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(Abstract)

Relationship of tooth loss and Implant related to periodontal treatment among
periodontal disease patients with hypertension
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Department of Periodontology, School of Dentistry, Kyungpook National University
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| . INTRODUCTION

In general, cardiovascular diseases appear to have a
number of characteristics, They are more likely to occur
in older people, males, smokers, hypertensive patients,
people with lower educational status, those with fewer

financial resources, and socially isolated and stressed
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people (Beck JD et al., 2000).

Cardiovascular  disease includes several diseases:
artherosclerotic cardiovascular disease, hemorrhagic stroke,
congestive heart failure, hypertension, rheumatic heart
disease and congenital heart defects.

Hypertension is very common disease in Korea, On
average 28% of Koreans reported that they had hypertension
in 2007. Moreover, prevalence of hypertension is increasing
(Hosik Min et al,, 2010). .

Hypertension is related to inflammation (Boos CJ & Lip
GY, 2005),

Elevated inflammatory markers, such as

interleukin-6 (IL-6), C-reactive protein (CRP), and tumor
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necrosis factor-@ (TNF-@ ) were associated with increased
risk of hypertension (Sesso HD et al., 2003) and were fairly
related to elevated blood pressures.

Patients with moderate to severe alveolar bone
resorption have an increased prevalence of systemic
diseases, especially hypertension and diabetes mellitus
(Al-Emadi et al,, 20006).

Periodontal disease has a number of common risk factors
with cardiovascular disease, such as age, male,
socio-educational status, and smoking, Accordingly the
question arises as what the nature of association between
periodontitis and cardiovascular disease,

Risk factors for tooth loss include dental caries (Phipps
KR & Stevens V], 1995), periodontal disease (Phipps KR
& Stevens VJ, 1995; Beck JD et al,, 1997), smoking habit
(Krall EA et al., 1999), lower socioeconomic status and
irregular dental visits (Gilbert GH et al., 1999), and
osteoporosis (Krall EA et al., 1999; Mohammad AR et al.,
1997). Dental caries is a major reason for tooth loss in all
age-groups, on the other hand periodontal disease is the
most frequent reason of tooth extraction for people over
40 years of age (Reich E & Hiller KA, 1993).

Periodontal disease is characterized by a chronic
infection and inflammation in the periodontal tissue leading
to the destruction of the alveolar bone and, finally, to tooth
loss (Page RC et al., 2000). Periodontal disease is associated
with raised systemic concentration of IL-6, CRP, fibrinogen,
and TNF-a (Page RC et al,, 2000), and periodontal
treatment may decrease blood levels of these inflammatory
markers, Moreover, it is suggested that CRP and M-CSF
might be inflammatory and bone resorption markers in
periodontal disease compromised tissue, It is assumed that
hypertension may be associated with the progression of
periodontal inflammation and alveolar bone resorption
(Chul-Woo Kim et al., 2009).

The presence of periodontal pathogens-including

Prevotella intermedia, Porphyromonas gingivalis, and
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Tanerella forsynthesis from subgingival plaque samples was
elevated CRP levels (P=0.029). CRP levels were also
reported to be higher in 50 cardiovascular disease patients
with severe periodontitis ()4mm deep gingival pockets)
than in 46 healthy cases, It was reported that both CRP
and serum fibrinogen concentrations were significantly
higher in cardiovascular disease patients than in controls
(Meurman JH et al,, 2003).

Chronic periodontal disease is associated with an
increased risk of cardiovascular complications (Blaizot A et
al,, 2009). One of the possible explanations for this is that
bacteria and bacterial toxins present in dental plaque and
crevicular fluid stimulate immune cells to release a number
of inflammatory mediators (Bodet C et al,, 2006), which
act locally but also pass into the systemic circulation,

In animal experiments, Streptococcus —sanguis, a
predominant oral microorganism, induces platelet
aggregation, an important thrombotic process in arterial
plaque formation (Herzberg MC et al,, 1992), Destructive
periodontal  disease, which involves Gram-negative
bacteria, has been reported to be a significant predictor of
coronary heart disease (Beck J et al.,1996). Because both
coronary heart disease and periodontal disease have a
multifactorial etiology, as well as a wide variety of possible
confounding factors, a clear cut consensus on the
importance of the relationship between these two
conditions has been difficult to obtain,

Local chronic bacterial infection periodontal tissue may
influence systemic levels of inflammatory mediators and
this may contribute to endothelial dysfunction, carotid
artery plaque formation or deterioration of the
anti-atherogenic potency of high-density lipoproteins
(Desnarieux et al., 2003; Pussinen et al,, 2004).

A relationship between periodontal disease and
cardiovascular disease has been reported in many studies,
In spite of increasing evidence of animal and population

based studies that show an association between periodontal



disease and cardiovascular disease further research is
needed to determine the extent of these associations. The
relation between tooth loss and cardiovascular diseases is
important owing to the high prevalence of periodontal
disease and tooth loss,

The relationship between hypertension and periodontal
disease was previously evaluated in earlier studies, With
the emergence of periodontal medicine, most studies
focused on periodontal infection as a source of pathogenic
species and inflammatory mediators that can create a
systemic inflammatory burden and increase the risk for
hypertension and the development of other cardiovascular
disorders, However, some studies focused on the impact
of the hypertensive status on periodontal tissues, and even
fewer reports evaluated the effects of elevated blood
pressure on tooth-supporting alveolar bone in the presence
of an infectious challenge and under healthy local
conditions,

The purpose of the present study is to assess the
existence of association of tooth loss and hypertension,
implant treatment and hypertension among periodontal

disease patients,

Il. MATERIALS AND METHODS

Two groups of patients with hypertension and controls
were investigated, The patients in the both groups
comprise moderate and severe chronic periodontitis (1999,
American Academy of Periodontology).

Hypertension was assessed as self-reported physician
diagnosis as well as treatment of hypertension drug,
Self-reported history of hypertension collected in 267
patients referred to the Department of Periodontology,
Kyungpook National University Dental Hospital, for
periodontal treatment between years 2009 and 2010 and

291 subjects randomly selected from patients without
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medical history, The study protocol was reviewed and
accepted by Research Ethics Committee, Kyungpook
(Ethics KNUH

National Reference  No,

2012-06-023-001).

University

All patients asked their age, gender, past medical history,
smoking habit. The tooth loss and history of implant or
crown and bridge treatment was assessed by recording of
initial oral examination and radiographic analysis. The loss
of teeth over the treatment period was determined by
comparing the initial and re-examination charting,
radiographic finding and reviewing the treatment history in
the chart,

All patients were treated non-surgical and/or surgical
cause-related periodontal therapy consisting of oral hygiene
instructions, extraction of hopeless teeth, dental implantation

performed by periodontists,

1. Data analysis

Continuous data were presented as mean and standard
deviation, Nominal data were expressed as absolute
numbers and percent value, Multivariable modeling was
performed using binary logistic regression. The authors
examined the distribution of age, gender and smoking
across tooth loss categories. The unadjusted prevalence of
tooth loss, history of implant treatment, crown and bridge
treatment at first visit, tooth loss during treatment period
and odds ratio (ORs) were calculated for the association
between hypertension and tooth loss, history of implant,
crown and bridge treatment at first visit and tooth loss
during treatment using logistic regression.

Multivariate analysis was performed to examine which
factors found significant with unvariate analyses remained
as such after adjusting for confounding factors. Age was
categorized into four categories as follow: 40-49,
50-59,00-69, and >70years old, In all analyses, age
category of 40-49 was the reference group. Variables

entered in the model were gender (male or female),



smoking status (smoker versus non-smoker),

To detect possible interactions, Tooth loss at first years

was categorized as two groups (tooth loss (5, tooth loss

>5). History of implant and crown and bridge treatment

at first visit and tooth loss during treatment divided into

two groups (none and one or more),

Statistical analyses and data management were performed

using statistical software program (Statistical Package for the
Social Sciences v,21.0). Adjusted odds ratios (OR) and

corresponding 95% confidence intervals were generated for

all significant variables, The significance level used was

P<0.05.

Ill. RESULTS

A total of 267 people aged 40-80 years of hypertension

1. Hypertension and tooth loss at first visit

There was a significant association between tooth loss
and hypertension (OR 2.92), age and smoking, After
adjustment for hypertension, age and smoking, there were
significant difference in the number of tooth loss at first
visit between hypertension and controls, Adjusting for age
and smoking, patients with hypertension had a 2.05 relative
risk compared to patients without hypertension. Hypertension
is associated with an increased risk for periodontal disease,

particularly in patients over the age of 50(Table 2),

2. Hypertension and the history of implant treatment
at first visit

Considering interactions between history of implant
treatment at first visit with hypertension, age, gender,
smoking status, none of them revealed statistical significance

(Table 3). However, hypertensive patients were treated

group and 291 people aged 40-80 years of control group
were considered for analysis. Basic characteristics of the
Study population are given in Table 1,

As seen in Figure, 1, there was a significant difference
between tooth loss at first visit in hypertension group and

that in control group,

more number of implant restoration than controls,

3. Hypertension and the history of crown & bridge

treatment at first visit

Table 1, Basic characteristics of the Study Population

- Controls Hypertension

Characteristics (n=291) (n=267)

Age in years=SD 562+97 62.7+93
(range:40-80) (range: 40-80)
Male: 551+89 Male: 61.1+94
(range: 40-78) (range: 40-79)
Female: 57 3+104 Female:645+88
(range:41-80) (range:42-80)

Gender

Male (%) 146(50.2) 139(50.7)

Female (%) 145(49.8) 128(49.3)

Smoking status

-Smoker 127 240

-Non smoker 164 27
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Subjects with Hypertension had a significantly higher

sl e

Control group Hypertension group

Figure 1. Box plot of number of tooth loss at first visit.
Hypertension group show significantly higher number of tooth

loss at first visit compared to controls,



Table 2, Multivariable regression models for the number of tooth loss at first visit

95% Cl
model p-value Odds ratio
lower upper
Unadjusted
Hypertension 000 2922 1948 4383
Gender(Ref: male) 063 1.443 980 2124
Age(years) .000
50-59 006 3.259 1.392 7.629
60-69 .000 6.429 2771 14912
over 70 .000 13,554 5778 31.795
smoke 021 1.657 1.080 2544
Adjusted*
Hypertension .004 2.051 1.256 3.349
Age(years) 000
50-59 017 2834 1.201 6.686
60-69 .000 5169 2199 12,153
over 70 .000 10,034 4193 24011
smoking 848 950 564 1.600
*Adjusted for hypertension, age, smoking
Table 3, Multivariable regression models for the history of implant treatment at first visit
95% ClI
model p-value Odds ratio
lower upper
Unadjusted
Hypertension 445 1224 729 2.054
Gender(Ref: male) 075 617 363 1.049
Agelyears) 649
50-59 AT7 1.331 606 2924
60-69 214 1.657 747 3.677
over 70 622 1.249 516 3.025
smoke 835 944 549 1.622
Adjusted*
Hypertension 332 1.368 726 2577
Gender(Ref: male) 042 565 326 980
Age(years) 638
50-59 535 1.287 580 2855
60-69 218 1678 737 3.821
over 70 638 1.250 494 3.163
smoke 239 B75 350 1.299

* Adjusted for hypertension, gender, smoke
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bridge treatment history compared with control subjects
after adjusting for confounders (OR: 2,132, 95% confidence
interval [CI] : 1.468 to 3.095) (Table 4).

4. Hypertension and extraction of tooth during
treatment

During treatment period, hypertension is negatively
associated with tooth loss during active periodontal

treatment(Table 5).

IV. DISCUSSION

Hypertension was reported to be associated with
progression of periodontal disease, A number of studies
have reported periodontal disease is associated with
hypertension and cardiovascular disease (Beck J et al.,
1996; Destefano F et al., 1993; Mattila K et al., 1995;
Morrison HI et al,, 1999), while other studies have not
(Howell TH et al., 2001; Huojel PP et al., 2000; Joshipura
K et al., 2002; Mattila KJ et al., 2000). This study strongly
suggests that periodontal condition is associated with
hypertension, Tooth loss can be an outcome of severe
periodontal disease, In the present study, a strong
association between hypertension and the number of tooth
loss before periodontal treatment after adjusting for
confounders,

Implant treatment history of hypertensive patients was
higher odds ratio, although being not significantly different
in this study. It can be suggested that tooth loss was
positively associated with hypertension and hypertension
is not a risk factor in implant treatment comparing to
healthy people. In retrospective cohort study suggested that
hypertension is no absolute contraindications in implant
placement,

It is interesting that the association with crown and

bridge treatment is expressed by higher odds ratios than
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the association with implant treatment, It is suggested that
hypertension patients who had visited department of
periodontics in Kyungpook national university hospital
preferred crown and bridge treatment to implant
restoration,

Tooth loss is significantly associated with hypertension
after controlling for confounding factors,

However, active treatment of hypertension patient could
reduce the number of tooth loss and improve the
periodontal inflammation, Non-surgical and surgical
periodontal therapy was effective in improving periodontal
status in hypertensive patients with moderate to severe
periodontitis,

This study has some limitations, One of the limitations
of this study was the inability to assess cause of tooth loss
exactly, This study was unable to examine whether the
periodontal disease was a cause of the tooth extraction,
However, the majority of tooth extraction in patients older
than 35 years of teeth is lost for periodontal reasons (Khalaf
F et al,, 2005). In the same age range of the subjects, this
study is hypothesized that the tooth loss caused by
periodontal disease, hypertension group was significantly
high number of tooth loss at first visit. It means that
hypertension is associated with the progression of
periodontal disease.

Another possible limitation of this study is onset of the
hypertension, There is a limit to compare two groups
because hypertension patients did not suffer same period.,
Moreover, because the hypertension history is based on
self-reported data that have not validated, these results
could be influenced by reporting biases,

Diet and chronic inflammatory mediators have been
considered as two major casual pathways linking
periodontal disease and cardiovascular disease,

In a report based on the National Health and Nutrition
Epidemiologic follow-up study (NHEFS), a 14-year
follow-up of 9760 participants, Destefano et al. (1993)



Table 4, Multivariable regression models for the history of crown and bridge treatment at first visit

model p-value Odds ratio %% ¢
lower upper
Unadjusted
Hypertension 000 2670 1.887 3.778
Gender(Ref: male) 001 1770 1.261 2484
Age(years) 000
50-59 .000 2604 1.595 4251
60-69 .000 3.363 2.006 5,638
over 70 .000 6.651 3.675 12,037
smoke 197 1.260 .886 1792
Adjusted*
Hypertension .000 2132 1.468 3.095
Gender(Ref: male) 002 1774 1.237 2546
Age(years) 000
50-59 001 2.340 1415 3.871
60-69 .000 2615 1.530 4471
over 70 .000 4609 2480 8.566
* Adjusted for hypertension, gender, age
Table 5, Multivariable regression models for the extraction of tooth loss during treatment
model p-value Odds ratio %% Cl
lower upper
Unadjusted
Hypertension 003 522 342 798
Gender(Ref: male) 322 813 539 1.225
Age(years) 033
50-59 370 .783 459 1.336
60-69 062 571 317 1.028
over 70 .007 380 189 764
smoke 042 647 426 984
Adjusted”
Hypertension 094 651 394 1.075
Age(years) 199
50-59 593 862 501 1.485
60-69 205 875 368 1.239
over 70 047 478 231 990
smoke 533 858 530 1.388

*Adjusted for hypertension, age, smoke
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reported relative risks (RR) for myocardial infarction of 1,23
(95%CI, 1,05 to 1.44) among people with no gingivitis or
periodontitis, The risk associated with edentulousness was
similar to that for periodontal disease in this population

Several possible pathways for the relationship between
periodontal disease and CVD have been postulated.
Periodontal disease may increase systemic levels of
inflammatory mediators and thus potentially contribute
to the inflammation-associated atherosclerotic = process
(Meurman JH et al., 2004). Periodontal pathogens may also
disseminate into the systemic circulation and localize in
atheromas (Chun YH et al., 2005). Alternatively, individuals
with periodontal disease and CVD may share common
behaviors or have common host responses to inflammation,
The results of periodontal disease and tooth loss may lead
to dietary changes, such as decreased intake of fruits and
vegetables/dietary fiber, that could subsequently affect the
risk for CVD and other disease. Also, those who genetically
susceptible to systemic inflammation may demonstrate
increased oral inflammation in forms of gingivitis or
periodontal disease as well as increased risk of CVD.
Because of this complexity, it is difficult to assess whether
oral disease actually contributes to increased risk of CVD
or whether oral disease and CVD share common risk
factors.

A relationship between tooth loss and hypertension is
of considerable interest because of the prevalence of both
conditions in the general population,

In conclusion, a significant association was observed
between the extent of tooth loss and hypertension,
Therefore, prevention and control of hypertension,
supportive periodontal therapy and oral hygiene education

should be recommended for hypertension patients.
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