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ABSTRACT

index (p=0.007) was noted in group B.

osteoporosis.

Aim - Periodontitis, an inflammatory condition of the tissues surrounding the tooth, is a complex multifactorial disease. Diabetes
mellitus (DM) and osteoporosis are considered well-established risk factors for periodontal disease. Thus, the aim of this study was
to compare the periodontal health status in middle-aged and elderly women with osteoporosis versus those with DM along with

MATERIAL AND METHOD - 30 post-menopausal women were divided into two groups — Group A (osteoporosis) and group B
(osteoporosis + DM) based on the glycosylated hemoglobin. T-score, gingival and periodontal index were evaluated and
compared using independent student's t-test and Pearson's correlation co-efficient.

RESULTS - The average T-score for group A and B were -1.69 and -2.04 respectively. A higher gingival (p = 0.01) and periodontal

CONCLUSION - Periodontal destruction is more severe in subjects with DM with osteoporosis than subjects with only

INTRODUCTION

Periodontal disease, including gingivitis and periodontitis, are one
of the most widespread chronic condition affecting population
worldwide." A destruction of connective tissue around the tooth
and the supporting alveolar bone is the hallmark of a periodontal
disease. This is due to the inflammatory host response secondary
to the periodontal bacteria.”

Being a multifactorial disease, a number a risk factors are
associated with periodontitis. These include environmental factors
such as tobacco smoking, diet, oral hygiene and intrinsic factors
such as cardiovascular disease, host response, hematological
disorders particularly diabetes mellitus (DM), female hormonal
alterations, and osteoporosis.®

DM is a group of metabolic disorders characterized by chronic
hyperglycemia with disturbances of carbohydrates, fat and protein
metabolism resulting from the defects in insulin secretion, insulin
action or both.* As per WHO estimate, the total incidence of adults
with DM will rise from 171 million in 2000 to 366 million in the year
2030 over the world.” The hyperglycemia associated with DM
results in the formation of advanced glycation endproducts (AGEs)
which further causes secretion of proinflammatory cytokines (such
as TNF-q, IL-1B, IL-6). These secreted cytokines along with AGE
induced bone resorption have been postulated to cause
periodontal tissue inflammation and destruction, thus explaining
anincreased incidence of periodontitis in uncontrolled DM.*

Estrogen and progesterone are responsible for physiological
changes in women at specific phases of their life: puberty,
menstrual cycle, pregnancy, menopause, and postmenopause.®
Osteoporosis is frequently seen affecting middle-aged and elderly
women due to hormonal fluctuations, causing a decrease in the
bone mass and volume.”'® Periodontal bone loss is also noted in
subjects suffering from osteoporosis; furthermore, osteoporosis
has long been considered a prominent risk factor for periodontal
disease."

AGEs induce human mesenchymal stem cell apoptosis and
subsequently prevent cognate differentiation into adipose tissue,
cartilage, and bone. Thus, they act as a molecular link between DM
and osteoporosis.” An increased risk of osteoporotic bone
fractures has been noted in individuals suffering from DM" which
explains its possible participation in the pathogenesis of
osteoporosis. Since osteoporotic bone changes are noted in
individuals suffering from DM, an excessive periodontal bone loss

may be expected in subjects with DM and osteoporosis. Thus, the
aim of the present cross sectional study was to compare the
periodontal health status in middle-aged and elderly women with
osteoporosis versus those with DM along with osteoporosis.

MATERIALS AND METHODS

The study was conducted at King Edward Memorial hospital,
Mumbai, by the department of Dental Surgery in conjunction with
the Endocrinology department of the same hospital. Ethical
approval was attained from the institutional ethics board of the
hospital and written informed consent was taken from each
patient. Post-menopausal female subjects, between the age of 45-
80 years were recruited for the study. Patients were excluded if
they were having parathyroid or metabolic bone disease, cancer,
or were on long-term steroid therapy. Also were excluded subjects
with a history of hysterectomy, early onset of menopause and
alcohol or tobacco consumption in any form. In addition, patients
who had undergone periodontal therapy in the past 1 year were
also not considered for this study.

Demographic data of age and duration of menopause was
recorded for each subject. Periodontal parameters of gingival
index and Russel's periodontal index were recorded for the
participants with the aid of a mouth mirror, probe and
orthopantomograph radiographs by a blinded investigator.
Glycosylated hemoglobin levels were measured to determine the
status of DM. Each participant had the bone mineral density of the
spine (T-score) evaluated using peripheral dual-energy x-ray
absorptiometry (AccuDEXA, Schick, Long Island City, NY). These
values were co-related with the periodontal parameters, by a
blinded statistician, to assess its effects on periodontal health using
Pearson's correlation co-efficient. Independent student's t-test
was performed to compare the periodontal parameters between
the two groups.

RESULTS
A total of 30 post-menopausal women who met the inclusion
criteria were recruited for this cross-sectional study. The average
age of the participants was 63.1 years + 4.8 years (range 38 to 79
years). These participants were categorized into two groups —
Group A were subjects with osteoporosis without DM
(Glycosylated hemoglobin level <6.5%) and Group B were
subjects with osteoporosis along with DM (Glycosylated
hemoglobin level >6.5%). The average glycosylated hemoglobin
levels for groups A and B were 5.84 and 7.68 respectively and the
average T-score values were -1.69 and -2.04 respectively (Table 1).
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Table 1. T-score, glycosylated hemoglobin levels, gingival index and periodontal index for group A and B.

Group A Group B
Sr. No.|T-score Glycosylated Gingival index |Periodontal T-score Glycosylated Gingival index |Periodontal
hemoglobin (%) index hemoglobin (%) index
1 -1.4 5.7 0.58 1.78 -2.6 6.51 0.58 1.68
2 -3.1 5.8 0.29 0.87 -1.6 7.1 0.82 3.69
3 -1.7 5.4 0.35 0.83 -2.7 7.2 0.92 2.64
4 -1.3 5.9 0.63 0.91 -1.9 6.8 0.46 1.74
5 -1.9 6.1 0.79 0.94 -1.3 6.9 0.75 1.69
6 -1.7 5.6 0.48 0.62 -2.8 7.5 1.08 2.19
7 -0.8 5.9 0.42 0.73 -2.6 8.8 0.93 3.85
8 -1.8 6.2 0.35 0.68 -2.1 7.9 0.83 1.42
9 -1.3 5.9 0.39 0.77 -2.1 8.55 0.33 0.84
10 -1.5 5.8 0.48 1.07 -1.4 6.6 0.44 1.29
11 -2.1 6.3 0.51 0.89 -0.7 6.9 0.38 1.34
12 -1.3 5.8 0.47 0.92 -1.2 8.3 0.41 0.82
13 -2.3 6.3 0.56 1.42 -2.3 8.2 0.64 1.28
14 -1.7 5.3 0.38 0.68 -3.2 7.8 0.79 2.23
15 -1.4 5.7 0.44 0.85 -2.2 10.2 0.58 1.36

The results of student's t-test showed statistically greater
periodontal (p = 0.0007) index level in group B as compared to
group A. Although not statistically significant, a trend towards an
increased gingival index (p = 0.01) was noted in group B as
compared to group A (Figure 1, Table 2). Pearson's correlation co-
efficient showed a negative association between the T-score and
periodontal index (r = -0.35) and gingival index (r = -0.59) for
group B.

Table 2. Results of independent student's t-test for gingival
index and periodontal index between group A and B.

Group Gingival index Periodontal index
A 0.4746 0.9306
B 0.6626 1.8706

p value 0.01 0.0007

Gingival and Periodontal index for group A
and B

Figure 1. Graph comparing the gingival and periodontal
index for group A and B.

DISCUSSION

Gingivitis is the inflammation of soft tissues around the tooth. The
microbial plaque attached to the tooth surface is responsible for a
direct response in the immune system to cause this condition.™
Clinically, the gingiva appears red and swollen, and often bleeds
upon probing or touching. When untreated, gingivitis progresses
into periodontitis which is an inflammation of bacterial origin that
destroys the dental supportive structures. It is characterized by
progressive destruction of periodontal ligaments and the alveolar
bone supporting the tooth.” Although the main etiologic factor
for periodontal diseases is the microbial film, a number of local and
systemic factors that aid in the pathogenesis of periodontal disease
should not be disregarded.

Cellular proliferation, differentiation and growth, including the
fibroblasts in the gingiva is directly influenced by the sex steroid
hormones. Along with being the primary hormone responsible for
stimulating endometrial blood flow, estrogen also has an
inhibitory effect on the osteoclast activity.”” However, after
menopause, the estrogen level drops considerably resulting in

increased susceptibility to osteopenia or osteoporosis.
Osteoporosis is a chronic, progressive reduction of the bone
mineral density causing micro-architecture changes of the bone.
The bones become brittle and more susceptible to fracture.” The
T-score is the bone mineral density deviation expressed in the
number of standard deviations from the maximal mean bone
density in a healthy individual of the same sex. This is the mineral
substance present in the bone and is the standard for the diagnosis
of osteoporosis. The dual-energy x-ray absorptiometry is the most
popular method of investigating the bone mineral density in the
central and peripheral bones. According to the World Health
Organization (1994), the diagnostic criteria were'® -

T-score between +1and -1 : Normal bone mass
T-score between-1and-2.5: Osteopenia
T-score below-2.5 : Osteoporosis

The effects of osteoporosis in these women include delayed
wound healing of the periodontium, less attachment formation,
decreased bone mineral density in the jaws, increased
susceptibility to periodontitis and tooth loss."

A hypothesis that DM may have effects on osteoporosis has been
put forth by numerous studies.”” It has been found that people
with type 1 DM have a high rate of bone resorption combined with
a low bone mineral density. Increased risk of osteoporotic bone
fractures, particularly of the hip, have been noted in type 1 and
type 2 DM subjects.”** DM results in the increased formation of
advanced glycation end-products in the body. These may be
involved in the pathogenesis of osteoporotic bone diseases. It has
been noted in in-vitro studies that the advanced glycation end-
products increase the osteoclast-induced bone resorption in
unfractionated bone cells.”® Also, an in-vivo study shows an
elevated serum advanced glycation end-product level in patients
with osteoporosis.” Thus, an increased risk for osteoporosis may
be evident in subjects with DM.

A high percentage of the population are affected by DM along
with osteoporosis all over the world. In the present study, its
effects on the periodontal status of post-menopausal women
were evaluated. Ample literature evidence is available to show the
effects of DM and osteoporosis on periodontitis.”’** However, to
the authors' knowledge, this was the first study that evaluated its
combined effects on the periodontium. It was noted that the
gingival index and periodontal index were relatively higher in
subjects affected by DM along with osteoporosis than in subjects
with osteoporosis alone. This could be attributed to the combined
effect of osteoporosis induced bone resorption along with
increased risk for periodontitis in DM. Also, a negative Pearson's
co-relation value denoted that as the T-score levels drop down, the
periodontal destruction levels increase in subjects with DM.

Although this study was the first one to assess the periodontal
status in post-menopausal women affected with osteoporosis and
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DM, it did have its share of limitations. A longitudinal study with a
periodontal intervention would have shown the comparative
resolution of periodontal inflammation in both the groups. Future
studies on a similar front may consider sub-categorizing the
subjects according to the age and T-score levels, along with a
higher sample size.

CONCLUSION

Within the limitations of this study, it can be concluded that
osteoporotic bone changes are more pronounced in post-
menopausal females with DM. Gingival and periodontal index are
higher in subjects with osteoporosis with DM than subjects with
only osteoporosis, denoting an increased periodontal destruction
in this population.

REFERENCES

1. Ridgeway EE Periodontal disease: diagnosis and management. J Am Acad Nurse
Pract2000;12,79-83

2. Darveau RP. Periodontitis: a polymicrobial disruption of host homeostasis. Nature
Reviews Microbiology. 2010 Jul;8(7):481.

3. Allehani YA, Risk factors of periodontal disease: Review of the literature. Int J Dent.
2014;2014:182513.

4. Wild S, Roglic G, Green A, Sicree R, King H. Estimates for the year 2000 and
projections for 2030. Diabetes Care 2004;27:1047-53.

5. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes:
estimates for the year 2000 and projections for 2030. Diabetes care. 2004 May
1;27(5):1047-53.

6. Takahashi K, Takashiba S, Nagai A, Takigawa M, Myoukai F, Kurihara H, et al.
Assessment of interleukin-6 in the pathogenesis of periodontal disease. J
Periodontol 1994;65:147-53.

7. Yan SD, Schmidt AM, Anderson GM, Zhang J, Brett J, Zou YS, et al. Enhanced
cellular oxidant stress by the interaction of advanced glycation end products with
their receptors/ binding proteins. J Biol Chem 1994;269:9889-97.

8. Dutt P, Chaudhary S, Kumar P. Oral health and menopause: A comprehensive
review on current knowledge and associated dental management. Ann Med
Health SciRes. 2013;3:320-3.

9. Saag KG, Geusens P. Progress in osteoporosis and fracture prevention: focus on
postmenopausal women. Arthritis Res Ther 2009;11:251

10. Borrell LN, Papapanou PN. Analytical epidemiology of periodontitis. J Clin
Periodontol 2005;32(Suppl 6): 132-58.

11. Wowern NV, Klausen B, Kollerup G. Osteoporosis: a risk factor in periodontal
disease. J Periodontol. 1994 Dec;65(12):1134-8.

12, Yamagishi S, Nakamura K, Inoue H. Possible participation of advanced glycation
end products in the pathogenesis of osteoporosis in diabetic patients. Medical
hypotheses. 2005 Jan 1;65(6):1013-5.

13. Schwartz AV. Diabetes mellitus: Does it affect bone? Calcified Tissue Int
2003;73:515-9.

14. Nishihara T, Koseki T. Microbial etiology of periodontitis. Periodontol 2000. 2004
Oct;36(1):14-26.

15. Listgarten MA. Pathogenesis of periodontitis. J Clin Periodontol. 1986
May;13(5):418-25.

16. Markou E, Eleana B, Lazaros T, Antonios K. The influence of sex steroid hormones
on gingiva of women. The open dentistry journal. 2009;3:114.

17. Kazanavicius G, Pavilionyte S, iapokaité G, Kazanaviciené V. The analysis of the
changes in mineral bone density in different age groups of females in dual energy
roentgenological absorptiometry studies of the spine and ultrasound studies of
hucklebone. Endocrinology in Lithuania 2003;11:49-53.

18.  WHO Scientific Group on Prevention, Management of Osteoporosis, World Health
Organization. Prevention and management of osteoporosis: report of a WHO
scientific group. World Health Organization; 2003 Dec 31.

19. Friedlander AH. The physiology, medical management and oral implications of
menopause. J Am Dent Assoc. 2002;133:73-81.

20. Bouillon R. Diabetic bone disease. Calcified Tissue Int 1991;41:155-60.

21. Kayath MJ, Tavares EF, Dib SA, Vieria JGH. Prospective bone mineral density
evaluation in patients with insulindependent diabetes mellitus. J Diabetes
Complicat 1998;12:133-9.

22. Nicodemus KK, Folsom AR. Type 1 and type 2 diabetes and incident hip fractures in
postmenopausal women. Diabetes Care 2001;24:1192-7.

23. Schwartz AV. Diabetes mellitus: Does it affect bone? Calcified Tissue Int
2003;73:515-9.

24. Vestergaard P, Rejnmark L, Mosekilde L. Relative fracture risk in patients with
diabetes mellitus, and the impact of insulin and oral antidiabetic medication on
relative fracture risk. Diabetologia 2005;48:1292-9.

25. Miyata T, Notoya K, Yoshida K, Horie K, Maeda K, Kurokawa K, et al. Advanced
glycation end products enhance osteoblast- induced bone resorption in cultured
mouse unfractionated bone cells and in rats implanted subcutaneously with
devitalized bone particles. J Am Soc Nephrol 1997;8:260-70.

26. Hein G, Wiegand R, Lehmann G, Stein G, Franke S. Advanced glycation end-
products pentosidine and N-carboxymethyllysine are elevated in serum of patients
with osteoporosis. Rheumatology 2003;42:1242-6.

27. Teeuw WIJ, Gerdes VE, Loos BG. Effect of periodontal treatment on glycemic
control of diabetic patients: a systematic review and meta-analysis. Diabetes care.
2010Feb 1;33(2):421-7.

28. Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A, Makrilakis K, Taylor R.
Periodontitis and diabetes: a two-way relationship. Diabetologia. 2012 Jan
1;55(1):21-31.

29. Wactawski-Wende J. Periodontal diseases and osteoporosis: association and
mechanisms. Annals of periodontology. 2001 Dec;6(1):197-208.

30. Reddy MS. Osteoporosis and periodontitis: discussion, conclusions, and
recommendations. Annals of periodontology. 2001 Dec 1;6(1):214-7.

1 98 |

i www.worldwidejournals.com |>



