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Aim. To establish a threshold cemantoenamel

junction (CEJ)–alveolar bone crest (ABC) distance

in healthy 6- to 9-year-old Jordanian children and

determine the effect of pathological changes,

physiological changes, gender, and age on the

CEJ–ABC distance.

Design. Bitewing radiographs were made for 539

6- to 9-year-old children. Plaque index (PI), gingi-

val index (GI), calculus index (CI), DMFS score,

and pocket depth were all assessed through clini-

cal examination. CEJ–ABC distance was measured

from radiographs at the mesial surface of perma-

nent first molars (PFM), and the mesial and distal

surfaces of primary molars.

Results. The CEJ–ABC distance ranged from 0.00

to 4.49 mm, the mean for all surfaces was

0.84 ± 0.44 mm, no gender or age group differ-

ences were found. The mesial surface of the

PFMs had the smallest mean CEJ–ABC distance.

The CEJ–ABC distances were greater in the

maxilla than in the mandible. No significant

effect of PI, GI or CI on CEJ–ABC distance was

found. Caries, faulty restorations, exfoliation,

and partial eruption adjacent to measured sur-

faces had significant effect on the CEJ–ABC

distance.

Conclusion. The mean CEJ–ABC distance was

<1 mm. Threshold CEJ–ABC distances of 1.0 and

1.5 mm for PFMs and primary molars, respec-

tively, are suggested to be used in 6- to 9-year-old

children.

Introduction

Periodontal disease in the primary dentition is

generally limited to the gingival tissues result-

ing in gingivitis; however, deeper involve-

ment of the periodontium is occasionally

seen1. One method for identification of indi-

viduals susceptible to periodontal breakdown

is the early detection of bone loss in the pri-

mary dentition. For instance, it had been

found that patients with localized juvenile

(aggressive) periodontitis exhibited bone loss

in the primary dentition in early childhood2.

The correct diagnosis of periodontitis

requires the concurrence of bleeding on prob-

ing and loss of periodontal support, however,

assessments in large epidemiological surveys

have focused only upon the accumulated

destructive effect of the disease revealed by

clinical measurements of loss of attachment

or radiographic measurements of loss of mar-

ginal bone3.

The diagnosis of marginal bone loss in the

primary dentition includes the measurement of

the distance between the cementoenamel junc-

tion (CEJ) and the alveolar bone crest (ABC)

and therefore, baseline information on the nor-

mal range of CEJ–ABC distances is necessary

for the diagnosis of abnormal bone levels4.

Most studies of normal alveolar bone height

are on the permanent dentition, and the

radiographic interproximal CEJ–ABC distance

in health has been reported to range between

1 and 3 mm5,6. Benn, however, found that

the normal distance for adults ranged from

0.1 to 1.9 mm7. Very few studies on normal

bone height in the primary dentition exist,

these studies reported a normal CEJ–ABC

distance of 1 ± 0.5 mm in the primary denti-

tion1,8,9, and a distance of more than 2 mm is

usually considered to represent bone loss1.

In general, the normal CEJ–ABC distance

reported in the literature ranged between
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0–2 mm and the threshold level for considering

pathologic bone loss is usually >2 mm5,10,11.

However, it is suggested that CEJ–ABC dis-

tances >2 mm at sites neighbouring an exfoli-

ating primary tooth or a partially erupting

permanent tooth are taken into account as a

physiological process, while in other sites are

considered pathological1.

An increase in CEJ–ABC distance may indi-

cate periodontal disease in children with

other clinical findings, which in adolescents

was often found to be preceded by bone loss

in the primary dentition1,2. So assessment of

CEJ–ABC distance would be an important

step for early recognition and treatment of

these patients for the purpose of preventing

the transition of the disease from the primary

to the permanent dentition11.

A review on the epidemiology of periodon-

tal disease in children and adolescents

showed that when 2 mm was used as the

threshold distance for bone loss, the reported

prevalence of radiographic marginal bone loss

varied from 1.0% in Sweden to 89.2% in

Navajo Indians from New Mexico12–14. In

another study it was found that children of

Asian-Far Eastern origin had a higher per-

centage of sites with bone loss compared with

children of Caucasian origin, being 29.5 and

19.7%, respectively; but this was lower than

that of children of Middle-Eastern origin

(35%)15. This wide variation in the preva-

lence rates reflect population differences or

may be due to the use of a threshold CEJ–

ABC distance which is inappropriate for some

ethnic groups. It is acknowledged that varia-

tions exist in the size and morphology of

teeth among different populations. However,

it is not known whether such anatomical

variations exist in the alveolar bone height.

This raises the need for further studies to

establish proper threshold CEJ–ABC distances

that would be suitable for use in the different

ethnic groups.

The aim of this study was to propose a

threshold CEJ–ABC distance in the perma-

nent first molar and primary molars area of

6- to 9-year-old Jordanian children using

bitewing radiographs which might be suitable

for use in children of Middle-Eastern origin.

Physiological and pathological factors that

might be affecting this distance will be stud-

ied when possible.

Materials and methods

Sample selection

Eight hundred children from elementary pub-

lic schools were provided informed consent

forms to their parents to participate in the

study; all children lived in Irbid ⁄Jordan. Chil-

dren were selected according to the following

inclusion criteria: children with no systemic

or periodontal disease, no history of previous

orthodontic treatment.

Seventy-two children did not want to par-

ticipate in the study and were excluded; 189

children were excluded because they did not

match the inclusion criteria or because they

had dental radiographs taken in the past year.

Five hundred and thirty-nine subjects (251

male and 288 female) healthy Jordanian chil-

dren ranging in age from 6 to 9 years old

(mean 7.75 ± 1.035) were included in the

study population which was assured to be

homogenous with regards to race, diet, edu-

cation, and socio-economic status from the

history.

Clinical examination

Clinical examination was carried out by one

examiner (DH) for all participants at the pae-

diatric dentistry clinic at the Dental Teaching

Center ⁄Jordan University of Science and

Technology. Decayed, missing, and filled sur-

faces (DMFS), exfoliating and partially

erupted teeth were recorded for each child.

This was termed condition of the surface.

A modified index based on the O’Leary

index16 and The Plaque Assessment Scoring

System (PASS)17 was used in obtaining the

plaque index (PI) score and was also applied

for obtaining the calculus index (CI). Mea-

surements were obtained by recording both

soft and mineralized deposits on all surfaces

(buccal, lingual, mesial and distal) of the fol-

lowing teeth:

1. The 16 or 55 tooth, if 16 has not erupted

2. The 21 or 61 tooth, if 21 has not erupted
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3. The 24 or either 64 or 63, if 24 has not

erupted

4. The 46 or 85 tooth, if 46 has not erupted

5. The 41 or 81 tooth, if 41 has not erupted

6. The 44 or 84 tooth, if 44 has not erupted

If plaque ⁄ calculus was visible on the probe,

the surface was counted as positive for

plaque ⁄calculus accumulation and given a

score of 1 for plaque ⁄calculus presence at that

surface otherwise a score of 0 for no plaque ⁄cal-

culus. There were 24 possible plaque surfaces

per patient. Gingival index (GI) scores were

obtained for the teeth using the same method

in scoring PI and CI. Gingivitis was considered

present if there was bleeding on probing clini-

cally. The plaque ⁄calculus ⁄gingivitis index for

the child is the percentage of surfaces positive

for plaque ⁄calculus ⁄gingivitis. For all three

indices, the score of the patient would range

between 0 and 1. Patients were considered not

to have plaque, calculus or gingivitis if the score

was between 0 and 0.13; if the score of patients

was from 0.17 to 1.0 they were considered to

have plaque, calculus or gingivitis.

Pocket depth for the four permanent first

molars (PFMs) was assessed by clinical prob-

ing using a scaled periodontal probe; three

areas on the mesial surface of each molar

(mesiobuccally, mesiocentrally and mesiolin-

gually) were measured and the largest read-

ing was taken. Measurements were in

0.5 mm increments.

Radiographic examination

Two bitewing radiographs were obtained for

each child using size 1 or 2 Kodak Insight

films (Eastman Kodak Co, Rochester, NY,

USA). Films were exposed to an X-ray source

(Trophy, Croissy-Beaubourg, France) using

70 kVp, 7 mA and paralleling technique with

Rinn�-XCP film holders and were developed

in an automatic processor (XR 24; Dürr Den-

tal, Bietigheim-Bissingen, Germany). Bitewing

radiographs were selected according to the fol-

lowing criteria: no distortion, no overlapping

interproximally, and inclusion of the mesial

surfaces of the PFMs and primary first molars.

The radiographs were then examined under

ideal conditions including the use of subdued

lights; film masking and a conventional view-

ing box (Exal-Type F.I.D-1; Basingstoke, Eng-

land) with a variable light intensity and a

5·magnifying lens. Radiographic analysis was

done for 20 surfaces which included the

mesial and distal surfaces of all primary

molars and the mesial surfaces of the all

PFMs. There were 539 pairs of bitewings

which would yield 10,780 surfaces for exami-

nation of which 1514 surfaces were excluded

and considered as missing values when they

were not clear on the radiographs or when

the teeth were missing.

The sample was further distributed accord-

ing to the condition of the tooth surface

examined clinically and radiographically into

four groups:
d (N) group indicating normal surface with no

caries or restoration;
d (C) group indicating surfaces with caries,

multi surface caries (destroyed);
d (RS) group indicating surfaces with faulty

restoration or stainless steel crown;
d (PEx) group indicating partially erupted per-

manent teeth or exfoliating primary molar.

A tooth was considered to be exfoliating if

there was more than two-thirds of root

resorption in one or more of the roots. Proxi-

mal caries, proximal restorations, presence of

properly contoured or under-contoured and

overextended restorations were noted for all

surfaces examined and recorded. Presence or

absence of proximal calculus at the same sites

examined was also noted and recorded. The

stage of eruption of neighbouring permanent

teeth to the primary molars was recorded. A

tooth was considered fully erupted if it had

reached occlusion (based on clinical examina-

tion or partially erupted if the cusp tips were

located supracrestally (based on radiographic

examination) but had not reached occlusion.

The distances from CEJ to ABC for all 20 sur-

faces were measured using an electronic digital

caliper (Mitutoyo, Tokyo, Japan) with

0.01 mm increments. All measurements were

examined by a single examiner (DH). In order

to check the accuracy of the measurements,

radiographs of 60 children were randomly

selected and reexamined after 4-weeks interval

and the method error was calculated using

Dahlberg’s formula18 where the mean error is

calculated from the equation: ME ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffi
d2=2n

p
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where d is the difference between duplicated

measurements and n is the number of remea-

sured sites. The method error was found to be

0.0079 mm and this is minimal with reference

to the accuracy of measurements.

The study design was approved by the Insti-

tutional Review Board of the faculty of Medi-

cine at Jordan University of Science and

Technology and all study subjects provided

written informed consent from their guard-

ian. All bitewing radiographs were taken in

accordance with the American Academy of

Paediatric Dentistry (AAPD) Guidelines19.

Statistical methods

The data obtained were analyzed using the

Statistical Package for the Social Sciences

(SPSS v. 15) for windows (Chicago, IL, USA).

Means and standard deviations and descrip-

tive statistics were calculated for all CEJ–ABC

distance measurements.

One way Analysis of Variance (ANOVA)

was used to test the effect of condition of the

surface and age on the CEJ–ABC distances.

Independent t-test was applied to compare

CEJ–ABC distances measured in males and

females, in maxilla and mandible and to com-

pare mesial and distal CEJ–ABC measure-

ments for primary molars, it was also used to

test the effect of gingival, plaque and calculus

index when applicable on the CEJ–ABC dis-

tances. We studied the correlation of CEJ–

ABC distance with the clinically measured

pocket depth for the first permanent molars

using bivariate correlation.

Results

The distribution of the included subjects

according to age and gender is shown in

Table 1 and the numbers of teeth included in

the investigation are shown in Table 2.

The mean CEJ–ABC distance for all surfaces

(mesial and distal surfaces of all primary

molars and mesial surfaces of first permanent

molars) was calculated for 9266 out of total

10,780 surfaces (1514 surfaces were excluded).

The total CEJ–ABC distance ranged from 0.00

to 4.49 mm (mean = 0.84 ± 0.44). The PFM

CEJ–ABC distance ranged from 0.00 to

2.97 mm (mean = 0.39 ± 0.32). The second

primary molar CEJ–ABC distance ranged from

0.00 to 4.49 mm (mean = 1.07 ± 0.50). The

first primary molar CEJ–ABC distance ranged

from 0.00 to 4.14 mm (mean = 0.84 ± 0.46).

The detailed individual surface measurements

are listed in Table 3.

The mean CEJ–ABC distances for males

and females were found to be close (0.74 and

0.72 mm, respectively) and the difference

was not statistically significant (P = 0.48).

When the mean CEJ–ABC distances mea-

sured in the maxilla were compared between

males and females (0.83 and 0.82 mm,

respectively), the difference was not statisti-

cally significant (P = 0.68). Similarly, mean

CEJ–ABC distances in mandible did not differ

significantly between males and females (0.70

and 0.68 mm, respectively; P = 0.45).

The mean CEJ–ABC distance for the differ-

ent age groups were very close. It was 0.77

± 0.17 mm, 0.73 ± 0.18 mm, 0.72 ± 0.17 mm

and 0.71 ± 0.13 mm for the 6-, 7-, 8- and

9-year-old children, respectively. The differ-

ences were not statistically significant

(P = 0.49).

When comparing CEJ–ABC distances

measured in the maxilla and mandible, it

was found that teeth in the upper jaw had

a statistically significant greater CEJ–ABC

distance than in the lower jaw (0.90 ± 0.51

mm vs 0.77 ± 0.55 mm, respectively; P <

0.001).

Table 4 displays the mean CEJ–ABC dis-

tances in the different groups representing

Table 1. Distribution of sample
according to age and gender.Age

Total6 7 8 9

Male 34 (13.5%) 73 (29.1%) 70 (27.9%) 74 (29.5%) 251 (46.6%)
Female 40 (13.9%) 77 (26.7%) 81 (28.1%) 90 (31.2%) 288 (53.4%)
Total 74 (13.7%) 150 (27.8%) 151 (28%) 164 (30.4%) 539 (100%)
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the condition of the tooth surface with P-val-

ues calculated from ANOVA test in the most

right column. All mean CEJ–ABC distances

were significantly differing in the four groups

(P < 0.05). In general, the mean CEJ–ABC

distances of PEx group was significantly the

greatest followed by surfaces with restora-

tions, crowns, or with caries. The smallest

means were for surfaces in the N group

which were less than 1 mm.

Maximum measurements did not exceed

1 mm for PFM and 1.5 mm for primary

molars.

When the sample was distributed according

to their plaque, calculus and gingival index,

485 (90.4%) children had plaque, 8 (2.3%)

had calculus, and 19 (3.4%) had gingivitis.

These indices had no effect on CEJ–ABC dis-

tance; the P-values were >0.05.

Significant differences between mesial and

distal surfaces of all primary molars were

found (P < 0.001) for all primary molars with

no specific surface having consistently greater

CEJ–ABC distance; the test, however, did not

isolate between sound, carious or restored

surfaces (Table 3).

No significant correlation was found

between the CEJ–ABC distances measured

radiographically at the mesial side of (16, 26

and 46) with the clinically measured pocket

depth for the same tooth. However, there was

a weak correlation (Pearson correlation coeffi-

cient = 0.09) between the CEJ–ABC distances

measured radiographically at the mesial side

of mandibular left PFM with the clinically

measured pocket depth for the same tooth

that was found to be significant at the 0.05

level.

Discussion

This study was designed in a cross-sectional

manner aiming to establish normal values to

differentiate between normal and abnormal

CEJ–ABC distances in a healthy 6- to 9-year-

old Jordanian children and to examine the

effect of several factors on this distance to

predict the presence of alveolar bone loss and

aggressive ⁄early periodontal disease. The age

of the children was chosen to range between

6 and 9 years as it was found from a longitu-

dinal study by Shapira et al. that the CEJ–

ABC distance is stable at this period of growth

so to avoid effect of growth spurts on this dis-

tance4.

In epidemiological studies on the preva-

lence of periodontitis in children and adoles-

cents, radiographic methods of measurements

had commonly been used20,21. In this study,

bitewing radiographs were chosen to measure

the CEJ–ABC distance as they are generally

taken for caries assessment in children, espe-

cially at the first visit according to AAPD

Guidelines 19, and at the same time, they also

show the bone height around the PFMs and

first and second primary molars20,22,23.

Table 2. Total number of permanent and primary teeth
investigated.

Tooth n

Permanent first molar 2033
Primary second molar 1940
Primary first molar 1700

Table 3. Mean CEJ–ABC distance in mm at different surfaces
measured in different teeth.

Surface
measured

Number
measured

Mean ± SD
(mm)

Range
(mm) P-value

M16 499 0.46 ± 0.33 0–1.91
M26 498 0.45 ± 0.33 0–1.96
M36 517 0.32 ± 0.29 0–2.97
M46 519 0.34 ± 0.31 0–2.49
M55 492 1.13 ± 0.5 0–3.69 **
D55 493 1.21 ± 0.44 0–3.58
M65 498 1.13 ± 0.49 0.2–3.29 NS
D65 497 1.16 ± 0.44 0.45–3.62
M75 464 1.11 ± 0.62 0.35–4.06 ***
D75 473 0.94 ± 0.46 0.24–3.68
M85 470 1.03 ± 0.59 0–4.02 ***
D85 476 0.84 ± 0.43 0–4.49
M54 440 0.81 ± 0.47 0.12–4.14 **
D54 437 0.91 ± 0.49 0.19–3.37
M64 428 0.81 ± 0.42 0.11–2.76 ***
D64 425 0.91 ± 0.45 0–3.42
M74 404 0.61 ± 0.3 0.05–3.13 ***
D74 385 1.07 ± 0.58 0.12–3.32
M84 428 0.6 ± 0.36 0–3.12 ***
D84 413 0.97 ± 0.59 0–3.97

**P £ 0.01; ***P £ 0.001.
CEJ–ABC, cemantoenamel junction–alveolar bone crest; M, mesial
surface; D, distal surface; NS, not significant.

CEJ–ABC distance in six- to nine-year-old children 155

� 2010 The Authors

International Journal of Paediatric Dentistry � 2010 BSPD, IAPD and Blackwell Publishing Ltd



The mean CEJ–ABC distance for the mesial

surfaces of PFMs was 0.39 ± 0.32 mm and

ranged between 0.00 and 2.97 mm, this was

also similar to what was found in other stud-

ies1,5,9. The maximum values, however, did

not exceed 1.00 mm for those in the N group

(normal surface condition). For the first and

second primary molars, the mean CEJ–ABC

distance were 0.84 ± 0.46 mm and 1.07 ±

0.50 mm, respectively, with a mean of

0.95 ± 0.48 mm. This is comparable with

findings of other studies where the mean was

around 1.00 mm1,8,9, whereas it is higher

than what was found by Bimstein et al. where

the CEJ–ABC distance for the first primary

molars was 0.78 mm whereas for second pri-

mary was 0.97 mm22. However, maximum

values in the N group in this study were less

than 1.5 mm. This variation reflects popula-

tion differences or may be due to the differ-

ent methods used in each study such as the

use of magnifying lenses and ⁄or viewing

boxes, digital sliding gauges and computer-

assisted measurements.

The smallest mean CEJ–ABC distance was

for PFM (0.39 ± 0.32 mm), which also had

higher number of surfaces measuring

0.00 mm CEJ–ABC distance. However, this

was not the case in other studies where

mesial surfaces of primary first molars had

higher number of surfaces measuring

0.00 mm CEJ–ABC distance and this was

attributed to the radiographic projection in

the curving area of the mandibular arch1,5

These differences might represent anatomical

variations, but on the other hand might be

related to the effect of permanent teeth erup-

tion on the primary dentition4.

In several studies, the most frequently

affected teeth by marginal bone loss were sur-

faces of the mandibular first primary

molars11,22,24, in another study, they found

that the tooth most frequently affected was

the second primary molar15. In this study,

second primary molars had CEJ–ABC dis-

tances greater than 2 mm most frequently

and they had the greatest mean (1.07 ±mm).

Many studies reported no differences in

CEJ–ABC distances between mesial and distal

surfaces9. In this study, however, there were

significant differences between mesial and

distal surfaces, with no specific surface having

a greater CEJ–ABC distance consistently;

this could be explained by the fact that the

Table 4. ANOVA table showing the
differences in mean CEJ–ABC in mm
according to the condition of the
teeth.Surface

measured

Condition of tooth surface ANOVA

N (n) mean
distance mm

C (n) mean
distance mm

RS (n) mean
distance mm

PEx (n) mean
distance mm P-value

M16 (423) 0.49 (24) 0.40 (5) 0.54 (49) 0.59 *
M26 (432) 0.44 (27) 0.37 (6) 0.44 (35) 0.37 *
M36 (459) 0.30 (29) 0.52 (9) 0.50 (24) 0.60 ***
M46 (458) 0.31 (28) 0.43 (8) 0.64 (24) 0.63 ***
D55 (415) 1.15 (32) 1.47 (9) 1.24 (42) 1.65 ***
M55 (342) 0.96 (85) 1.24 (15) 1.60 (56) 1.88 ***
D54 (207) 0.62 (114) 0.90 (11) 1.14 (118) 1.40 ***
M54 (270) 0.60 (83) 0.92 (3) 1.50 (95) 1.34 ***
D65 (416) 0.60 (34) 0.92 (7) 1.50 (45) 1.34 ***
M65 (450) 0.97 (85) 1.22 (14) 1.66 (53) 1.93 ***
D64 (184) 0.62 (123) 0.88 (16) 1.25 (121) 1.35 ***
M64 (268) 0.61 (70) 0.93 (5) 1.27 (101) 1.28 ***
D85 (383) 0.78 (64) 0.92 (12) 1.01 (20) 1.85 ***
M85 (325) 0.89 (102) 1.15 (19) 1.17 (34) 2.01 ***
D84 (163) 0.60 (176) 0.97 (16) 1.12 (91) 1.64 ***
M84 (346) 0.50 (69) 0.92 (7) 1.05 (25) 1.34 ***
D75 (391) 0.86 (52) 1.12 (12) 1.03 (21) 1.96 ***
M75 (315) 0.92 (117) 1.36 (16) 1.27 (28) 2.21 ***
D74 (151) 0.65 (153) 1.04 (17) 1.179 (104) 1.69 ***
M74 (320) 0.52 (72) 0.86 (7) 0.98 (26) 1.19 ***

*P £ 0.05; ***P £ 0.001.
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condition of the surfaces compared were not

similar in terms of caries, restorations, and

proximity to erupting or exfoliating teeth. No

differences between right and left side for the

same teeth were found here and this is simi-

lar to what had been reported by Shapira

et al.4.

Males did not exhibit any differences from

females in their mean CEJ–ABC distances

and this is similar to what was found by

Bimstein et al.22, Hart et al.25 and Löe and

Brown26. However, males had greater dis-

tances than females in another study9. The

CEJ–ABC distance was not different among

the four age groups (6–9 years) of the study

sample although mean distances where get-

ting slightly smaller with age, however,

there would not be any relevance to this

decrease when measurements fall way below

the threshold CEJ–ABC distance. Similar

results were found in a longitudinal study

by Shapira et al. where the CEJ–ABC dis-

tance was stable at this period of age, while

it increased between 4–6 and 9–12 years as

a result of growth and development pro-

cesses when the facial growth rate is maxi-

mal4. Sjödin and Matsson could not

demonstrate any association between age

and CEJ–ABC distance in 7–9 years age

group and they related this to the narrow

age interval of the children in their study1.

On the other hand, Bimstein & Soskolne

found that CEJ–ABC distances increased lin-

early with age and this may be due to the

wider age group (3–11 years) in their study

which included children during periods of

facial growth spurts8.

The results also showed that CEJ–ABC dis-

tances in the maxilla were significantly

greater than in the mandible (P < 0.001). The

same result was found by others4,9,11 this

might be related to differences in growth pat-

tern or bone composition. In another study,

however, surfaces with bone loss were evenly

distributed between the mandible and the

maxilla.24 However, there would not be any

relevance to this difference when measure-

ments fall below the threshold CEJ–ABC dis-

tance.

The PI, CI, and GI indices were calculated

at subject level and were found to have no

effect on the CEJ–ABC distance; this is in

concordance with previous studies1,27–29. In

one study, however, a higher number of sur-

faces with bone loss tended to be associated

with a higher prevalence of calculus15. The

prevalence of calculus in primary teeth in

patients who were found to have bone loss of

‡2 mm was 42%11. In our study, the number

of cases positive for these indices was too

small and limited studying their effect at sur-

face level. However, the data obtained

described the periodontal status of the group

of children studied.

In this study, we investigated the effect of

caries, restorations and crowns, exfoliation of

teeth, and eruption of teeth on the CEJ–ABC

distance. The variance components analysis

revealed an association between partially

erupted PFMs or exfoliating primary molars

and greater CEJ–ABC distance measurements.

This was also found by Sjödin and Matsson1,

and may be explained by the fact that during

the stage of development, the alveolar bone

crest may be located more apically. The pres-

ence of a follicle of an erupting permanent

tooth or resorbing root of an exfoliating pri-

mary tooth may also have an influence on

the radiographic image of the bone due to its

effect on the mineral density of the ABC

which in case of an erupting tooth was

reversed1.

From the same analysis, it was noticed

that surfaces with proximal caries and resto-

rations had an effect on CEJ–ABC distance;

these surfaces had greater CEJ–ABC dis-

tances compared with sound surfaces. Nee-

dleman et al. found that the CEJ–ABC

distance was significantly greater in areas of

interproximal caries, interproximal restora-

tions and open contacts9. However, Guel-

mann et al. suggested that the presence of a

well-adapted Stainless Steel Crown (SCC) on

a second primary molar does not affect the

periodontal health of the neighbouring

PFM29. Moreover, Bimstein et al. studied the

effect of restorations on CEJ–ABC and found

that inadequate amalgam restorations and

inadequate crowns will increase the CEJ–

ABC distance30. Sjödin and Matsson in 1992

reported that an association could not be

ruled out between proximal caries, faulty
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restorations and increased CEJ–ABC distance

due to insufficient data1. For our sample,

the comparison between caries and faulty

restoration groups showed significantly

higher values for the latter, but limitation

exists for interpretation of this finding due

to the small number in this group.

As our children sample selection was ran-

dom, most of the surfaces studied were falling

under the normal surface condition group.

The smaller number of surfaces falling in the

other groups although it did not prevent sta-

tistical calculations but it could have masked

greater variations or deviations from the nor-

mal range CEJ–ABC distances at surfaces

where the number was less than 10 in some

groups.

Summing up, the mean CEJ–ABC distance

for all teeth was 0.84 ± 0.44; no differences

were found in CEJ–ABC distances according

to sex, age, or subjects’ PI, CI, GI. Factors that

were found to affect the CEJ–ABC distance

included the jaw, condition of the tooth sur-

face, and site. The smallest mean CEJ–ABC

distance was at the mesial surface of the

PFMs. Greater CEJ–ABC distances were found

at surfaces next to partially erupting perma-

nent teeth or exfoliating primary teeth fol-

lowed by surfaces next to caries, restorations

and SSCs.

As the measurement of the CEJ–ABC dis-

tance is continuous rather than discrete, a

threshold that is applicable for one popula-

tion may not be applicable to another and

within the limitation of this study; our sam-

ple had smaller CEJ–ABC distances than

what had been reported previously, so we

suggest a 1.0 and 1.5 mm threshold distance

to be used for the mesial surfaces of the PFM

and both surfaces of the primary molars,

respectively, in 6- to 9-year-old Jordanian

children. Further research is necessary to

explore these threshold distances at sound

surfaces to avoid overestimating pathological

bone loss; and to isolate the effect of partial

eruption ⁄exfoliation, restorations and SSC

and caries on the CEJ–ABC distance, nonran-

dom samples are suggested to have enough

surfaces in each of these surface condition

groups.

What this paper adds?
d This paper adds additional data on the variation in

CEJ–ABC distance with respect to jaw, eruption status

and faulty restorations.
d New threshold CEJ–ABC distances are suggested for

identification of pathologic ABC loss.

Why this paper is important to paediatric

dentists?
d Paediatric dentists should be able to identify patients

at risk of developing aggressive periodontitis through

clinical and radiographic examination which requires

a good knowledge of threshold CEJ–ABC distance

above which is considered pathologic loss.
d In addition, knowledge of physiologic factors that

increase the CEJ–ABC distance in the developing den-

tition is important to avoid false positive interpreta-

tions.
d Paediatric dentists should be aware of the effect of

faulty interproximal restorations and SSCs on CEJ–

ABC distance resulting in pocket formation and sus-

ceptibility to periodontitis.
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