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Abstract
The frequency of alveolar bone loss adjacent to extensive proximal caries, and the effect of dental

restorations on alveolar bone loss and healthy alveolar bone were examined in human primary molars.
Proximal caries, contact loss, mesial drift and the presence of alveolar bone loss were recorded from 190 bite-
wing radiographs from 60 boys and 46 girls. Proximal caries was evident in 297 quadrants. In 63.0% of
quadrants, both primary molars had proximal caries. Contact loss was evident in 38.4% of the quadrants with
proximal caries. Bone loss was found in 12.1% of the quadrants with proximal caries or 31.6% of those with
contact loss. Analysis of variance for .the presence of bone loss indicated statistically significant values (P 
0.05) for one or two teeth with caries by quadrant, the presence or absence of contact loss, and age. A second
examination was available for 41 children. Among these, eight out of the 36 bone defects disclosed at the first
examination were present. At the second examination, after tooth restoration, healing of five bone defects was
evident. These findings indicate a connection between the presence and treatment of extensive proximal caries
and alveolar bone health in the primary dentition. (Pediatr Dent 14:30-33, 1992)

Introduction
Periodontal disease in children has been described

as being limited to gingivitis. 1, 2 However, evidence of
more advanced forms of periodontal disease in the
primary dentition has been reported in clinical and
radiographic studies. 3-8 Extensive proximal caries,
which facilitates food impaction and plaque retention
in the interdental areas, has been described as one of the
possible etiologic factors of alveolar bone loss, both in
the primary and permanent dentition.8-11 Alveolar bone
loss is not present in every case of extensive proximal
caries in the primary dentition. 8 However, the ratio of
bone loss to the presence of extensive proximal caries,
and the possible healing effect of comprehensive dental
treatment on interdental alveolar bone loss adjacent to
extensive proximal caries, remain unclear. The pur-
poses of the present study were to describe, in the
primary human dentition:

1. The frequency of abnormal interdental alveolar
bone loss adjacent to primary molars with proxi-
mal caries with relation to contact loss and me-
sial drift, and

2. The effect of restoration of carious proximal sur-
faces on healthy alveolar bone and on existing
interdental alveolar bone loss adjacent to exten-
sive proximal caries.

Materials and Methods
The dental records of 300 patients from a pediatric

dentistry clinic were chosen randomly for examination.
From these, pretreatment bite-wing radiographs were
selected based on the following criteri’a: presence of the
primary molars, minimal evidence of distortion, mini-
mal overlap between tooth surfaces, a clear image of the

alveolar bone area between the primary molars, and
evidence of caries in at least one of the adjacent proxi-
mal surfaces of the primary molars. In the radiographs
that met these criteria, the following parameters were
recorded:

1. Caries presence in the adjacent proximal sur-
faces of the primary molars

2. Contact loss due to caries between the primary
molars

3. Mesial drift of the primary molars due to contact
loss: mesial drift was noted in quadrants in which
obvious overlap was evident between an imagi-
nary line, which was drawn to complete the
missing tooth surface and the adjacent primary
molar, or between two imaginary lines in quad-
rants with proximal caries in both primary mo-
lars (Figure, next page)

4. The presence of interdental alveolar bone loss:
interdental alveolar bone loss was considered to
be present in cases in which the distance from the
CEJ to the interdental alveolar bone crest was 3
mm or more12 and loss of cortical and interdental
alveolar bone clearly was evident.

The presence of alveolar bone loss also was recorded
in posttreatment bite-wing radiographs which were
selected based on the following criteria: the need to
have a pretreatment radiograph match, presence of the
primary molars, minimal evidence of distortion, mini-
mal overlap between tooth surfaces, a clear image of the
alveolar bone area between the primary molars, evi-
dence of comprehensive dental treatment, and no caries
in the adjacent proximal surfaces of the primary molars.
In cases for which more than one pair of posttreatment
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Figure. Radiograph in which extensive proximal caries, contact
loss, and mesial drift are evident. Mesial drift is revealed by the
overlapping of the dotted lines which replace the missing
proximal surfaces. The alveolar bone between the primary
molars appears to be normal.

Table 1. Distribution of children with selected pretreatment radiographs

Age (years) 10 Totals

Males (N)

Females (N)

Total

— 16

2 12

18

9

16

7

4

8

5 — 1

6 1 1

60

46

106

Table 2. Numbers of quadrants affected with
caries on the first and second primary molars
only, and in both, by quadrant

First molar only

Second molar only

Both molars

Totals

UL

22

4

43

69

Quadrant"
UR LL

21

3

38

62

26

3

54

83

LR

27

4

52

83

Totals

96

14

187

297

"UL = upper left, UR = upper right, LL = lower left, LR = lower right.

Table 3. Numbers of quadrants affected with
caries on the first and second primary molars
only, and in both, by gender of child

Gender
Male Female Total

First molar only

Second molar only

Both molars

Totals

54

7

103

164

42

7

84

133

96

14

187

297

radiographs were available, the last one that met the
criteria was utilized.

The significance of the difference between means
was examined with the Student's f-test (StatView™,
BrainPower Inc.). Analysis of variance (ANOVA) was
utilized to examine: the presence of contact loss with
consideration of gender, the number of primary molars
with caries by quadrant and arch (StatView); the preva-
lence of alveolar bone loss with consideration of age,
gender, number of primary molars with caries by quad-
rant, contact loss, and arch (SPSS, version 9.0). A level of
P < 0.05 was regarded as statistically significant.

One hundred and ninety pretreatment bite-wing
radiographs from 106 children (60 boys and 46 girls,
Table 1) met the requested criteria. No significant dif-
ference in age (Student's f-test, f = 0.99, P > 0.05) was
found between boys (5.5 years ± 1.3) and girls (5.8 years
+1.7).

In the selected radiographs, at least one primary
molar was affected by proxi-
mal caries in a total of 297
quadrants: 131 maxillary and
166 mandibular (Table 2); 164
inboysandl33ingirls(Table
3); in 63% of the quadrants
(N = 187) both primary mo-
lars had proximal caries.
Contact loss due to caries
was evident in 38.4% (N =

114) of all the quadrants with proximal caries. The
ANOVA for the presence of contact loss with consider-
ation of number of quadrants with one (N = 29) or two
molars (N = 85) with caries, for the maxilla (N = 39) and
the mandible (N = 75) and for boys (N = 67) and girls (N
= 47), was statistically significant (P < 0.05) for the
number of molars with caries per quadrant and arch.
Mesial drift was evident in 81.6% (N = 93) of the quad-
rants with contact loss (51 in boys and 42 in girls).

In 21 children, alveolar bone loss was found in 36
quadrants (Table 4, next page). In all the quadrants with
alveolar bone loss contact loss also was evident, and in
94.4% (N = 34) of them mesial drift also was present.
Among the 21 children with bone loss, 38.1 % (N = 8) had
> 1 quadrant affected. Therefore, 63.9% (N = 23) of the
quadrants with bone loss were present in children who
had bone loss in >1 quadrant (Table 4). The presence of
alveolar bone loss by gender, number of quadrants with
caries, contact loss, arch affected, and number of teeth
with caries by quadrant is presented in Table 5 (next
page). The distribution and prevalence of quadrants
with bone loss by age is presented in Table 6. ANOVA
for the presence of bone loss with consideration of age,
gender, number of primary molars with caries by quad-
rant, contact loss, and arch indicated statistically sig-
nificant differences (P < 0.05) for one or two teeth with
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Table 4. Distribution of quadrants with alveolar bone loss
by the number of children and gender

Female Male
Number of: Number of:

Children Quadrants Children Quadrants

One quadrant per child 7 7 6 6

Two quadrants per child 1 2 2 4

Three quadrants per child -- -- 3 9

Four quadrants per child 2 8 -- --

Totals 10 17 11 19

Mean 1.7 1.7

SD 1.25 1.25

Table 5. Frequency of alveolar bone loss by the presence of proximal caries,
gender, arch, number, and type of teeth affected

Quadrants with Bone Loss
%

Boys with proximal caries ( N = 60) 10
Girls with proximal caries ( N = 46) 11
Quadrants with contact loss in boys ( N ---- 67) 19

Quadrants with contact loss in girls ( N = 47) 17
Maxillary quadrants with caries ( N = 131) 16

Mandibular quadrants with caries ( N = 166) 20

Maxillary quadrants with contact loss ( N ---- 39) 16
Mandibular quadrants with contact loss ( N = 75) 20

Quadrants with caries in first primary only ( N = 96) 5
Quadrants with caries in second primary only ( N = 14) 1

Quadrants with caries in both molars (N = 187) 30

",tStatistically significant difference, ANOVA P < 0.05.

Table 6. Distribution of quadrants with interdental alveolar bone loss among
quadrants with proximal caries in primary molars by age

c~ries by quadrant, the presence or ab-

sence of contact loss and age.
Seventy-five posttreatment radio-

graphs from 41 children met the re-
quested criteria. No significant differ-
ences in age (Student’s t-test, t = 0.64, P 

0.05) or gender distribution were found
between the children with one examina-
tion (58.5% boys, 5.5 years + 1.5) and
those with two examinations (53.7%
boys, 5.7 years + 1.6). The follow-up pe-
riod ranged from 6 to 37 months (16.8
months + 7.1), and it was similar
(Student’s t-test, t = 1.07, P > 0.05) 
males (15.7 months + 5.5) and females
(18.2 months + 8.8). Among the children

16.7

23.9

28.3

36.2
12.2

12.0

41.0"
26.7"

5.2

7.?

16.ff

Age ~ 3-4 5 6 7 8 9-10 All

Quadrants

With bone loss 1 7 16 4 8 -- 36

Total quadrants 84 78 75 23 27 6 293t

% with bone loss 1.2 9.0 21.3 17.4 29.6 -- 12.1’

¯ In years.
t For four quadrants no age was available.
* Statistically significant, ANOVA P< 0.05.
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with two examinations, 110
quadrants with caries were
identified in 75 pretreat-
ment radiographs. In 7.2%
of these quadrants (N = 8)
abnormal alveolar bone re-
sorption was evident. Ex-
amination of the corre-
sponding 75 posttreat-
ment radiograph s revealed
that in five quadrants there
was evidence of healing of
the alveolar crest after res-

toration of the teeth; one
was treated with one fill-
ing and a crown, one with
a crown and three with two
fillings. In the remaining
three cases, the alveolar
defect was similar at both
examinations. In one quad-
rant in which the bone
height was considered nor-
mal at the first examina-

tion, there was evidence of
bone loss at the second ex-

amination, after being
treated with a disto-

occlusal amalgam restora-
tion in the maxillary first
primary molar and a pre-
formed crown on the adja-
cent second molar.

Discussion
The usefulness of

unstandardized radio-
graphs in the diagnosis of
alveolar bone loss has been



demonstrated in previous studies. 8, 13, 14 In addition,
the use of clear and strict criteria for selection of radio-
graphs and for the diagnosis of abnormal alveolar bone
resorption in the present study, reduced the possibility
for mistake in the diagnosis of bone loss. In a previous
study, 8 the number of quadrants with alveolar bone

loss per se and adjacent to stainless steel crowns were
higher in the maxilla than in the mandible. In the present
study, the prevalence of bone loss among the quadrants
with caries was similar in both arches (12.0 and 12.2%,
respectively). On the other hand, when considering that

the number of quadrants with contact loss was higher
in the mandible (N = 75) than in the maxilla (N = 39), 
higher per cent of quadrants with alveolar bone loss

was found among the quadrants with contact loss in the
maxilla (41.0%) than in the mandible (26.6%). However,
this difference had no statistically significant effect on
the presence of abnormal bone resorption (ANOVA, 
> 0.05).

The present findings that 63.9% (N = 23) of the quad-
rants with abnormal alveolar bone resorption were
present in children with >1 quadrant affected (Table 4)
support a previous assumption 8 that some children

have a high susceptibility to develop alveolar bone loss.
The reasons for this phenomenon remain unclear and
should be the subject of future studies.

Open contacts and overhang of restorations in the
permanent dentition are considered as plaque retention
factors which may predispose to osseous defects.9-11,
15, 16 In addition, gingival inflammation and abnormal

alveolar bone resorption have been described adjacent
to extensive proximal caries and to stainless steel crowns
in the primary dentition, especially when inadequate
crown crimp, length, contour and position, and/or ce-
ment remaining in the gingival sulcus are observed.8,
17-20 On the other hand, adequate proximal contour of

restorations may not be harmful to the periodontal
tissues of the primary and permanent teeth9-11, 15, 17,
21 and ma~ even promote healing of alveolar bone
defects.10,11,15 The present study further indicates the

connection between extensive proximal caries which

facilitates plaque re.tention and alveolar bone loss in the
primary dentition.
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