individual has high risk of caries.
The program facilitates the entry of maximum of ten val-
ues however seven scores would be sufficient enough for
cariogram to appear (Figure 3) [11].

Fluorides

Fluoride therapy forms an integral part of the caries pre-
ventive strategy. Fluoride is obtained from various sources
like fluoridated community water, food processed from
fluoridated water and fluoride supplements like fluori-
dated milk, salt etc. Fluoride is also available in the form of
toothpastes, mouth rinses, lozenges, chewable tablets, gels,
foams and varnishes. The most easily available and widely
used form of fluoride is the fluoridated toothpaste. There is
strong scientific evidence which suggests that daily tooth
brushing with fluoridated toothpaste is the most effective
method of caries prevention.

The AAPD has described the following recommenda-
tions that should be strictly arried out while prescribing
fluoride toothpaste or supplements to patients (Figure 4).
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Figure 2. Caries Risk Assessment for 0–3 years [12].

Figure 3. Cariogram [11].

Figure 4. Recommendations for Fluoride Supplementation [12].

Management of Early Childhood
Caries

Restorative treatment is based on removal of caries and
the choice of restorative material depends on the site and
extent of decay, child’s ability to cooperate and longevity
of restoration. The commonly used restorative materials
are amalgam, composite, GIC and Resin Modified GIC. If
extensive dental treatment is required in a non-cooperative
child, then the procedure has to be carried out under GA.
In teeth affected by severe ECC pulpotomy followed by

placement of preformed stainless- steel crowns in posterior
teeth and strip crowns in anterior teeth is preferred. Atrau-
matic restorative treatment (ART) is a pain free restora-
tive procedure in which hand instruments are used for
removing caries and Glass Ionomer Cement is used as the
restorative material. The major advantage of GIC is flu-
oride release, chemical adhesion to tooth structure and
biocompatibility [13].

Case Report

A 5-year old girl reported with decayed upper front teeth.
It happened to be the child’s first dental visit. Intraoral
examination revealed severely decayed and carious 51, 52,
61, 62, 74 and 75. (Figure 5). Radiographs were advised for
51, 52, 61, 62, 74 and 75 which detailed that there was pul-
pal involvement of 51, 52, 61, 62, 74 and 75. Taking into
consideration of the child’s age a treatment plan was for-
mulated. After detailing the various available treatment
options a written consent which explained the selected
treatment protocol was obtained from the parents. Pulpec-
tomy with Metapex was carried out for 51, 52, 61 and 62
followed by strip crown placement with Filtek Z350 XT
WD composite resin (3M ESPE) in color (A1). A probe was
used to remove the excess material in the cervical region.
Occlusal adjustment and polishing was then carried out.
Pulpectomy was carried out in 74 and 75 followed by stain-

Figure 5. Preoperative.
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Figure 6. Postoperative.

less steel crown placement. Fluoride application was done
following the completion of the treatment and the par-
ents were advised regular recall visits every six months
(Figure 6).

Discussion

Ideal esthetic rehabilitation in children is always consid-
ered as an uprising challenge among the Pediatric dentists
as it should be one which can aid the child in restablish-
ing the child’s esthetics and phonetics thereby facilitating
in achieving the normal developmental milestones of the
child [13].

Loss of deciduous anterior teeth at an early age will
lead to development of detrimental oral habits and dele-
terious malocclusion. These associated problems will lead
to severely reduced self-esteem in the child [14]. In the
present case report the child presented with multiple car-
ious lesions which were rehabilitated with pulpectomy
procedure followed by strip crown and stainless steel
crown preserving the child’s esthetic demands and func-
tional ability up to a great extent.

Stainless steel crowns are the most preferred crowns
in deciduous dentition following root canal therapies and
are also indicated in cases developmental anomalies of
teeth [14]. Harboring with the only disadvantage of its
unesthetic appearance stainless steel crowns can be easily
finished with the adequate fit due to its ease of manip-
ulation in a single visit thereby resulting in successful
restorative treatments. The stainless steel crowns possess
the ideal and acceptable features of extended durability,
financially acceptable and subsequent ease of chairside
manipulation offering an ideal full coverage restoration.
In primary teeth, the stainless steel crowns are indicated
following pulpotomy/pulpectomy and are also applicable
for teeth with developmental defects, large carious lesions
involving multiple surfaces where amalgam is likely to fail
and fracture teeth [14].

The increasing aesthetic needs thereby ascertain strip
crowns as the material of choice by majority of the Pediatric
dentists today. The main advantage of it being the mate-
rial of choice include highly superior esthetics and ease of
repair and use when compared to traditional crowns. How-
ever early and prompt management along with adequate
behavior modification is therefore a necessity in treating
such carious lesions [15].

Conclusion

Early Childhood Caries is a rapidly progressing lesion of
concern which should be managed adequately prior its
advancement. In today’s clinical scenario where esthetics
is determined to be the prime concern strip crowns proves
to be the acceptable solution to aesthetic restoration which
provides adequate results to patient needs and demands.
The advent of newer materials like Zirconium is also gain-
ing popularity considering its esthetically superior nature.
The routine practice of compulsory and definitive oral
hygiene strategies along with the advent of new restorative
materials will aid in creating esthetically acceptable smiles
and provide a newer path in the process of rehabilitation
in a cost effective.

References
[1] American Academy of Pediatrics. Policy on early childhood caries

(ECC): classifications, consequences, and preventive strategies. Pedi-
atric dentistry. 2008;30(7 Suppl):40–3.

[2] Çolak H, Dülgergil ÇT, Dalli M, Hamidi MM. Early childhood caries
update: A review of causes, diagnoses, and treatments. Journal of
natural science, biology, and medicine. 2013 Jan;4(1):29.

[3] Togoo RA. Early Childhood Caries-Cause, Diagnosis & Manage-
ment. International Journal of Health Sciences and Research (IJHSR).
2012;1(2):148–60.

[4] Lenèová E, Pikhart H, Broukal Z. Early childhood caries trends
and surveillance shortcomings in the Czech Republic. BMC Public
Health. 2012 Dec;12(1):1–7.

[5] Gussy MG, Waters EG, Walsh O, Kilpatrick NM. Early childhood
caries: current evidence for aetiology and prevention. Journal of pae-
diatrics and child health. 2006 Jan;42(1–2):37–43.

[6] Feldens CA, Giugliani ERJ, Vigo Á, Vítolo MR. Early Feeding
Practices and Severe Early Childhood Caries in Four-Year-Old Chil-
dren from Southern Brazil: A Birth Cohort Study. Caries Res. 2010;
44(5):445–52.

[7] Sukumaran A, Pradeep AS. Early childhood caries: prevalence, risk
factors and prevention. Front Pediatr 2017.

[8] Du M, Bian Z, Guo L, et al. Caries patterns and their relationship
to infant feeding and socioeconomic status in 2–4 year old Chinese
children. Int Dent J 2000;50(6):385–9.

[9] N. B. Kara and Y. Yilmaz, “Assessment of oral hygiene and periodon-
tal health around posterior primary molars after their restoration
with various crown types,” International Journal of Paediatric Den-
tistry, vol. 24, no. 4, pp. 303–313, 2014.

[10] Gannam CV, Chin KL, Gandhi RP. Caries risk assessment. General
dentistry. 2018 Nov 1;66(6):12–7.

[11] Petersson GH. Assessing caries risk–using the Cariogram model.
Swedish dental journal. Supplement. 2003 Jan 1(158):1–65.

[12] Department of Health and Human Services. Proposed HHS Rec-
ommendation for Fluoride Concentration in Drinking Water for
Prevention of Dental Caries. Federal Register 2011;76(9):2383–8.

[13] Sharma N, Passi S, Kumar VV. Multidisciplinary Approach to
the Rehabilitation in Management of Child with Early Childhood
Caries: A Case Report. J Clin Diagn Res. 2013; (10):2374–5.

[14] Goenka P, Sarawgi A, Marwah N, Gumber P, Dutta S. Simple Fixed
Functional Space Maintainer. Int J Clin Pediatr Dent. 2014;7(3):
225–28.

[15] Kanasi E, Dewhirst FE, Chalmers NI, Kent Jr R, Moore A, Hughes
CV, Pradhan N, Loo CY, Tanner AC. Clonal analysis of the
microbiota of severe early childhood caries. Caries research. 2010;
44(5):485–97.


