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Abstract: Periodontitis is known as the sixth complication of diabetes mellitus. Alveolar bone loss
is one of the major outcomes of periodontitis and diabetes is considered to be the primary risk
factors for periodontal disease. Patients with diabetes mellitus have a greater chance of developing
destructive periodontal disease as well as greater chance of experiencing progressive alveolar bone
loss. The aim of this study is to assess the vertical bone loss sites among diabetic patients with
chronic periodontitis. In this study sample size is selected according to inclusion criteria, among
patients with both periodontitis and diabetes. Among 10,000 case records evaluated, a total of two
hundred diabetic patients had periodontitis who were taken into the study. Vertical bone loss among
each patient was assessed from the data retrieved from the dental records of Saveetha Dental
College, Chennai. Overall, vertical bone loss was more common in maxillary posteriors than other
teeth among diabetic patients with chronic periodontitis. It was commonly seen among males and
was profoundly found in the age group of 30 to 50 years. The association between age and gender
distribution with vertical bone loss sites was found to be statistically significant.
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INTRODUCTION

Periodontal disease is induced by bacterial plague that stimulates a host response in the adjacent gingiva that leads
to the destruction of connective tissue and bone. Plaque accumulation allows the growth of anaerobic bacteria,
which eventually leads to the recruitment and activation of neutrophils. This further results in the upregulation of
pro-inflammatory cytokines and also leads to the release of neutrophilic enzymes and ROS. Clinical
manifestations of periodontitis include periodontal pocket, gingival swelling, pain, tooth mobility, furcation
involvement, attachment loss and severe bleeding on probing(Ramesh, Sheeja Saji Varghese, et al., 2016). The
progression of periodontal disease may be affected by certain systemic conditions in which diabetes is considered
to be most commonly involved in periodontal disease.

Diabetes mellitus is a heterogenous group of disorders and it is characterized by high blood glucose levels.(Bell
and Polonsky, 2001),(Zimmet, Alberti and Shaw, 2001). Diabetes mellitus can have adverse effects on periodontal
disease as it causes production of higher levels of pro-inflammatory cytokines, such as IL-1 and TNF-2, leading
to greater bone loss (Kaul et al., 2012). TNF-a has a myriad of actions, mostly pro-inflammatory. Leukocyte
recruitment and vascular permeability are facilitated by the stimulated expression of selectins and adhesins by
TNF-o .Macrophage induced angiogenesis is also mediated by TNF-o and has a pivotal role in vascular
proliferation in the periodontal granulation tissue formation. In response to bacterial LPS, TNF-a triggers
osteoclast activation, proliferation and differentiation resulting in bone resorption(Varghese et al., 2015).
Alveolar bone is a part of the cortical bone that forms and supports the tooth socket. Radiographic representation
of a normal alveolar bone is a thin layer of radiopaque cortical bone around the teeth. Bone loss that occurs in
periodontitis disease has a pattern of vertical and horizontal (Association and American Diabetes Association,
2005). Horizontal bone damage pattern involves a decrease in alveolar peak height with the bone margins that
remain perpendicular to the tooth surface. Whereas, in a vertical bone loss pattern angular bone defects which
occur in an oblique direction (Baci¢, Plancak and Grani¢, 1988), (Campus et al., 2005).Bone loss is considered
vertical (angular) when the crest of the proximal bone is not parallel to the imaginary line drawn between the CEJ
of adjacent teeth.

Copyright © The Author(s) 2020 . Published by Society of Business and management. This is an Open Access
Article distributed under the CC BY license. (http://creativecommons.org/licenses/by/4.0/)


https://cibg.org.au/
http://cibg.org.au/
mailto:151501019.sdc@saveetha.com
mailto:balaji.ganesh171@gmail.com
mailto:rakshagan.sdc@saveetha.com
https://paperpile.com/c/rQoDc0/Tv2a
https://paperpile.com/c/rQoDc0/Tv2a
https://paperpile.com/c/rQoDc0/Tv2a
https://paperpile.com/c/rQoDc0/KjuK
https://paperpile.com/c/rQoDc0/KjuK
https://paperpile.com/c/rQoDc0/kksh
https://paperpile.com/c/rQoDc0/xctH
https://paperpile.com/c/rQoDc0/xctH
https://paperpile.com/c/rQoDc0/xctH
https://paperpile.com/c/rQoDc0/gx9F
https://paperpile.com/c/rQoDc0/gx9F
https://paperpile.com/c/rQoDc0/gx9F
https://paperpile.com/c/rQoDc0/WtuN
https://paperpile.com/c/rQoDc0/WtuN
https://paperpile.com/c/rQoDc0/miad
https://paperpile.com/c/rQoDc0/wbkL
https://paperpile.com/c/rQoDc0/wbkL
https://paperpile.com/c/rQoDc0/wbkL

Aparna. M et al / Assessment Of Vertical Bone Loss Sites In Diabetic Patients With Chronic Periodontitis
- A Retrospective Study

Vertical bone loss is usually localized and related to factors such as trauma from occlusion, calculus, subgingival
plaque,overhanging restorations, and food impaction. It is associated with the intrabony pocket formation. Vertical
defects are broadly classified as one wall, two wall, and three wall defects. A vertical defect that involves more
than one surface of the tooth is referred to as circumferential defect. Attempts to regenerate lost alveolar bone have
been elusive and such a goal is always the dream of both the periodontists and the patients. Such regenerative
attempts are at great expense, and even then, the results are not unequivocal. If such is the case of angular bone
loss with well-entrenched trough-like defects only being eligible for regenerative procedure. Therefore it is
important to identify vertical bone loss at an earlier stage of progression and to treat it (Nainggolan and
Gunasagaran, 2018). Patients with diabetes mellitus have a greater chance of developing destructive periodontal
disease as well as greater chance of experiencing progressive alveolar bone loss (Ryan et al., 1999),(Mealey and
Ocampo, 2007). Therefore, the main
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Aim of this study is to assess the vertical bone loss sites in diabetic patients with chronic periodontitis.

MATERIALS AND METHODS
Study design: A retrospective study was conducted in private dental college, Chennai. A total of two hundred
patients with chronic periodontitis who sustain diabetes mellitus were taken into the study.

Ethical Approval: Before scheduling the retrospective study, the official permission was obtained from the
Institutional ethical committee (ethical approval number - SDC/SIHEC/2020/DIASDATA/0619-0320).

Data collection: Among 10,000 case records evaluated, a total of two hundred patients with chronic periodontitis
who sustain diabetes mellitus were taken into the study. Vertical bone loss among each patient was assessed from
the intraoral periapical radiographs data retrieved from the dental records of Private Dental College, Chennai.
Data collection includes various parameters such as age (30 to 80 years), gender(male or female), vertical bone
loss patterns in diabetic patients with periodontitis among maxilla and mandibular regions which was assessed by
radiographic examination. These data were retrieved from dental records between the time period of June 2019 to
March 2020. Incomplete case records were excluded from the study.

Inclusion and exclusion criteria: Inclusion criteria involved both males and females who are diabetic and also
had chronic periodontitis. Age range was 30 to 80 years. Dental records about their vertical bone loss patterns
were assessed. Whereas, exclusion criteria includes patients who had previously undergone periodontal treatment.

Statistical analysis: The Data collected was tabulated in excel sheets and were imported to SPSS (version 26.0).
Data was analysed using chi-square test and frequency of distribution of the disease which was used to determine
the vertical bone loss in diabetic patients with chronic periodontitis among the selected population. The level for
a statistical significance was set at p<0.05. The results were demonstrated in the form of bar graphs.

RESULTS AND DISCUSSION

Progression of bone loss in diabetic patients with periodontitis is mainly due to changes in blood vessels, impaired
neutrophil function, collagen synthesis , microbiological factors and genetic predisposition. Diabetes mellitus and
periodontal disease are more common worldwide (Nainggolan and Gunasagaran, 2018). It can increase the
severity of periodontitis and have a significant impact on overall health, controlling blood sugar and various other
factors. Therefore periodontal treatment is necessary to prevent further progression of the disease(Ramesh, Sheeja
S. Varghese, et al., 2016),(Ramamurthy and Mg, 2018). There are several studies in which researchers have
attempted various clinical trials for regenerative methods using PRF, Growth factors and stem cells (Avinash,
Malaippan and Dooraiswamy, 2017),(Panda et al., 2014),(Mootha et al., 2016),(Ravi et al., 2017),(Khalid,
2017),(Khalid et al., 2016), and numerous in- vitro studies for the treatment of periodontitis were evaluated over
the past 5 years (Kavarthapu and Thamaraiselvan, 2018),(Ramesh, Ravi and Kaarthikeyan, 2017),(Ramesh et al.,
2019),(Priyanka et al., 2017),(Thamaraiselvan et al., 2015).

Successful periodontal therapy depends on many factors. One of the most significant factors is the identification
of the pattern of periodontal bone destruction so as to plan the treatment procedures. Therefore, this study evaluates
the vertical bone loss seen in diabetic patients with periodontitis among the selected population. Among 10,000
case records evaluated, a total of two hundred patients with chronic periodontitis who sustain diabetes mellitus
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were taken into the study. Vertical bone loss among each patient was assessed. Frequency distribution of vertical
bone loss among the diabetic patients with chronic periodontitis infers that vertical bone loss seen in maxillary
posteriors(37.5%) was higher than the bone loss seen among maxillary anteriors(36%), mandibular
anteriors(5.50%) and posteriors (21%) (Graph-1). Similarly, Larato reported that vertical bone defects are more
commonly found on the mesial surfaces of the upper and lower molars(Larato, 1970). However, Papapanou
presented a different picture regarding the location of defects, asserting that premolars appeared to have a higher
prevalence of vertical defects than other teeth(Papapanou, Wennstrom and Gréndahl, 1988).Whereas, page et al
stated that overall vertical bone loss pattern in his study was about 28% whereas it was 26.3% horizontal bone
loss pattern in the mesial portion and 21.2% in the distal portion(Page and Kornman, 1997).

Graph 2 represents the association between age distribution and vertical bone loss seen among the diabetic patients
with chronic periodontitis.Among the patients under the age group of 30 to 50 years, 23% of the patients had
vertical bone loss in maxillary anteriors, 31% of the patients had vertical bone in maxillary posteriors, 3% of them
had vertical bone loss in mandibular anteriors and for 9% of them vertical bone loss was seen in mandibular
posteriors. Among the patients who are under 50 to 80 years of age group , 13% of the patients had vertical bone
loss in maxillary anteriors, 6.5% of the patients had vertical bone loss in maxillary posteriors, 2.5% of them had
vertical bone loss in mandibular anteriors and for 12% of them vertical bone loss was seen in mandibular
posteriors. P = 0.001 which was considered to be statistically significant. Similar to our studies, Ozcan et al stated
that the mean age of the patients was 43.7 , with ages ranging from 20 to 75 years who had vertical and horizontal
patterns of bone destruction(Ozcan and Sekerci, 2017),(Sima et al., 2012). In this study, the association between
gender distribution and vertical bone loss among the diabetic patients with chronic periodontitis was assessed.
Among males, 16% of them had vertical bone loss in maxillary anteriors , 25% of them had this defect in maxillary
posteriors, 2.5% of them had vertical bone loss in mandibular anteriors and for 15.5% of the patients vertical bone
loss was seen in mandibular posteriors.Among females, 20% of them had vertical bone loss in maxillary anteriors,
12.5% of them had this defect in maxillary posteriors, 3% of them had vertical bone loss in mandibular anteriors
and for 5.5% of the patients, vertical bone loss was seen in mandibular posteriors. P = 0.005 which was considered
to be statistically significant(Graph -3). Similar to our results, helmi et al indicate that males have a higher risk
of developing periodontal diseases with significantly higher alveolar bone loss compared to females(Helmi et al.,
2019).

Bone loss is mainly caused due to the reduced bone calcium levels which occurs due to insulin deficiency. Both
of these conditions cause alveolar bone resorption (Fukuda et al., 2008).There are several limitations in this study
as the sample size is restricted only to an institution. Therefore, larger study could have been assessed among
different geographic locations, for more accuracy comparison with non-diabetic patients was not done. These
factors should be evaluated in order to draw more representative results(Susanto et al., 2011).

CONCLUSION

This study concludes that vertical bone loss was found more prevalently in maxillary posterior tooth region among
chronic periodontitis patients those who had diabetes mellitus. It was commonly seen among males and was
profoundly found in the age group of 30 to 50 years. It might occur due to bone damage that developed in a long
span of time period and without any proper treatment measures. Vertical bone loss is the most common problem
confronting the clinician but has been receiving scant attention. Research should be directed towards regeneration
of lost alveolar bone. Novel technologies using tissue engineering (growth factors and stem cells) and miniature
bone pins may emerge as treatment options in the future, as vertical bone loss with well-entrenched trough-like
defects is only being eligible for regenerative procedure, it should be assessed in its earlier stage of progression
of the defect to avoid leading it to complete bone destruction among the diabetic patients with chronic
periodontitis.
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Graph 1: Bar graph represents frequency of distribution of vertical bone loss among the diabetic
patients with chronic periodontitis. X axis represents vertical bone loss. Y axis represents diabetic
patients with chronic periodontitis. Vertical bone loss is commonly seen among maxillary
posteriors(orange) than other types of teeth [Maxillary anteriors(dark blue), Mandibular
anteriors (Purple) and posteriors(yellow)] among diabetic patients with chronic periodontitis.
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Graph 2: Bar graph represents association between age and vertical bone loss seen among the
diabetic patients with chronic periodontitis. X axis represents vertical bone loss. Y axis represents
diabetic patients with chronic periodontitis. Vertical bone loss was more prevalent among
diabetic patients with chronic periodontitis among the age group of 30 to 50 years (blue) than
patients under 50 to 80 years of age group(red). P value = 0.001 was statistically significant,
proving an association between age and vertical bone loss.
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Graph 3: Bar graph represents the association between gender distribution and vertical bone loss
among the diabetic patients with chronic periodontitis. X axis represents vertical bone loss. Y axis
represents diabetic patients with chronic periodontitis. Vertical bone loss pattern was more
prevalent among the male (brown) diabetic patients with chronic periodontitis than
females(green). P value = 0.005 which was considered to be statistically significant, proving there
is an association between gender and vertical bone loss.
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