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ABSTRACT

Aim: The aim of the study is to assess the vertical bone loss sites in hypertensive patients with chronic
periodontitis.

Background: A global burden of periodontal disease can have a negative impact on the overall quality of
life of the affected individuals. Hence, studying the patterns of vertical bone loss in periodontitis patients
and effective early treatment for periodontitis in patients with systemic diseases is the need of the hour.
Materials and methods: The present retrospective study was a hospital based study conducted in
Saveetha Dental College, Chennai. A total of 200 subjects who were found to have hypertension and
chronic periodontitis were taken into the study. Data collection includes various parameters such as age
(21 to 90 years), gender (male or female), vertical bone loss sites in hypertensive patients with chronic
periodontitis which was divided as the maxillary anterior or posterior region and mandibular anterior or

posterior region. Statistical tests were done using SPSS Version 23.0
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Results: A total number of 200 patients data were analyzed, out of which 52.50% were male patients and
47.50% were female patients. Majority of the patients were in the age group of 51-60 years (37.50%). The
most commonly affected site was the mandibular posterior region (39.50%). The association between age
groups and vertical bone loss sites in hypertensive patients was found to be statistically significant (p
value=0.00).

Conclusion: Within the limitations of the study it can be concluded that vertical bone loss was found
more prevalently in the mandibular posterior tooth region among hypertensive patients with chronic
periodontitis. It was common in the age group of 51-60years, with a male predilection.

Keywords: Hypertension; Chronic periodontitis; Retrospective study; Vertical Bone Loss

INTRODUCTION
Periodontitis is defined as a chronic
inflammatory disease of supporting tissue of
teeth caused by groups of specific

microorganisms, leading to progressive
destruction of the periodontal ligament and
alveolar bone with periodontal pocket
formation, gingival recession, bone loss and
tooth loss in severe cases [1]. There are
various studies reporting the nature, pattern,
risk  factors, aetiological factors and
underlying microbiology of periodontal
diseases [1, 2]. Recent literature suggests that
progression of periodontitis is categorised
into two, based on linear and episodic burst
theories. Periodontitis was ranked as the
sixth most prevalent condition affecting
about 744 million people globally [3].
Several research studies conclude that the
most affected age group is older people even
though periodontitis can occur in all age
groups [4]. Ethnicity and race also plays an

important role in individual susceptibility to

periodontitis, with African Americans more
susceptible to periodontitis [5]. Many studies
have also proven that men are more
susceptible to periodontal disease than
women and low socioeconomic status has
been associated with the greater risk of
periodontitis [6]. Personal poor oral hygiene
status, smoking and alcoholism have known
to cause periodontitis [7]. The global burden
of periodontal diseases can definitely have a
negative impact on productivity, health and
overall quality of life of the affected
individuals [8].

Systemic risk factors associated with
periodontitis include hypertension, diabetes
mellitus, cardiovascular diseases. Hypertension
is a multifactorial disease, with mechanisms
such as inflammation, oxidative stress and
endothelial dysfunction being implicated in
the development of increase in the blood

pressure of the individuals. Several studies

support a relationship between periodontitis
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and hypertension and it is also found that a
proper periodontal treatment could improve
the patient’s arterial blood pressure levels
[9]. Chronic bacterial infections including
chronic periodontitis has been associated
with a greater risk of development of
atherosclerosis and coronary heart disease.
Hence, studying the patterns of periodontitis
and effective early treatment for periodontitis
in patients with associated systemic diseases
is the need of the hour.

Vertical bone loss is associated with the
intrabony pocket formation and usually
localized to a site and related to factors such
as trauma from occlusion, subgingival
calculus, overhanging restorations and food
impaction [10]. The response of alveolar
bone to inflammation includes formation of
bone as well as resorption. Hence, alveolar
bone loss in various periodontal diseases is
not simply a destructive process, but it results
from the predominance of bone resorption
over formation. There are various
terminologies used to describe bony defects
such as intra bony defect, circumferential
defect, interdental crater, horizontal bone
defect, vertical bone defect, hemiseptal
defect, one walled, two walled, three walled,
trench shaped defects and funnel shaped
defects. Vertical or angular bony defects are

those that occur in an oblique direction [8,

11]. Therefore, the main aim of this study is
to assess the vertical bone loss sites in
hypertensive ~ patients ~ with  chronic
periodontitis.

MATERIALS AND METHODS

Study Design

The present retrospective study was a
hospital based study conducted in Saveetha
Dental College, Chennai. A total of 200
subjects who were found to have
hypertension and chronic periodontitis were
taken into the study.

Ethical approval

Prior to starting study, the ethical approval
number
(SDC/SIHEC/2020/DIASDATA/0619-0320)
was obtained from Scientific Review Board,
Saveetha  Dental  College, = SIMATS
University.

Data collection

The study population consists of patients
reporting to the Department of Periodontics
at a Dental College. The study was
conducted between July 2019 - March 2020.
Inclusion criteria involved both males and
females who are hypertensive and also had
chronic periodontitis. Patients aged 21 years
and above were included. Presence of
angular or vertical bone loss. Exclusion
criteria were patients not willing to take part

in the study procedure and patients who had
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previously undergone periodontal treatment.
Vertical bone loss among each patient was
assessed from the intraoral periapical
radiographs data retrieved from the dental
records. Data collection includes various
parameters such as age (21 to 90 years),
gender (male or female), vertical bone loss
sites in hypertensive patients with chronic
periodontitis which was divided as the
maxillary anterior or posterior region and
mandibular anterior or posterior region.
Statistical Analysis

Data collection was done using microsoft
excel and statistical tests were done using
SPSS Version 23.0. Descriptive statistics
were used. Age, gender and area/sites of
vertical bone loss were compared using the
Chi Square test. The association between the
age groups and vertical bone loss sites in
maxilla and mandible, association between
the gender and vertical bone loss sites in
maxilla and mandible was evaluated.
Statistical significance was set at p value
<0.05. The results were demonstrated in the
form of bar graphs.

RESULTS AND DISCUSSION

A total of 200 patients who were found to
have hypertension and chronic periodontitis
were included in this retrospective analysis.

In the current study, we used intraoral

periapical radiographs to assess the sites of

vertical bone loss. The age group of study
population was from 21-90 years. The
patients were divided into 7 groups according
to their age. 21-30 years (1%), 31-40 years
(5%), 41-50 years(21%), 51-60 years
(37.50%), 61-70 years (26.50%), 71-80 years
(8%) and 81-90 years (1%). This is shown in
Figure 1. A total number of 200 patients data
were analyzed, out of which 52.50% were
male patients and 47.50% were female
patients. This is represented in Figure 2,
Figure 3 shows that 2% of the patients had
no vertical bone loss, 21.50% reported of
vertical bone loss in the maxillary anterior
region, 16% reported of vertical bone loss in
the maxillary posterior region, 21% reported
of wvertical bone loss in the mandibular
anterior region and 39.5% reported of
vertical bone loss in the mandibular posterior
region.

The association between age groups and
vertical bone loss sites in hypertensive
patients was found to be statistically
significant (p value = 0.00). The highest area
of bone loss was observed in age groups
between 51-60 years, which is 15.5% in the
mandibular posteriors, 10% in the maxillary
anteriors, and 5.50% in the maxillary
posteriors. Age group between 41-50 years
showed the highest bone loss of 7% in the

mandibular anteriors (Figure 4).
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Male group displayed 20% of bone loss in
the mandibular posterior region, 13% in the
maxillary anteriors region, 11% in the
mandibular anterior region and 7.50% in the
maxillary posterior region. Female group
displayed 19.5% of bone loss in the
mandibular posterior region, 10% in the

mandibular anterior region, 8.50% in both

maxillary anterior and posterior region
(Figure 5). Bone loss was more commonly
presented in males than females. However,
the association between gender and vertical
bone loss sites in hypertensive patients was
found to be statistically insignificant. (p
value = 0.8).
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Figure 1: shows the frequencies of age groups affected with hypertension and vertical bone loss. X axis represents the age
groups and Y axis represents the number of patients. 21-30 years of age group (Grey), 31-40 years of age (pink), 41-50
years of age (purple), 51-60 years of age(yellow) , 61-70 years of age(blue) ,71-80 years of age (mustard),81-90 years of

age(green).Majority of the patients were in the age group of 51-60 years (yellow).
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Figure 2: shows the frequencies of gender groups affected with hypertension and bone loss. X axis represents the gender

and Y axis represents the number of patients. Males (blue) were predominantly affected with vertical bone loss than
females (red)
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Figure 3: Shows the area of vertical bone loss sites due to chronic periodontitis in hypertensive patients. X axis denotes
the vertical bone loss sites and the Y axis denotes the number of patients. No bone loss(blue), bone loss in maxillary
anteriors(green), bone loss in maxillary posteriors(cream), bone loss in mandibular anteriors(pink),bone loss in
mandibular posteriors(yellow). The most commonly affected site was the mandibular posterior region (yellow)
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Figure 4: shows the association between age groups and vertical bone loss sites. X axis represents the age groups and the
Y axis represents the number of patients. Vertical bone loss was more commonly seen in the mandibular posterior region
(15.5%) of the S1-60years age group. Chi-square test done, P-value = 0.00(<0.05), hence statistically significant.
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Figure 5: shows the association between gender and vertical bone loss sites. X axis represents the gender and the Y axis
represents the number of patients. Chi-square test done, P-value = 0.8( >0.05), hence statistically insignificant, however
vertical bone loss was more commonly presented in males than females.
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The present study helps in analysing about
the different sites of vertical bone loss among
hypertensive patients. Previously our team
had conducted various studies on treatment
modalities for periodontal diseases and novel
periodontal procedures [12-15], studies
correlating various diseases and factors
related to periodontal diseases [16, 17] and
in-vitro & radiological studies [18] and
reviews [19]; over the past 5 years. Now we
are focusing on the various other conditions
that will guide us and give a deeper
understanding in managing periodontal
problems.

On assessing the distribution of vertical bone
loss among gender, it can be noted that males
had higher sites of vertical bone loss when
compared to females and this indicates that
males were more commonly affected with
severe periodontal disease than females.
Grassos et al also found that male
hypertensive patients had severe chronic
periodontitis [20]. Contradictory to this, Ahn
et al found an significant association between
hypertension and chronic periodontitis in
female patients aged 30-59 years [21]. In
present study, the majority of the patients
who had vertical bone loss were in the age
group of 51-60 years. A study performed by

dhadse et.al on alveolar bone loss and ageing

suggest that the most commonly affected age

group with alveolar bone loss in chronic
periodontitis patients is 40 to 60 years [22,
23].

The most commonly affected site was the
mandibular posterior region, followed by
maxillary anteriors, mandibular anteriors and
finally the maxillary posteriors. Alveolar
bone destruction adjacent to furcations of
posterior teeth, especially molars has been
considered to affect the prognosis of the
involved teeth [22, 23]. Hence, vertical bone
loss around molars leads to unfavourable
prognosis and in severe cases leads to tooth
loss. In present study, a statistically
significant association between age groups
and sites of vertical bone loss was found.
Vertical bone loss was most commonly seen
in the age group of 51-60years in the
mandibular posterior region. Males showed
a higher incidence of vertical bone loss than
females. However, the association between
gender and sites of vertical bone loss was
found to be statistically insignificant.
Hypertension and periodontal diseases are
more common worldwide. Progression of
bone loss in hypertensive patients with
chronic periodontitis is mainly due to
changes in  blood vessels, altered
inflammatory responses, impaired neutrophil
function, microbiological factors and genetic

predisposition [10, 24, 25]. Lockhart et al
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found that periodontal surgical interventions
might reduce the load of systemic
inflammation and endothelial dysfunction in
hypertensive  cases [26].  Therefore,
periodontal treatment is necessary to prevent
further progression of the disease [27, 28].
There are several studies in which
researchers have attempted various clinical
trials for treating intrabony defects through
regenerative methods using platelet rich
fibrin, growth factors and stem cells [29-31].
It is also found that periodontal therapy has
reduced the plasma levels of inflammatory
markers in hypertensive cases.

According to the author's knowledge, there is
no significant research performed on the
patterns of vertical bone loss in hypertensive
patients with chronic periodontitis till date in
the South Indian (Chennai) population. The
limitations of the study was that the sample
size was relatively small and single centered.
Therefore in future, studies can be done by
comparing the bone loss patterns between
hypertensive and systemically healthy
patients.

CONCLUSION

Within the limitations of the study it can be
concluded that vertical bone loss was found
more prevalently in the mandibular posterior

tooth region among hypertensive patients

with chronic periodontitis. It was common in

the age group of 51-60years, with a male
predilection. Vertical bone loss might have
occured due to bone damage that developed
in a long span of time period and without any
proper treatment measures. Hence, proper
early diagnosis and regenerative periodontal
therapy for intrabony defects should be done
to avoid tooth loss in affected patients.
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