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Abstract

Aim: This study aimed to investigate the impact of local factors, such as
fillings, caries, and crowns, on periodontal bone loss across different age
groups using cone beam computed tomography images.

Methodology: A total of 200 CBCT images of individuals from diverse age
groups (19 years and older) were examined in this study. The distance
between the alveolar ridge (AR) and the cemento-enamel junction (CEJ) was
assessed. Measurements up to 2 mm were considered normal, while values
surpassing this threshold were regarded as indicative of bone loss.
Furthermore, a comparison was made between areas affected by local
factors, such as fillings, crowns, and caries, and unaffected regions in terms
of the extent of bone loss.

Results: The study findings revealed that the extent of bone loss was
significantly lower in teeth without fillings on interproximal surfaces
compared to those with fillings (p<0.05). Conversely, no significant
relationship was observed between caries on mesial surfaces and bone loss.
Additionally, the study found that teeth without caries on distal surfaces
exhibited significantly lower bone loss compared to decayed teeth (p<0.05).
A statistically significant difference was noted between crowned and
uncrowned teeth in terms of mean bone loss values (p<0.05). Teeth without
crowns demonstrated significantly lower mean bone loss compared to those
with crowns.

Conclusion: Local factors, including dental restorations, caries, and crowns,
have been shown to significantly impact periodontal health and to be
associated with an increased susceptibility to periodontal destruction. It is
essential to promptly address decayed teeth contributing to food entrapment
and plaque retention, ensuring that restorations are properly placed within
physiological boundaries to maintain optimal oral hygiene.

Keywords: Alveolar bone loss, caries, dental restorations, crowns, cone-
beam computed tomography
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Introduction

Periodontitis is a prevalent condition in the general
population, and its progression is primarily driven by
periodontopathogenic microorganisms and the immune
responses of individuals against these microorganisms.
Clinical attachment loss, radiographically evident
alveolar bone loss, periodontal pocket formation, and
gingival bleeding are key manifestations of this disease
(1, 2). The severity of the impact of microorganisms on
periodontal tissue destruction may vary due to systemic
or local factors (3). Numerous risk factors contribute to
the development of periodontal diseases, including
nonmodifiable factors, such as age and genetic
characteristics, and modifiable factors, such as
inadequate oral hygiene, smoking, and pregnancy (4,5).
Local risk factors for periodontitis encompass conditions
that hinder plaque removal during regular oral care or
trigger increased plaque accumulation (6). These may
include tooth morphology and alignment, furcation
anatomy, caries near the gingival margin, the status of
dental restorations, occlusal trauma, gingival shape,
interdental contact, and other anatomical features.
These factors influence plaque buildup and contribute to
variations in the severity of periodontal destruction
across different teeth and surfaces (6, 7).

A study investigating the correlation between
carious lesions or dental fillings and periodontitis has
shown that these factors contribute to an increased
incidence of periodontal destruction (8). The concept of
biological width becomes crucial when restorations are
positioned below the gum line in an aesthetically and
functionally appropriate manner. Biological width refers
to the combined thickness of the connective tissue (1.07
mm) and epithelium (0.97 mm) surrounding natural
teeth, acting as a protective mechanism in the
vulnerable area where teeth emerge from the oral
environment (9). Violation of biological width via
restorations can elicit two distinct responses. The first
response involves alveolar bone loss and gingival
recession, which serve as mechanisms to restore the
proper biological width. However, if these reparative
processes fail, chronic inflammatory processes may
ensue (10). According to established clinical guidelines,
if crown edges are positioned within a gingival groove,
the restoration should terminate at the coronal aspect of
the groove base (11). Extensive research has been
conducted to examine the effects of restoration margins
on periodontal health and oral hygiene, and the results
have demonstrated that restoration margins placed at
the gingival level or above are optimal for achieving a
favorable periodontal response (12). The relationship
between periodontal health and dental restorations is
remarkably intertwined. Preserving gingival health is
crucial for ensuring the long-term success and durability
of both natural teeth and restorations (13).

Excessively contoured and overhanging restorations
have been found to contribute to the accumulation of
dental biofilm and the localized onset of periodontal
infection. Thus, it is crucial to establish a conducive

environment that facilitates the efficient removal of
dental biofilm during periodontal treatment. This can be
accomplished by addressing and rectifying excessively
contoured, overhanging, or irregular restorations (14).

While conventional and digital radiographs have
traditionally been utilized for diagnosing periodontal
diseases, they have limitations in accurately tracking
changes in alveolar bone over time and assessing the
structure of bone defects. As a result, there has been a
growing demand for three-dimensional imaging methods
to address these inadequacies and to provide more
comprehensive insights into periodontal conditions (15).

The primary objective of utilizing CBCT images in
periodontal reconstruction is to accurately depict the
morphology of the alveolar bone through three-
dimensional mapping (16). This is especially crucial due
to the variable and intricate resorption patterns that can
occur in periodontal bone in the presence of disease.
Studies have demonstrated that determining bone levels
using panoramic images reconstructed with CBCT,
employing a total beam thickness of 5.1 mm (mean error
= 0.47 mm), yields superior accuracy compared to
conventional panoramic radiographs (17).

The objective of this research was to evaluate
periodontal bone loss across different age groups using
CBCT and to examine the impact of specific local factors,
including fillings, caries, and crowns, on the extent of
bone loss.

Materials and Methods

This research received approval from the Ethics
Committee of Dicle University Faculty of Dentistry,
under protocol number 2022-07, on February 28, 2022.
Patient consent was obtained for the utilization of
archival CBCT images employed in the study. Moreover,
this scientific investigation was conducted in adherence
to the ethical guidelines set forth in the Declaration of
Helsinki of 1964.

We conducted a retrospective analysis of cone-
beam computed tomography (CBCT) images taken from
patients who sought treatment at Dicle University
Faculty of Dentistry between January 2018 and January
2021, regardless of the reason for their visit. In total, we
utilized CBCT images from 200 patients who met the
inclusion criteria of being aged 19 and above and
possessing at least 20 teeth. Efforts were made to
achieve an equal representation of males and females.
CBCT images that lacked diagnostic value, had unclear
visibility, or contained artifacts that hindered the
assessment of bone loss were excluded from the study,
resulting in images of 4929 teeth. To ensure consistency,
all measurements were made by a single investigator.

The CBCT images were taken using the KaVo Dental
I-CAT Vision (I-CAT®, Imaging Sciences Int., Hatfield, PA,
USA) a 3D imaging device located in the Department of
Oral Diagnosis and Radiology at the Faculty of Dentistry,
Dicle University. The imaging parameters were as
follows: 120 kVp tube voltage, 5 mA tube current, 1.2
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mm slice thickness, 8-9 second scan time, and a voxel
size of 0.3 mm.

Radiographic Evaluation

All CBCT images were saved in Digital Imaging and
Communications in Medicine (DICOM) format. They were
then transferred to the i-CAT Vision computer software
(CT Dent Ltd. London, UK) program where the
measurements were taken by the same operator,
ensuring consistency and eliminating potential inter-
operator variability.

R I
Tick Dist: TRF#0+FRan™

After determining the dental arch in axial, coronal,
and sagittal sections, a cross-sectional panoramic image
was generated. The measurements of each tooth were
adjusted using the same cross-sectional thickness, and
the level of the alveolar bone on the mesial and distal
surfaces of the teeth was determined by measuring the
distance between the cemento-enamel junction (CEJ)
and the highest visible level of the alveolar ridge (AR).
Any distance greater than 2 mm was classified as bone
loss (Figs. 1, 2).

Figure 1. Measurement of the distance between the CEJ and the AR in filled and unfilled teeth in the

posterior regions.

Tru-Pan™

Figure 2. Measurement of the distance between the CEJ and the AR in the upper anterior teeth.

Statistical analysis

The data obtained from the CBCT images were analyzed
using IBM SPSS 21 package software (IBM Inc., Armonk,
NY, USA). To determine whether the variables followed
a normal distribution, we employed either the Shapiro-
Wilk test or the Kolmogorov-Smirnov test depending on
the number of units in the dataset. A significance level
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of 0.05 was used. If the p-value obtained from the test
was less than 0.05 (p<0.05), it was concluded that the
variable did not exhibit a normal distribution.
Conversely, if the p-value was greater than 0.05
(p>0.05), it was concluded that the variable did follow a
normal distribution.

The Mann-Whitney U test was employed to compare
variables without normal distribution between two
groups, and the Kruskal-Wallis H test was employed to



Saglam & Dag

Int Dent Res 2024; 14(1): 1-9

compare more than two groups. In cases where a
significant difference was observed using the Kruskal
Wallis-H Test, a Post-hoc Multiple Comparison Test was
conducted to ascertain the specific differences between
the groups. Finally, the relationships between groups of
nominal variables were assessed using Pearson Chi-
Square analysis.

Spearman’s Correlation Coefficient was utilized to
examine the relationship between variables that do not
follow a normal distribution. During the interpretation of
the results, a significance level of 0.05 was employed. It
was determined that a significant difference exists when
the p-value is less than 0.05 (p<0.05), indicating a
meaningful  association between the variables.
Conversely, if the p-value is greater than 0.05 (p>0.05),
it was concluded that there is no significant difference,
suggesting a lack of substantial relationship between the
variables.

Results

In our study, a total of 200 CBCT images of patients
were analyzed, and the measurements were conducted
on these images. The demographic characteristics of
these patients can be found in Table 1. The age of the
patients ranged from 19 to 69 years, with a mean age of
39.24 + 11.40 years.

Based on cross-sectional panoramic images created
using cone-beam computed tomography, the observed
data indicates that the prevalence of mesial caries in
teeth was 2.07%, while the rate of distal caries was 2.6%.
Further analysis revealed that 3.79% of teeth had fillings
on the mesial surface, whereas 4.36% exhibited fillings
on the distal surface (Table 2). Additionally, the study
found that the rate of teeth restored with crowns was
4.2%.

Table 1. Frequency distribution table for demographic
information
n %
19-29 years of age 50 25
30-39 years of age 50 25
Age group 40-49 years of age 50 25
50 years and older 50 25
Total 200 100
Female 100 50
Gender Male 100 50
Total 200 100
Lower 2471 50.13
Jaw Upper 2458 49.87
Total 4929 100
Molar 1178 23.9
Premolar 1409 28.59
Tooth type Canine 783 15.89
Incisor 1559 31.63
Total 4929 100

Table 2. Frequency distribution table of decayed, filled and
crowned teeth
\[o}

Yes Total ‘

n n n % ‘

Mesial Caries 4827 97.93 102 2.07 4929 100
Distal Caries 4801 97.4 128 2.6 4929 100
Mesial Filling 4742 96.21 187 3.79 4929 100
Distal Filling 4714 95.64 215 4.36 4929 100
Crowned Tooth 4722 95.8 207 4.2 4929 100

Table 3. Analysis results regarding the difference between the values of bone loss and bone level and the presence

of caries on the mesial surface of the teeth

Mesial Caries

Mann Whitney U Test

Median  Min Sd Mean Rank z
No 4827 2.79 2.4  0.62 1273  1.53 2464.71
Mesial CEJ-AR  Yes 102 2.73 249 1.08 859  1.34 2478.95 04 0.92
Total 4929 2.79  2.45 0.62 1273 1.5
. No 4827 098 044 0 11 136 2464.46
Mesialbone “vei 12 09 049 0 7 1.19 2490.65  -0.189  0.85
Total 4929 098 045 0 11 1.36

The statistical analysis conducted for assessing the
relationship between alveolar bone level values
measured from the mesial surfaces and the presence of
caries on those surfaces did not yield any statistically

significant difference (p>0.05). Similarly, no statistically
significant difference was observed between the bone
loss values on the mesial surfaces and the presence of
caries (p>0.05) (Table 3).
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Table 4. Analysis results regarding the difference between the values of bone loss and bone level and the presence

of caries on the distal surface of the teeth

Distal Caries

Mann Whitney U Test

Median Min Max Sd Mean Rank z
No 4801  2.79 244 061 11.73 1.52  2453.9
D‘St;lRCEJ' Yes 128 3.16 3 1 9 151  2878.92  -3.335  0.001
Total 4929 2.8 245 061 11.73 1.52
. No 4801 098  0.44 0 10 1.35 245413
Distal Yes 128 1.29 1 0 7 137  2872.82  -3.373  0.001
bone loss
Total 4929 0.99  0.45 0 10 1.36

A statistically significant difference was found in the
measured bone loss and distal caries status values on the
distal surfaces (p<0.05). Teeth without caries on the

distal surfaces exhibited significantly lower levels of
bone loss than did teeth with caries (Table 4).

Table 5. Analysis results of the difference between bone loss and bone level values and mesial filling status

Filling at Mesial surface

Mann Whitney U Test
Mean

Mean Median | Min Max Sd Rank y 4 p
No 4742 2.78 2.43 0.62 12.73 1.53 2448.98
Mesial CEJ-AR Yes 187 3.05 2.72 1.2 8.63 1.33 2871.2 -3.98  0.001
Total 4929  2.79 2.45 0.62 12.73 1.52
No 4742 0.97 0.43 0 11 1.37  2450.77
Mesial bone loss Yes 187 1.12 0.72 0 7 1.24 2825.79 -3.635 0.001
Total 4929  0.98 0.45 0 11 1.36

A statistical analysis revealed significant differences
(p<0.05) in the mesial alveolar bone level and the
presence of fillings on the mesial surfaces. The distance
of the alveolar bone level in teeth with fillings on the
mesial surfaces was significantly higher than that of
teeth without fillings (Table 5).

An analysis was conducted on the mesial bone loss
and the presence of fillings on the mesial surfaces,
revealing a statistically significant difference between
them (p<0.05). Teeth without fillings on the mesial
surfaces exhibited significantly lower levels of bone loss
compared to teeth with mesial surface fillings (Table 5).

Table 6. Analysis results regarding the difference between bone loss and bone level values and filling status on

distal surfaces

Filling at Distal surface

Mann Whitney U Test

Mean Median Min Max Sd Mean Rank z p
No 4714 2.78 2.43 0.61 11.73 1.52 2437
Distal CEJ-AR Yes 215 3.33 3.04 1 9.01 1.49 3078.92 -6.469 0.001
Total 4929 2.8 2.45 0.61 11.73 1.52
No 4714 0.97 0.43 0 10 1.35 2439.63
Distal bone loss Yes 215 1.39 1.04 0 7 1.42 3021.2 -6.017  0.001
Total 4929 0.99 0.45 0 10 1.36
Statistical analysis revealed a statistically This study examined the bone loss values and filling

significant difference (p<0.05) between the alveolar
bone level values measured on the distal surfaces and the
presence of fillings on those surfaces. Teeth without
distal surface fillings exhibited significantly lower levels
of alveolar bone than did teeth with distal surface fillings
(Table 6).

International Dental Research

status on distal surfaces and revealed statistically
significant differences between these conditions
(p<0.05). Teeth without fillings on the distal surfaces
displayed significantly lower bone loss than did those
with fillings (Table 6).
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Table 7. Analysis results regarding the differences among bone loss and crowned teeth

Tooth with crown

Mann-Whitney U test

Mean Median Min Max Sd Mean Rank
No 4722 0.96 0.42 0 11 1.37 2423.94
Mesial Yes 207 1.5 1.31 0 8 1.12 3401.6 -9.949  0.001
bone loss
Total 4929  0.98 0.45 0 11 1.36
No 4722 0.96 0.42 0 10 1.36 2422.48
Distal Yes 207 1.6 1.45 0 7 1.18 3435.02 -10.288  0.001
bone loss
Total 4929  0.99 0.45 0 10  1.36
No 4722 0.96 0.45 0 997 1.3 2421.15
Mean Yes 207 1.55 1.46 0 6.4 1.04 3465.33 10.514  0.001
bone loss
Total 4929  0.98 0.5 0 997 1.3

A statistically significant difference was observed in
both the mesial and distal bone loss values when
comparing the presence of crown restoration (p<0.05).
Bone loss in the mesial and distal regions of teeth with

Discussion

Numerous studies have investigated the effectiveness of
CBCT in diagnosing periodontal conditions, consistently
demonstrating highly reliable outcomes in assessing both
horizontal and vertical bone loss (16). Mohan et al.
conducted research exploring the diagnostic potential of
CBCT for periodontal diseases, concluding that it is a
suitable imaging modality for periodontal evaluation
(18). Furthermore, Mol and Balasundaram emphasized
the superiority of CBCT over periapical films in
evaluating horizontal bone loss (19). Another study
conducted by Faria Vasconcelos et al. revealed that CBCT
provided more accurate measurements compared to
periapical films when determining the level and location
of alveolar bone (20). Building upon these findings, which
indicate that interproximal bone loss assessment using
CBCT images is accurate and reliable, we opted to
employ cone-beam computed tomography images in our
own investigation of periodontal bone loss.

Smaller voxel sizes are recommended for assessing
structures that necessitate a more comprehensive
evaluation, such as periodontal space and alveolar crest,
in CBCT images (15, 21). The voxel size used in our study
was 0.3 mm, which is in line with the recommended voxel
size.

The position of the alveolar crest on radiographs is
determined in relation to the cemento-enamel junction
(CEJ), and numerous studies in the literature have
examined the CEJ (22). Cement typically contains 45-50%
inorganic hydroxyapatite, while enamel contains 97%
hydroxyapatite (23). As a result of the distinct densities
of these two tissues, such as enamel and cement, the CEJ
is clearly visible on both radiographs and CBCT images
(22). Consequently, studies that utilize the CEJ border as
a reference point exhibit high accuracy and

crown restorations was significantly higher than in
unrestored, intact teeth (Table 7). Additionally, the
mean bone loss value in teeth without crowns was
significantly lower than in teeth with crowns (p<0.05).

reproducibility in their measurements (22). In
consideration of this information, our study performed
measurements of bone level and periodontal bone loss,
with the CEJ serving as a reference.

Several studies have utilized the distance from the
cemento-enamel junction (CEJ) to the alveolar ridge as
an indicator of bone loss. A commonly referenced
threshold value for the amount of alveolar bone relative
to the CEJ in healthy young individuals is 2 mm; this
value has been used in numerous studies (3, 24).
Epidemiological studies have generally regarded 1 to 3
mm to be a normal size range for the alveolar ridge (25).
Our study, which involved a similar age group as those
mentioned in previous studies, also adopted the value of
2 mm as the normal distance between the CEJ and the
alveolar ridge.

The severity of bone destruction in periodontal
diseases is known to be primarily influenced by factors
such as the initial bone level of the patient, age, and
tooth type. However, there have been reports in other
studies suggesting that gender, dental calculus, and
crown and restoration margins can also have a direct
effect on bone destruction. It is important to note that
there are relatively few cross-sectional studies on this
specific subject (26).

Various studies have indicated that a majority of
dental restorations and fillings exhibit protrusions and
other incompatibilities (27). Improperly placed
restorations can lead to increased plaque retention,
impede oral hygiene procedures, and disrupt local
microflora (28). As a consequence, significant gingivitis
and destruction of the periodontal tissue can occur (5,
29, 30). Several studies have reported that faulty
restorations, such as overhanging fillings, can contribute
to bone destruction and increased attachment loss (30,
31). For instance, Pack et al. found a strong correlation
between the edges of overhanging amalgam restorations
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and significant gingivitis and periodontal bone
destruction (32). Similarly, Hakkarien et al. explained
that overhanging restorations can cause severe
periodontal destruction of the adjacent alveolar bone
(33). In studies evaluating both compatible and
incompatible restorations, an increase in periodontal
tissue loss was observed in both groups (8).

Our study is retrospective and investigated X-ray
images. Bone height before the placement of
restorations such as fillings and crowns is not known. This
constitutes the most important limitation of our study.
The detected bone loss may have occurred before the
caries was treated or may have developed after the
restorations were completed. It is not possible to state
this exactly. However, in different studies, it has been
reported that bone loss in filled areas is mostly related
to restorations and that the initial caries affects the
situation less (34). Our study aligns with these studies.
According to our results, there is a significant
relationship between filled surfaces and bone loss.
Alveolar bone loss is more severe in teeth with fillings on
the mesial or distal surfaces compared to teeth without
fillings.

In our study, we evaluated the impact of caries,
fillings, and crowns on periodontal bone loss in a general
context. Specifically, we found that teeth with caries on
the distal surfaces exhibited higher levels of bone loss
compared to teeth without caries. These findings align
with previous studies (28, 33, 35) that have reported
similar outcomes. However, we did not observe any
correlation between dental caries on mesial surfaces and
periodontal bone loss. Albandar et al. (8) have previously
noted that periodontal tissue loss tends to increase on
surfaces with untreated caries lesions adjacent to the
gingiva; however, initial caries did not appear to have an
impact on bone loss. In our study, we considered caries
in a general sense without distinguishing between
incipient or cavitated caries. This lack of distinction
between the different stages of caries may explain the
distinct relationship observed between caries and bone
loss on mesial and distal surfaces.

Periodontal health and the overall well-being of
periodontal tissues are influenced by various factors,
including the planning, design, and maintenance of fixed
restorations (36). Ensuring accurate periodontal
evaluations can significantly extend the longevity of both
the fixed prosthesis and the underlying abutment teeth
providing support. Several factors have been identified
as potentially impacting the periodontium, including the
positioning of the restoration within the gingival sulcus,
properties of the dental material used, presence of
overhanging edges, periodontal phenotype, prosthesis
emergence profile, and biologic width (6, 36).

Bader et al. conducted a study comparing the
effects of crowned teeth and normal teeth, and their
findings indicated that crowned teeth exhibited
increased gingival recession, attachment and bone loss,
and pocket depth (37). Several studies have also reported
that the impact of subgingival placement of restoration
margins on periodontal health, suggesting that it
increases the risk of alveolar bone loss and plaque
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retention (5, 38-40). Orkin et al. observed a significant
increase in plaque accumulation, gingivitis, and gingival
recession specifically at the edges of crowns placed
subgingivally, while supragingival restorations showed a
comparatively lesser increase in these parameters (41).

The preservation of the integrity of the
dentogingival unit is considered the most crucial factor
in subgingival placement of restorations. Researchers
have recommended limiting the preparation margins to
be between 0.5 and 1 mm subgingivally in order to
maintain this integrity (10). Our study aligns with these
findings and supports this recommendation. We observed
that teeth restored with crowns exhibited a higher
degree of bone loss compared to teeth without
restorations.

Conclusion

Our study findings, along with the limitations we have
identified, suggest that periodontal bone loss is directly
influenced by local predisposing factors such as fillings,
caries, and crowns. In conclusion, while our study’s
results align with previous research in this area, it has a
unique aspect in terms of utilizing retrospective analysis
of cross-sectional and reconstructed panoramic images
from cone-beam computed tomography (CBCT) to
establish the correlation between fillings, caries, fixed
prosthetic restorations, and alveolar bone loss.

This study underscores the importance of
considering this information prior to initiating
periodontal treatment. Specifically, addressing

overhanging restorations, treating caries, and replacing
fixed prosthetic restorations that do not comply with
biological limits are crucial steps for enhancing the
success of periodontal treatment.

Disclosures

Ethical Approval:Ethics committee approval was received for
this study from the Dicle University, Faculty of Dentistry, Local
Ethics Committee, in accordance the World Medical Association
Declaration of Helsinki, with the approval number: 2022-007

Peer-review: Externally peer-reviewed.

Author Contributions: Conception - G.S.; Design - G.S., A.D.;
Supervision - A.D.; Materials - G.S., A.D.; Data Collection
and/or Processing - G.S., A.D.; Analysis and/or Interpretation -
G.S.; Literature Review - G.S.; Writer -G.S.; Critical Review -
A.D.

Conflict of Interest: No conflict of interest was declared by the
authors.

Funding: The authors declared that this study has received no
financial support.




Saglam & Dag

Int Dent Res 2024; 14(1): 1-9

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Papapanou, P.N. et al. Periodontitis: Consensus report of
workgroup 2 of the 2017 World Workshop on the Classification
of Periodontal and Peri-Implant Diseases and Conditions. J
Periodontol. 2018;89(1):173-82.
https://doi.org/10.1002/JPER.17-0721

Germen M, Baser U, Lacin CC, Firath E, issever H, Yalcin F.
Periodontitis Prevalence, Severity, and Risk Factors: A
Comparison of the AAP/CDC Case Definition and the EFP/AAP
Classification. Int J Environ Res Public Health.
2021;18(7):3459. https://doi.org/10.3390/ijerph18073459
Tarcin B, Gumru B, Idman E. Radiological assessment of
alveolar bone loss associated with overhanging restorations:
A retrospective cone beam computed tomography study. J
Dent Sci. 2023;18(1):165-174.
https://doi.org/10.1016/j.jds.2022.06.021

Nazir MA. Prevalence of periodontal disease, its association
with systemic diseases and prevention. Int J Health Sci
(Qassim). 2017 Apr-Jun;11(2):72-80.

Albandar JM. Global risk factors and risk indicators for
periodontal diseases. Periodontol 2000. 2002;29(1):177-206.
https://doi.org/10.1034/j.1600-0757.2002.290109.x

Ercoli C, Caton JG. Dental prostheses and tooth-related
factors. J Periodontol. 2018 Jun;89 Suppl 1:5223-S236..
https://doi.org/10.1002/JPER.16-0569

Mihaela, Moisei, et al. Assessment of local risk factors in the
etiology and evolution of periodontal diseases. Rom. J. Oral
Rehabil, 2019;11:115-121.

Albandar JM, Buischi YAP, Axelsson P. Caries lesions and
dental restorations as predisposing factors in the progression
of periodontal diseases in adolescents. J Periodontol
1995:66:249-254.
https://doi.org/10.1902/jop.1995.66.4.249

Carvalho, Bruna Almeida Silva, et al. Clinical and
radiographic evaluation of the Periodontium with biologic
width invasion. BMC Oral Health, 2020;20(1):116.
https://doi.org/10.1186/s12903-020-01101-x

Srimaneepong V, Heboyan A, Zafar MS, Khurshid Z, Marya A,
Fernandes GVO, Rokaya D. Fixed Prosthetic Restorations and
Periodontal Health: A Narrative Review. J Funct Biomater.
2022;13(1):15. https://doi.org/10.3390/jfb13010015

Nugala B, Kumar BS, Sahitya S, Krishna PM. Biologic width and
its importance in periodontal and restorative dentistry. J
Conserv Dent. 2012;15(1):12-7.
https://doi.org/10.4103/0972-0707.92599

Silness J. Periodontal conditions in patients treated with
dental bridges. Ill. The relationship between the location of
the crown margin and the periodontal condition. J
Periodontal Res 1970: 5: 225-229.
https://doi.org/10.1111/j.1600-0765.1970.tb00721.x
Khuller N, Sharma N. Biologic width: Evaluation and
correction of its violation. J Oral Health Co mm Dent.
2009;3:20-5. https://doi.org/10.5005/johcd-3-1-20

Kwon T, Lamster IB, Levin L. Current Concepts in the
Management of Periodontitis. Int Dent J. 2021;71(6):462-476.
https://doi.org/10.1111/idj.12630

Temur KT, Kesici H. Konik Isinli Bilgisayarli Tomografinin
Periodontolojide Kullanimi. Arsiv Kaynak Tarama Derg.
2018;27(2):175-87.

https://doi.org/10.17827/aktd.362633

Banodkar AB, Gaikwad RP, Gunjikar TU, Lobo TA. Evaluation
of accuracy of cone beam computed tomography for
measurement of periodontal defects: A clinical study. J
Indian Soc Periodontol. 2015;19(3):285-9.
https://doi.org/10.4103/0972-124X.154176

Scarfe WC, Azevedo B, Pinheiro LR, Priaminiarti M, Sales
MAOQO. The emerging role of maxillofacial radiology in the
diagnosis and management of patients with complex
periodontitis. Periodontol 2000. 2017 Jun;74(1):116-139.
https://doi.org/10.1111/prd.12193

Mohan R, Singh A, Gundappa M. Three-dimensional imaging
in periodontal diagnosis-Utilization of cone beam computed

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

tomography. J Indian Soc Periodontol. 2011;15:11-7.
https://doi.org/10.4103/0972-124X.82256

Mol A, Balasundaram A. In vitro cone beam computed
tomography imaging of periodontal bone. Dentomaxillofac
Radiol. 2008;37(6):319-24.
https://doi.org/10.1259/dmfr/26475758

De Faria Vasconcelos K, Evangelista KM, Rodrigues CD,
Estrela C, De Sousa TO, Silva MAG. Detection of periodontal
bone loss using cone beam CT and intraoral radiography.
Dentomaxillofacial Radiol. 2012;41(1):64-9.
https://doi.org/10.1259/dmfr/ 13676777

Cetmili H, Tassoker M, Sener S. Comparison of cone-beam
computed tomography with bitewing radiography for
detection of periodontal bone loss and assessment of effects
of different voxel resolutions: an in vitro study. Oral Radiol.
2019;35(2):177-183.
https://doi.org/10.1007/s11282-018-0336-x

Leung CC, Palomo L, Griffith R. Accuracy and reliability of
cone-beam computed tomography for measuring alveolar
bone height and detecting bony dehiscences and
fenestrations. American Journal of Orthodontics and
Dentofacial Orthopedics 2010;137:109-119.
https://doi.org/10.1016/j.ajodo.2009.07.013

Carranza FA, Bernard GW. The tooth-supporting structures.
Clinical periodontology (Carranza F, Newman M, Takei H).
Ninth edition. Philadephia, W. B. Saunders. 45-52, 2002.
Fukuda CT, Carneiro SR, Alves VT, Pustiglioni FE, De Micheli
G. Radiographic alveolar bone loss in patients undergoing
periodontal maintenance. Bull Tokyo Dent Coll.
2008;49(3):99-106.
https://doi.org/10.2209/tdcpublication.49.99

Lang NP, Lindhe J. Clinical Periodontology and Implant
Dentistry, 2 Volume Set, 6th Edition. Clin Periodontol
Implant Dent. 2015;125-166.

Albandar JM, Rise J, Abbas DK. Radiographic quantification
of alveolar bone level changes: Predictors of longitudinal
bone loss. Acta Odontol Scand. 1987;45(1):55-9.
https://doi.org/10.3109/00016358709094354

Atay MT, Dindar MB, Ozyurt E, Cilingir A, Erdemir U.
Frequency and localization of overhanging restorations.
Cumhur Dent J. 2020;23(2):116-23.
https://doi.org/10.7126/cumudj.677099

Lang NP, Kiel RA, Anderhalden K. Clinical and microbiological
effects of subgingival restorations with overhanging or
clinically perfect margins. J Clin Periodontol 1983:10:563-
578. https://doi.org/10.1111/j.1600-051X.1983.tb01295.x
Altowayan, Sarah AbdulRahman. The Prevalence of
Overhanging Restorations, Effects and Prevention. Journal of
International Dental and Medical Research, 2023;16(3): 1342-
1347.

Millar B, Blake K. The influence of overhanging restoration
margins on interproximal alveolar bone levels in general
dental practice. Br Dent J. 2019;227(3):223-227.
https://doi.org/10.1038/541415-019-0530-1

Dindar M, Acikgoz-Alparslan E, Tekbas-Atay M. Radiographic
Evaluation of Marginal Bone Height and Density Around
Overhanging Dental Restorations. Int J Periodontics
Restorative Dent. 2022;42(3):401-8.
https://doi.org/10.11607/prd.5424

Pack AR, Coxhead LJ, McDonald BW. The prevalence of
overhanging margins in posterior amalgam restorations and
periodontal consequences. J Clin Periodontol 1990: 17: 145-
152. https://doi.org/10.1111/j.1600-051X.1990.tb01078.x
Hakkarainen K, Ainamo J. Influence of overhanging posterior
tooth restorations on alveolar bone height in adults. J Clin
Periodontol 1980:7:114-120.
https://doi.org/10.1111/j.1600-051X.1980.tb01954.x
Parsell DE, Streckfus CF, Stewart BM, Buchanan WT. The
effect of amalgam overhangs on alveolar bone height as a
function of patient age and overhang width. Oper Dent.
1998;23(2):94-9.

Brunsvold MA, Lane JJ. The prevalence of overhanging dental
restorations and their relationship to periodontal disease. J
Clin Periodontol 1990:17:67-72.
https://doi.org/10.1111/j.1600-051X.1990.tb01064.x

International Dental Research


https://doi.org/10.1002/JPER.17-0721
https://doi.org/10.3390/ijerph18073459
https://doi.org/10.1016/j.jds.2022.06.021
https://doi.org/10.1034/j.1600-0757.2002.290109.x
https://doi.org/10.1002/JPER.16-0569
https://doi.org/10.1902/jop.1995.66.4.249
https://doi.org/10.1186/s12903-020-01101-x
https://doi.org/10.3390/jfb13010015
https://doi.org/10.4103/0972-0707.92599
https://doi.org/10.1111/j.1600-0765.1970.tb00721.x
https://doi.org/10.5005/johcd-3-1-20
https://doi.org/10.1111/idj.12630
https://doi.org/10.17827/aktd.362633
https://doi.org/10.4103/0972-124X.154176
https://doi.org/10.1111/prd.12193
https://doi.org/10.4103/0972-124X.82256
https://doi.org/10.1259/dmfr/26475758
https://doi.org/10.1259/dmfr/13676777
https://doi.org/10.1007/s11282-018-0336-x
https://doi.org/10.1016/j.ajodo.2009.07.013
https://doi.org/10.2209/tdcpublication.49.99
https://doi.org/10.3109/00016358709094354
https://doi.org/10.7126/cumudj.677099
https://doi.org/10.1111/j.1600-051X.1983.tb01295.x
https://doi.org/10.1038/s41415-019-0530-1
https://doi.org/10.11607/prd.5424
https://doi.org/10.1111/j.1600-051X.1990.tb01078.x
https://doi.org/10.1111/j.1600-051X.1980.tb01954.x
https://doi.org/10.1111/j.1600-051X.1990.tb01064.x

Int Dent Res 2024; 14(1): 1-9

Saglam & Dag

36.

37.

38.

Ercoli C, Tarnow D, Poggio CE, Tsigarida A, Ferrari M, Caton
JG, et al. The Relationships Between Tooth-Supported Fixed
Dental Prostheses and Restorations and the Periodontium. J
Prosthodont. 2021;30(4):305-17.
https://doi.org/10.1111/jopr.13292

Bader J, Rozier RG, McFall WT. The effect of crown receipt
on measures of gingival status. J Dent Res 1991:70:1386-
1389. https://doi.org/10.1177/00220345910700101401
Aldakheel M, Aldosary K, Alnafissah S, Alaamer R, Algahtani
A, Almuhtab N. Deep Margin Elevation: Current Concepts and
Clinical Considerations: A Review. Medicina 2022;58(10):
1482. https://doi.org/10.3390/medicina58101482

International Dental Research

39.

40.

1.

Discepoli, Nicola, et al. Impact of interproximal composite
restorations on periodontal tissue health: Clinical and
cytokine profiles from a pre-post quasi-experimental study.
Journal of Periodontology, 2021;93(6):911-923.
https://doi.org/10.1002/JPER.21-0219

Schatzle M, Land NP, Anerud A, Boysen H, Burgin W LH. The
influence of margins of restorations of the periodontal
tissues over 26 years. J Clin Periodontol. 2001;28:57-64.
https://doi.org/10.1111/j.1600-051X.2001.280109.x

Orkin DA, Reddy J, Bradshaw D. The relationship of the
position of crown margins to gingival health. J Prosthet Dent.
1987;57(4):421-4.
https://doi.org/10.1016/0022-3913(87)90006-0


https://doi.org/10.1111/jopr.13292
https://doi.org/10.1177/00220345910700101401
https://doi.org/10.3390/medicina58101482
https://doi.org/10.1002/JPER.21-0219
https://doi.org/10.1111/j.1600-051X.2001.280109.x
https://doi.org/10.1016/0022-3913(87)90006-0

	Introduction
	Materials and Methods
	Radiographic Evaluation
	Statistical analysis
	Results
	Discussion
	Conclusion
	Disclosures
	References

