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Aim. To determine the bilateral occurrence of caries lesions in 5-12-year-old children, and to assess whether 
one bitewing photograph can predict caries size and occurrence in the homologous tooth on the other side 
of the mouth. Study design. The study was carried out on 222 medical files of children 5-12 years old who 
were first examined in the university dental clinic. The presence and size of the caries lesions in the first 
and second primary molars and first permanent molars were recorded. Results. No correlation was found 
when comparing the caries lesion distribution of each tooth’s proximal surface. Seventy-one of the X-rays 
demonstrated a single caries lesion in a first or second primary molar or in a first permanent molar on 
one side of the mouth, of which 21.3% demonstrated a single caries lesion in the collateral side, 43.6% 
demonstrated 2 or more lesions, and 35.21% did not have any caries lesion on the collateral side of the 
mouth.

Conclusion. One bitewing cannot determine the presence and size of a caries lesion on the same site of the 
homologous tooth.
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INTRODUCTION

In the early part of the last century, clinicians assumed that caries 
developed symmetrically in similar teeth on the right and left 
sides of the mouth. The corresponding teeth on either side of 

the dental arches are usually mirror images.1 The development and 
eruption periods of homologous teeth are also closely related. Thus, 
exposure to extrinsic cariogenic factors could be expected to affect 
both teeth equally over a period of time.

Knowledge of caries patterns in a population assists in the 
prevention and diagnosis of dental caries. However, discerning such 
patterns may require a radiographic examination in addition to a 
clinical examination. Caries epidemiological studies have tradition-
ally been based on clinical examination alone,2 which resulted in 
detection of less than 50% of total approximal caries lesions found 
with both clinical and radiographic examination.1-2 It has also been 
reported that in the absence of radiographic examination, as many 
as 1.2-32.2% of the total number of dentinal lesions in occlusal 
surfaces of young teenagers may go undetected.3-7

Because the effects of radiation exposure accumulate over time, 
every effort must be made to minimize the patient’s exposure. There-
fore, radiographs should be taken only when there is an expectation 
that the diagnostic yield will affect patient care. The recommenda-
tions of the ADA/FDA guidelines for prescribing radiographs for 
children are subject to clinical judgment and may not apply to every 
patient. They are to be used by dentists only after reviewing the 
patient’s health history and completing a clinical examination. Even 
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though radiation exposure from dental radiographs is low, once a 
decision to obtain radiographs is made, it is the dentist’s respon-
sibility to follow the “as low as reasonably achievable” (ALARA) 
principle to minimize the patient’s exposure.8

The aim of this study was to investigate the pattern of dental 
caries among children 5-12-years-old, considering the bilateral 
symmetry, size, and number of caries lesions. The study also sought 
to determine whether caries lesion on a given surface predicts future 
caries on the corresponding surface on the other side of the mouth.

MATERIALS AND METHOD
Data was collected from 1000 medical files of children 5-12 

years old who were treated in the pediatric dentistry department 
in the dental school of the researcher’s university during the years 
2008-2015. All of the individuals involved gave their informed 
consent. The study was approved by the ethical (Helsinki) 
committee of the university where the study was carried out, and it 
was conducted in full accordance with the World Medical Associ-
ation Declaration of Helsinki.

The inclusion criteria of the study specified that the X-rays had 
to be of children who had never been treated prior to that examina-
tion. Children who had been treated before, were missing two bite-
wing X-rays, or had unclear X-rays were excluded from the study.

One investigator (D.L) examined 2 bitewing radiographs of 
each child using a magnifying glass connected to a plastic cone. 
This method was used to verify that the angle and distance from 
the X-ray photograph, which was viewed on a lightened viewer, 
remained uniform (the same) in all of the examinations. The size of 
the caries lesion in first and second primary molars and first perma-
nent molars was classified using Mejare’s classification:9

0. No visible radiolucency.

1. Radiolucency in the outer half of the enamel.

2. Radiolucency in the inner half of enamel-dentin border.

3. Radiolucency with a broken enamel-dentin border but no 
obvious progression in the dentin.

4. Radiolucency with obvious spread in the outer half of the 
dentin score.

5. Radiolucency in the inner half of the dentin.

The size of the lesions were later defined according to the clin-
ical treatment considerations of the lesions as: “Small” (Mejare’s 
classification 1-2), “Medium” (Mejare’s classification 3), or “Large” 
(Mejare’s classification 4-5).

The investigator examined the relation between a single caries 
cavity to caries cavities on the opposite side.

Statistical analysis
The descriptive variables were analyzed using the Statistical 

Package for the Social Sciences (SPSS Incorporated, Chicago, 
Illinois, Version 20.0, USA). T-test was used to evaluate caries inci-
dence. The relation between caries bisymmetry on both sides of the 
mouth was evaluated by chi-Square test (p value =0.05).

RESULTS
Out of the 1000 files that were examined, a total of 222 met the 

inclusion criteria and were included in the analysis, 143 girls and 
79 boys. The first age group (5-9 years old) included 138 children, 
and the second age group (9-12 years old) included 84. The caries 
prevalence was significantly higher in the first (younger) age group 
(p=0.001).

Seventy-one of the X-rays demonstrated a single caries lesion in 
a first or second primary molar or on a first permanent molar on one 
side of the mouth, of which 21.3% (15 teeth) demonstrated a single 
caries lesion on the collateral side, 43.6% (31 teeth) demonstrated 
2 or more lesions, and 35.21% (25 teeth) did not have any caries 
lesions on the collateral side of the mouth (Figure 1).

In 25 of the 71 cases in which one lesion was detected in a 
bitewing, there were no caries lesions on the collateral side. Forty 
percent of the single caries lesions were categorized as “Small”, 
32% as “Medium”, and the rest (28%) as ‘Large’ (Figure 2). In 31 of 
the 71 cases, there were more than two caries lesions on the collat-
eral side. In 55% of the cases, a single caries lesion was categorized 
as “Large” (Figure 3).

Sixty children had no caries lesions in the first bitewing X-ray 
examined (27%). Twenty of them were also caries free in the collat-
eral side of the mouth (9%), but 40 of them demonstrated at least 
one single caries lesion when the collateral bitewing was examined 
(18%).

In 60 cases, no caries lesions were found in the X-ray, and in a 
third of these cases, no caries lesions were present on the collateral 
side.

The distribution of caries lesions between the two sides of the 
mouth, considering the surface of the teeth involved, is presented in 
table 1. In general, no correlation was found when proximal tooth 
surfaces were compared (McNemar’s test).
 
 

 

 

 

 

 

 

 

 

 

Figure 1.  Prevalence of number of caries lesions present in a bitewing when a single 

caries lesion present on the collateral side. 

 

Figure 1. Prevalence of number of caries lesions present in a 
bitewing when a single caries lesion present on the 
collateral side.
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DISCUSSION
This study was retrospective, aimed at investigating the 

bilateral symmetry of caries lesions in primary and first perma-
nent molars among children 5-12 years old who had not received 
any dental treatment before. Although bilateral symmetry was 
reported in other studies, our study did not find any evidence of 
such symmetry. Wyne et al found symmetry in caries occurrence 
in children’s mouths, especially in the mandibular second primary 
molars. Their research included 789 randomly selected pre-school 
children.10 Other studies also found bilateral symmetry in caries 
lesions in the first mandibular and maxillary permanent molars 
among 673 children 12-13 years old, and among 734 12-year-old 
children respectively.11-12 These studies demonstrated high rates of 
bilateral caries occurrence (50-91.6%), depending on the child’s 
age and on the tooth involved. It is important to remember that 
our study was limited by the sample size and diversity, since the 
data was collected from medical files of the pediatric dental clinic 
alone. These limitations may explain the differences between our 
results and those of the above-mentioned studies.

Although bilateral symmetry was found in some studies, the 
results of Vanobbergen et al resemble ours. They demonstrated 
that the hypothesis of left-right symmetry could not be rejected at 
the population level, but found that at the individual level, lesions 
tended to cluster on one side of the mouth.13 Another investigation 
using data on 5-16-year-old children in the UK did not show precise 

symmetry between equivalent surfaces on the left and right sides 
of the mouth, but found that symmetry existed between groups 
of sites with similar susceptibility to caries.14 The results of the 
Wood et al study also confirm our finding that bilateral symmetry 
cannot be relied on between the right and left sides of the mouth 
in individual patients;15 they demonstrated that 44% of maxillary 
and 33% of mandibular pairs of occlusal surfaces of first perma-
nent molars in 12 year old children showed caries experience on 
only one side of the mouth. The reason for the observed difference 
in bilateral caries lesions occurrence and size is not completely 
understood, but it suggests that similar sites may possess differing 
susceptibilities to caries. The differences may be partially explained 
by increased resistance of the unaffected tooth or structural defects 
in the attacked tooth.15 Jackson et al suggested that genetic factors 
determine which teeth or which sites on teeth are at risk of caries in 
a given environment.16

CONCLUSION
According to our findings, a bitewing of one side of the mouth 

is not sufficient to determine the presence and size of a caries lesion 
on the same site of the homologous tooth, and the dentist should 
prescribe radiographs according to the FDA/ADA recommendations.

 

Figure 2.  The prevalence of cases when a single caries lesion is present in a bitewing 

and no caries lesion is present on the collateral side, in relation to the caries lesion size. 

 

 

Figure 3.  The prevalence of cases when a single caries lesion is present in a bitewing 

and two or more caries lesions are present on the collateral side, in relation to the caries 

lesion size. 

 
 

 

 

 

 

 

 

 

 

 

Figure 1.  Prevalence of number of caries lesions present in a bitewing when a single 

caries lesion present on the collateral side. 

 

Figure 2. The prevalence of cases when a single caries lesion 
is present in a bitewing and no caries lesion is present 
on the collateral side, in relation to the caries lesion 
size.

Figure 3. The prevalence of cases when a single caries lesion 
is present in a bitewing and two or more caries lesions 
are present on the collateral side, in relation to the 
caries lesion size.

 

Figure 2.  The prevalence of cases when a single caries lesion is present in a bitewing 

and no caries lesion is present on the collateral side, in relation to the caries lesion size. 

 

 

Figure 3.  The prevalence of cases when a single caries lesion is present in a bitewing 

and two or more caries lesions are present on the collateral side, in relation to the caries 

lesion size. 

Table 1: The distribution of caries lesions between two sides of the mouth according to the surface of the teeth involved.

Tooth Surface Right side Left side Presence of caries lesions on both sides

Upper first Primary molar
Mesial 22/160 (13.8%) 7/160 (4.3%) 16/160 (10%)

Distal 73/160 (45.6%) 72/160 (45%) 47 (29.4%)

Upper second Primary molar
Mesial 91/180 (50.5%) 79/180 (43.9%) 62/180 (34.4%)

Distal 29/180 (16.1%) 22/180 (12.2%) 13/180 (7.2%)

Upper first Permanent molar Mesial 16/201 (7.9%) 10/201 (4.9%) 6/201 (2.9%)

Lower first Primary molar
Mesial 19/154 (12.3%) 12/154 (7.8%) 7/154 (4.5%)

Distal 96/154 (62.3%) 83/154 (53.9%) 67/154 (43.5%)

Lower second Primary molar
Mesial 67/184 (36.4%) 63/184 (34.2%) 37/184 (20.1%)

Distal 48/184(26.1%) 39/184(21.2%) 23/184(12.5%)

Lower first Permanent molar Mesial 13/195 (6.7%) 15/195 (7.7%) 6/195 (3.1%)
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