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INTRODUCTION

Abstract

Obijectives: The aim of this study was to determine the cementum thickness in the first
molars of patients with localized aggressive periodontitis (LAP) compared to healthy indi-
viduals.

Materials and Methods: This case-control study compared eight first molar teeth affected
by LAP with eight third molar teeth of healthy individuals. The teeth were disinfected by
immersion in 10% buffered formalin solution for three days and were then sectioned. Ex-
ternal mesial root surfaces (middle one-third) were evaluated under a stereomicroscope by
a blinded pathologist to determine the mean thickness of cementum. SPSS software (version
16.0) and t-test were used for statistical analysis.

Results: Histological examination revealed a significant difference between the two groups
in terms of the amount of cementogenesis (P<0.001) .The thickness of cementum was higher
in the control group (105.16+11.5 um) than in LAP patients (86.44+7.3 um).

Conclusion: This study demonstrated the presence of cementum hypoplasia in mesial root
surfaces of first molars affected by LAP.

Key words: Dental Cementum; Hypoplasia; Aggressive Periodontitis; Cementogenesis
Journal of Dentistry, Tehran University of Medical Sciences, Tehran, Iran (2015; Vol. 12, No. 5)

such as immunodeficiency of patients, bacterial

Rapid progression, familial aggregation, non-
contributory medical history, rarity, severity
and early age of onset of clinical manifestations
are among the main characteristics of aggres-
sive periodontitis. This destructive periodontal
disease results in severe bone loss, tooth loos-
ening and eventual tooth loss. Several etiolo-
gies have been suggested for this condition
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invasion, genetic factors and defective ce-
mentogenesis of the involved teeth [1,2].
Cementum deposition is necessary for mainte-
nance of periodontal health, and defective
cementum formation may lead to the develop-
ment of periodontal pockets [3]. Abnormal ce-
mentum results in abnormal adhesion of
teeth to the surrounding bone and provides
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an opportunity for invasion of pathogenic mi-
croorganisms [4]. It may also be responsible for
the localization of lesion [5].

Thus, cementum structure may be the major de-
terminant of susceptibility to microbial inva-
sion and formation of periodontal pockets. Root
surfaces of teeth extracted for LAP have been
found to have hypoplastic or aplastic cementum
[1,4,6]. Considering all the above, a question
arises that whether the abnormal structure of
cementum is responsible for the odd pattern and
extremely rapid pace of spongy bone destruc-
tion in LAP. Two factors have been suggested
to be responsible for attachment loss in LAP:
Aggregatibacter actinomycetemcomitans and
cementopathia [1,7]. It should be noted that
none of the above mentioned factors have been
confirmed as the sole etiology of this condition.
Few comprehensive studies have evaluated ce-
mentogenesis in LAP patients. Thus, the pre-
sent study was conducted to evaluate the prev-
alence of cementum hypoplasia in teeth ex-
tracted due to LAP using stereomicroscope for
the first time.

MATERIALS AND METHODS

This case-control study was conducted on eight
first molars with LAP and eight third molars
extracted for orthodontic purposes in healthy
individuals without conditions such as opercu-
lum or pericoronitis, selected among those re-
ferred to the Department of Periodontology of
School of Dentistry, Tehran University of Med-
ical Sciences. Written informed consents were
obtained from the participants. Teeth in the
case group belonged to patients in the age range
of 17-20 years and the diagnosis of LAP was
made according to clinical and radiographic
criteria described by the American Academy of
Periodontology [8]. A full-mouth series of per-
iapical radiographs were obtained in LAP pa-
tients and in cases with more than 6 mm clinical
attachment loss the teeth were extracted due to
their hopeless prognosis (Fig. 1).

Before extraction, percentages of sites with
bleeding on probing (BOP), probing depth
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(PD), and clinical attachment level (CAL) were
calculated in the case group [1]. Each extracted
tooth in patients with LAP had more than 8 mm
of PD and more than 6 mm of CAL. The control
group consisted of third molars of healthy indi-
viduals in the age range of 19-22 years. Patients
were excluded from the study if they met any
of the following exclusion criteria: systemic
diseases that might have affected the thickness
of cementum (such as Paget’s disease, calcino-
sis, rheumatic fever, acromegaly, osteodystro-
phy, hypothyroidism, calcium deficiency and
goiter), para-functional habits, orthodontic ap-
pliances, localized periapical pathology, re-im-
planted teeth, any kind of pulpal conditions af-
fecting root surfaces, radiographic evidence of
hypercementosis or root resorption, trauma
from occlusion, teeth without antagonists, uni-
lateral chewing habit, open bite and periodontal
treatment (mechanical or chemical) within the
past one year.

After extraction, the teeth were disinfected in
10% buffered formalin for three days [9] and
crowns were then separated from the roots. Fif-
teen serial sections with 5-p thickness were cut
from the cementoenamel junction to the apex
(with equal intervals of about 200) using the
Leica SP1600 saw Microtome (Leica Instru-
ments, Nussloch, Germany) and coded. Mesial
surface of mesial roots in the first and third mo-
lar teeth and areas adjacent to periodontal
pocket walls (middle one-third) were then eval-
uated under a SZX12 stereomicroscope (Olym-
pus, Tokyo, Japan) for cementum defects by a
blind pathologist and cementum thickness was
measured using an eyepiece graticule. Inter-
rater and intra-rater coefficients of variation
(CV) were used to evaluate cementum thick-
ness by two oral pathologists. In this study, the
intra-rater and inter-rater CV were 4.7% and
7.7%, respectively. Data were analyzed using
SPSS version 16.0.

Independent sample t-test was used to evaluate
the differences between the two groups. A p-
value of less than 0.05 was considered statisti-
cally significant.
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Fig. 1. Intraoral radiographs in a patient with localized aggressive periodontitis showed the presence of
localized angular bony defects associated with clinical attachment loss in teeth #3, #14 and #19.

RESULTS

The mean age of patients was 18.5 years (range
17-20 years) in the case group and 20.5 years
(range 19-22 years) in the control group.
Histological examination revealed a significant
difference between the two groups in terms of
the amount of cementogenesis (P<0.001). The
thickness of cementum was higher in the con-
trol group (105.16+11.5 um) than in the LAP
cases (86.44 7.3 um).

Stereomicroscopic examination showed signif-
icant differences in thickness of cementum be-
tween teeth affected with LAP and the control
teeth (Fig. 2).

The cementum surface in teeth affected with
LAP showed areas of hypoplasia. These hypo-
plastic areas were seen on both suprabony and
intrabony cementum surfaces of the mesial
roots in all the examined molars and all over the
root surfaces including the intra-alveolar sur-
face (Fig. 3).

Dental calculus was not visible on any teeth
with LAP. Cementum hypoplasia was found all
over the root surface including the intra-alveo-
lar surface.

Intraoral radiographs taken at the time of ex-
traction were used to determine the approxi-
mate location of the alveolar bone level in order
to make sure it was an actual hypoplasia rather
than an artifact caused by any crevicular bacte-
ria or treatments such as previous scaling and
root planning.
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DISCUSSION

In spite of its rare occurrence, LAP has been the
focus of many investigations aimed at under-
standing its etiology and pathogenesis [1].
Difficulty in gathering sufficiently large popu-
lations, however, has resulted in few clinical
studies addressing both diagnostic and thera-
peutic procedures for these subjects [2]. Studies
have demonstrated that LAP patients have a de-
fect in their immune system [7,10-12]. Also,
some specific bacteria have been found to be
associated with this disease [1,13]. It is not re-
liable to evaluate the reason for symmetric dis-
semination pattern of LAP just from the bacte-
rial origin aspect without considering immuno-
logical conditions. Despite the presence of deep
pockets, calculus and plaque around the af-
fected teeth especially first molars are not sig-
nificant.

These findings further confirm the hypothesis
that abnormal cementum and its defective for-
mation can enhance the invasion of pathogens
and development of extensive bone loss [1,6].
It has been demonstrated that cementum matrix
structural integrity and biochemical composi-
tion are severely compromised in periodontal
disease and the provisional matrix produced in
the process of periodontal healing is different
from that in normal cementum [14].

The idea of defective cementum formation
or cementopathia to be the cause of periodonti-
tis and pocket formation was first suggested in
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Fig. 2. Mesial surface of a mesial root section in a
first molar of a patient with LAP, buccal aspect (x4
magnification)

1946 and it was suggested that abnormalities or
lack of cementum in patients with LAP would
affect periodontal attachment and render the af-
fected teeth highly susceptible to invasion by
periodontal pathogens [3]. This may account
for the periodontal involvement of the perma-
nent first molars in LAP [3]. Since then, many
authors have discussed the high probability of
defective cementum deposition in LAP patients
[15-18].

In the current study, the mean cementum thick-
ness was measured in the root areas and the
mean value of the obtained rates was calcu-
lated. In general, apical cementum thickness in
molars of the healthy individuals is 150-200um
and the coronal cementum thickness is consid-
ered to be 16-60 pum [1]. The reason for assess-
ment of the middle portion of the external root
surface is that this part of the root would be
least affected by the pathological factors [1,2].
Our results were in agreement with the obser-
vations of previous studies regarding cemen-
tum hypoplasia in teeth affected with LAP
[17,19-22]. Unlike the results of certain studies
[18,23,24], we did not observe cementum apla-
sia in any of the case samples. This difference
could be attributed to the fact that the men-
tioned studies have used electron microscopy
instead of stereomicroscope. Regarding the
aims of our study, a stereomicroscope was the
best modality for precise measuring of the ce-
mentum thickness.
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Fig. 3. Arrows indicating cementum thickness in the
mesial surface of a mesial root of a first molar of a
patient with LAP, buccal aspect (x10 magnification)

Presence of hypoplasia instead of aplasia
indicates that the irritating factor disrupting the
formation of cementum was not continuously
present and emphasizes on its intermittent
effect. Watanabe and colleagues suspected in-
fection with P. gingivalis to be associated with
periodontal destruction and believed that ab-
normal cementum formation might have con-
tributed to the patients’ periodontal condition
[13].

Bimstein et al, also revealed that cementum
anomalies may facilitate the establishment and
progression of periodontitis in children with
leukocyte adhesion deficiency, Down syn-
drome or hypophosphatasia [11].

After all, we could consider the changes in the
cementum thickness as an etiology of the dis-
ease and also as a consequence of aggressive
periodontitis.

CONCLUSION

Detection of the causative agents and their
elimination are the most important steps in
treatment of any condition. None of the sug-
gested factors have been specified as the sole
causative agent for development of LAP. The
present study demonstrated the presence of ce-
mentum hypoplasia in mesial root surfaces of
first molars affected with LAP. Future studies
with a larger sample size are required to pre-
cisely evaluate patients’ family members and
their familial background.
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