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INTRODUCTION

SUMMARY

Introduction. Periodontitis is a condition of tooth supporting structures, which are re-
sponsible for normal dental morphology and function. Bacterial biofilm formation in the
presence of local risk factors plays a fundamental role in the development of periodonti-
tis. Early and accurate detection of risk factors which promote dental plaque accumula-
tion is the basis of treatment and prophylaxis.

Aim. The aim of the study was to assess overhanging dental restorations and their impact
on the maxillary alveolar process margin and the alveolar mandible based on panoramic
radiography. Furthermore, the correlation between the type of restoration and the mag-
nitude of bone loss was analysed.

Material and methods. A retrospective analysis of 200 panoramic radiographs showing
restorations in permanent dentition was performed using the Planmeca Romexis Viewer
software. Further analysis included 113 radiographs with the presence of a homologous
tooth on the opposite side of the dental arch. In the study, we analysed the following vari-
ables: age, gender, the bone level, occlusal contact points between the opposite teeth and
the condition of the tooth adjacent to overhanging dental restoration. We also assessed
the type of incorrect dental restoration according to G.V. Black classification. The ob-
tained data was analysed statistically, with p < 0.005 considered statistically significant.
The study was approved by the Bioethics Committee of the Medical University of War-
saw (approval no. KB/115/A/2012).

Results. We obtained data on the prevalence and magnitude of overhanging dental res-
torations, the type of restoration and the coexisting bone lesion. The largest size of the
overhanging dental restoration was associated with Class II (according to G. V. Black)
mesio-occlusal-distal cavities (1.15 mm; p < 0.03), whereas the smallest ones were ob-
served for occlusal-distal cavities (0.91 mm; p < 0.001). The Spearman’s rank correlation
coefficient between mesio-occlusal-distal cavities and radiographically measured size of
bone lesions was positive (R = 0.51; p = 0.03).

Conclusions. The conducted study revealed a significant positive correlation between
the mean size of overhangs and radiographically measured size of bone loss. Adjunctive
radiology is an important aid in the detection of risk factors for periodontitis.

plague microbes interacting with the periodontal tissue

Chronic periodontitis is an infectious disease respon-
sible for the loss of both connective attachment and the
alveolar bone. As a result, periodontal pockets and gingi-
val recessions develop (1). This is the most common form
of periodontitis, which usually occurs in adults (2). Peri-
odontal disease is caused by an imbalance between dental

and the resulting host response, which is in turn modified
by risk factors.

Age, gender, race and genetic factors are determinants
of periodontitis. The prevalence of periodontal diseases
increases with age due to the accumulation of risk factors
over time. The sexual dimorphism observed in periodontitis
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is a result of nicotine dependence, poorer hygiene and less
frequent check-up dental visits. The disease is more com-
mon in men than in women. The socio-economic status,
education and income are probably responsible for the
differences in the prevalence among races (2). Genetic
polymorphism is due to multifactorial inheritance, altered
expression of proteins and, consequently, differences in
immune response.

Modifiable risk factors for periodontitis include perio-
pathogens found in dental plaque and subgingival biofilm,
systemic diseases, such as diabetes mellitus, or diseases
with a clinical picture including periodontitis, e.g. histio-
cytosis. Other risk factors include nicotine dependence,
which contributes to supragingival plaque formation and
changes in subgingival biofilm; obesity expressed as BMI,
increase of which correlates with increased risk of peri-
odontal diseases; socio-economic status (education in par-
ticular); and stress (financial one in particular).

Dental plaque plays a key role in periodontal diseases.
Its accumulation is associated with increased supply or re-
tention. In addition to malocclusions, congenital anoma-
lies of soft tissues, abnormalities in dental anatomy, cari-
ous lesions and reduced antimicrobial activity of saliva,
factors that promote dental plaque buildup also include
prosthetic restorations and iatrogenic factors. In the latter
group, particular attention should be paid to overhanging
dental restorations (ODRs), which distort normal anatomi-
cal tooth contours and make it difficult to clean the teeth,
the interdental spaces in particular.

Interactions between microbes and host factors con-
tribute to periodontal diseases. Bacterial antigens and
toxins stimulate the immune system, which responds
by producing antibodies and proinflammatory factors.
Alveolar bone resorption is a result of increased osteo-
clast activity compared to that of osteoblasts. Signals
that stimulate these cells may be mediated directly by
periopathogens or by activated host cells. RANK, which
binds RANKL, a ligand produced by a number of cells
involved in inflammatory processes and responsible for
osteoclast formation and activation, plays a special role
in this process (3).

Pathological bone remodelling may manifest on a radi-
ograph as a vertical bone loss, i.e. a bony pocket. This state
is due to the partial resorption of the interdental septum
reached by proinflammatory signals. This is possible when
the septum is wide. Otherwise, the bone within the sep-
tum is completely reabsorbed, which results in a vertical
bone loss.

An analysis of clinical data along with radiological
records is necessary for a correct diagnosis and treatment
plan preparation.

The diagnosis of periodontal diseases is based on,
among other things, a panoramic radiograph — a multilay-
er extraoral image. It allows for radiological assessment of
periodontal structures, particularly the general condition
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of the maxillary alveolar process and the alveolar part of
the mandible, and the marginal periodontium, including
the detection of bone loss around teeth and identification
of factors that promote periodontal disorders. Panoramic
radiographs are used to evaluate the bone of the interden-
tal septum. Unequal magnification, i.e. larger horizontal
magnification compared to the vertical one, is the main
disadvantage of panoramic radiography. It is not possible
to differentiate between active process and remission,
and the degree of bone loss shown in one image does not
reflect the disease dynamics. Radiographic images tend
to show less severe bone loss than that actually present.
At least 30% of the bone mass must be lost before it can be
detected on a radiographic image.

AIm

The aim of the study was to assess overhanging den-
tal restorations and their impact on the maxillary alveolar
process margin and the alveolar mandible based on pano-
ramic radiography. Furthermore, the correlation between
the type of restoration and the magnitude of bone loss
was analysed.

MATERIAL AND METHODS

This was a retrospective analysis of 200 panoramic ra-
diographs performed in June 2014 in the Department of
Dental and Maxillofacial Radiology at the Medical Univer-
sity of Warsaw. A total of 113 images showing ODRs in per-
manent teeth were included in the analysis. Only images
with homonymous teeth in the same arch were included
in the analysis. Cases of teeth with overhangs that were
treated endodontically or had periapical lesions were ex-
cluded from the analysis.

The following variables were analysed: age, gender,
the bone level, occlusal contact points between the op-
posite teeth and the condition of the tooth adjacent to
ODR (the same data were analysed for the homonymous
tooth). The type of incorrect restoration was also as-
sessed.

Planmeca Romexis Viewer software was used in the
study. Interdental marginal bone loss at the overhang was
analysed. The type of bone loss was also assessed by clas-
sifying it as horizontal, vertical or mixed (combination of
horizontal and vertical bone loss). The size of ODR was also
evaluated. Other factors that may have an impact on al-
veolar bone loss were also analysed.

Statistical analysis

The data obtained from the retrospective radiological
assessment were analysed statistically. The preliminary
analysis for parametric distribution was based on the fol-
lowing normality tests:

— the Lilliefors test,

— the Shapiro-Wilk test,

— the Kolmogorov-Smirnov test.
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The normality tests for radiological data distribution
showed a non-parametric distribution of numerical data.
Therefore, Kruskal-Wallis tests and analysis of varianc-
es (ANOVA) were used for further assessment. An assess-
ment of correlations between the type of ODR and the size
of bone loss was presented using the Spearman rank corre-
lation coefficient. This coefficient was also used for correla-
tion assessment. Patients in the study group were matched
in terms of age and gender, so that a reliable comparison
of the obtained data could be performed using appropri-
ate statistical tests. One-way analysis of variance (ANOVA)
was used to compare the size of alveolar bone loss at the
tooth with an overhang and a corresponding surface of
the homonymous tooth in a given dental arch. Statistica
13.1 (StatSoft, USA) was used for statistical calculations.
Significance level of p < 0.05 was considered statistically
significant. The study was approved by the Bioethics Com-
mittee of the Medical University of Warsaw (approval no.
KB/115/A/2012).

RESULTS

We obtained data on the prevalence and extent of
overhanging dental restorations, as well as the types of
restorations with overhangs (tab. 1).

The size of an overhang results from the spatial con-
formation of the filling. MOD restorations are character-
ised by the largest overhangs (1.15 mm; p < 0.005). Lower
values were reported for Black’s Class Il restorations on
the distal surface of reconstructed teeth (0.71 mm; NS).
Slightly higher, comparable values were reported for
occlusal-distal and mesial restorations, 0.91 mm (NS)
and 0.79 mm (NS), respectively. The smallest overhangs
were reported for mesial-occlusal restorations (0.63 mm;
NS) (tab. 2).

The size of overhangs is correlated with the size of
restorations. The largest overhangs were observed in
MOD, which covers three dental surfaces (0.64 mm +
1.39 mm). In the case of MOD, this is also associated with
the reconstruction of two contact points. Furthermore,
high values were reported for overhangs on the distal

aspect of the reconstructed tooth surfaces (0.18 mm +
1.37 mm) (fig. 1).

This is probably due to difficulty in visual inspection of
the reconstruction. The best access and the need to re-
construct only one contact point on the mesial surface al-
lowed for the smallest restoration overhang.

The size of overhang is positively correlated with the
magnitude of alveolar bone loss (fig. 2).

The larger the overhang, the more intensely progress-
ing inflammation in the bone, leading to the loss of hard
tissue. The most severe bone loss was reported for over-
hanging MOD restoration, which covers three dental sur-
faces (3.97 mm; p <0.03; R=0.51). Significantly less severe
bone loss was found for restorations involving the occlusal-
distal surface (1.86 mm; p < 0.001; R = 0.32), i.e. restoring
only one contact point.

Bone loss increases proportionally with the increas-
ing size of overhang. The smallest bone tissue defects
were reported for minor overhangs (< 1.5 mm; NS). For
larger ones, difficulty cleaning the interdental spaces
and increased risk of dental plague accumulation in
these spaces become factors predisposing to pathologi-
cal bone remodeling, vertical bone defects (bony pock-
ets) in particular.

DiscussioN

The present assessment of the correlation between
ODRs and the loss of maxillary alveolar bone or the al-
veolar part of the mandible is one of the first scientific
works in this field in Poland. Therefore, the study fills
a significant scientific gap in the analysis and assessment
of local risk factors for periodontitis. The additional use
of panoramic radiography allows for the assessment of
marginal periodontal bone tissue. The imaging range in-
cluding both dental arches makes it impossible to decide
whether the structural bone changes are local or gener-
alised.

Periodontal diseases may lead, among other things,
to hard tissue loss. Risk factors for periodontal diseases
that may be identified using radiography include dental

Tab. 1. Study group characteristics, including patient age and gender, the type of restoration, as well as the size and location of

overhang
Age range Male/female el s oy Types of teeth . .

(years) o of types . Location Overhang size
Y of restorations assessed

OD -29%

MOD - 23% Premolars - 32% Maxilla - 61%

21-73 45% : 55% MO - 29% 0.5-2.2 mm

M-13% Molars - 68% Mandible - 39%

D-6%

OD - occlusal-distal restoration; MOD - mesial-occlusal-distal restoration; MO — mesial-occlusal restoration; M — mesial restoration; D - distal

restoration

Nowa Stomatologia 4/2018



Comparison of the sensitivity of detecting risk factors for periodontitis using conventional radiography

Tab. 2. A collective presentation of the obtained results with a division into the type of restoration, the prevalence and size of ODRs.
The type of ODR was linked with the magnitude of bone loss. Statistically significant values (p < 0.05) are marked with an asterisk (*),

and the test values (*)

The prevalence of ODRs including the size

Study group vs. control group

Type ‘ff Mea1.1 HIEL Radiographically
It <0.5 mm 0.5-2.0 mm > 2.0 mm size measured amount P R
of bone loss

OD 15% 32% 53% 0.91 mm 1.86 mm* <0.001% 0.32*
MOD 11% 28% 61% 1.15 mm* 3.97 mm* 0.03* 0.51*
MO 38% 47% 15% 0.63 mm 0.93 mm NS NA

M 51% 31% 18% 0.79 mm 0.52 mm NS NA

D 24% 37% 39% 0.71 mm 1.21 mm NS NA

OD - occlusal-distal restoration; MOD — mesial-occlusal-distal restoration; MO — mesial-occlusal restoration; M — mesial restoration; D — distal

restoration; NS - not significant; NA - not applicable

Type of the overhanging dental restoration; LS Means
Current effect: F(4, 26) =,43834, p=,77971
Effective hypotesis decomposition
16 Vertical bars denote 0.95 confidence intervals
1.4

1.2

0.8 el
0.6
0.4
0.2
0.0
-0.2

The extension of the dental restoration

0D MOD MO M D

Type of the dental restoration

Fig. 1. Multivariate ANOVA taking into account the obtained
overhang magnitudes depending on the type of restoration

calculus and all types of conditions that promote dental
plagque build-up, such as: dental caries, malocclusions
and iatrogenic factors. The latter ones include restoration
overhangs, which, by distorting normal tooth contours,
cause difficulty cleaning the interdental spaces and cause
interdental bone loss due to bacterial biofilm accumula-
tion. The size of restoration, which depends on the size of
hard dental tissue loss, was considered in the assessment
of bone loss. The type of filling is also important. A posi-
tive correlation was found between the size of restored
cavity and the magnitude of bone loss. The analysis also
showed that the tooth surface to be restored is also of
importance. A more difficult direct visual inspection and
the need to restore two contact points are risk factors
for overhangs. These are most often seen in MOD res-
torations. They are also associated with the most severe
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Fig. 2. Selected values (statistically significant as in accordance
with table 2) indicating the radiographic extent of bone loss (mm)
depending on the type of overhanging Black class II restoration

bone loss. The most favourable access to mesial and oc-
clusal surfaces was associated with relatively the smallest
overhangs.

Periodontal diseases are caused by imbalance between
microbial biofilm and the host’s immune system. Particu-
lar attention should be paid to Porphyromonas gingivalis
and Aggregatibacter actinomycetemcomitans, which are
responsible for chronic and aggressive pridontitis. Patho-
logical processes caused by these microbes are promoted
by risk factors specified by Genco — both systemic and lo-
cal (4). According the author, sites of dental plaque reten-
tion, such as incorrect restorations, are classified in the
latter group.
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In his review paper on risk factors, Caton et al. pointed
to the important role of periodontal pretreatment, which,
in addition to professional dental hygienisation, is also
aimed to reduce factors contributing to dental deposit
reaccumulation (5). Elimination of risk factors, including
ODRs, is of key importance for successful treatment. Black
class Il restoration overhangs on the contact surfaces of
lateral teeth have negative effects on marginal periodon-
tal tissues. Tissue destruction proportional to local aetio-
logical factors is a characteristic feature of chronic peri-
odontitis. Rodriguez-Ferrer et al. conducted a randomised
study in patients with overhanging amalgam fillings in
lateral teeth (6). In addition to hygienisation procedures,
overhangs were eliminated in the study group vs. con-
trols. A change was observed in the initially equivalent
baseline status of the assessed periodontal parameters
in both groups; negative effects of the local factor in the
form of bacterial dental plaque retention were observed
in the pathogenesis of chronic periodontitis. According to
authors, attention should be paid to the presence of filling
overhangs during the initial phase of gingival treatment.

Clinical and radiological studies by Gilmore and
Sheiham have also demonstrated a positive correlation
between filling overhangs and gingivitis, as well as peri-
odontal bone loss (7). The size of filling overhangs is asso-
ciated with the magnitude of bone loss. Larger overhangs
increase the risk of failure to maintain optimal home hy-
giene of the interdental spaces, which become the place
of increased retention of bacterial biofilm. The thickness
of dental plaque contributes to inflammation of tissues
surrounding the tooth. Brunsvold and Lane showed the
important role of overhanging restorations not only as
a risk factor of periodontal diseases, but also as a cause
of pathogenic transformation of subgingival bacterial
microflora (8). In the present study, we compared the
presence of gingivitis, bleeding and bone loss in teeth
with conservative restoration overhangs, with an analo-
gous analysis in homologous teeth. We also pointed to
the problem of frequent deficit in diagnostic radiology
of ODRs and the lack of attempts to eliminate overhangs
as a result of failure to diagnose this local risk factor for
periodontal disease. ODR is a local factor predisposing to
pathological bone remodelling, vertical resorption known

as bony pockets in particular.
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