Original Study

EVALUATING THE EFFECT OF OSTEOPOROSIS AND PERIODONTITIS IN

WOMEN CLOSE TO MENOPAUSE

- 2
Ehsanpour MG," Etemadi A’
1. Resident, Department of Periodontics, School of Dentistry, Islamic Azad University, Tehran Branch, Tehran, IRAN.
2. Assistant Professor, Department of Periodontics, School of Dentistry, Islamic Azad University, Tehran Branch, Tehran, IRAN.

ABSTRACT

Aim: Osteoporosis and periodontal are diseases that as the age increases, their prevalence increases, and bone loss is a
common feature of these two diseases. The purpose of this study was to evaluate the association between bone mineral

density and periodontitis in women close to menopause.

Materials & Method: In this cross-sectional study, among the women referred to the densitometry center in one of the
Tehran medical centers who were applicants to measure bone mineral density (BMD) by the diagnosis of a specialist,
345 subjects were enrolled into the study to evaluate the presence of osteoporosis. These people had eligible age. The
subjects after performing densitometry underwent periodontal examinations, including Probing Depth (PD), Clinical
Attachment Loss (CAL) and Bleeding on Probing (BOP), then data were analyzed using SPSS software, ANOVA and

Kruskal-wallis tests.

Results: In the entire study population, the mean PD, BOP, and CAL in osteoporotic patients showed a significant
difference from normal and osteopenic subjects, but there was no significant difference between osteopenic and normal
subjects. The CAL index after menopause in osteoporotic women was significantly different from that of normal people.

Conclusion: Osteoporotic subjects showed more severe degrees of periodontitis than normal and osteopenic subjects,
but osteopenic individuals and subjects with normal BMD had no significant difference in mean CAL, which suggests
the importance of early detection of BMD decrease before its effect on periodontal tissues.
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Introduction

In recent years, attention to the link between osteoporosis
and periodontal diseases has increased significantly. Both
osteoporosis and periodontitis are essentially multifactorial.
They have several similar possible and definite risk factors
in their pathophysiology." Osteoporosis is a skeletal disease
characterized by a reduction in bone mass and
microstructural changes in the bone, which increases the
risk of bone fragility and increased bone fractures.”
Periodontitis is a disease with a destructive nature
characterized by the presence of inflammation within the
supporting structures of teeth, and the response of these
tissues to localized inflammatory changes leads to bone
loss and loss of attachment of these tissues to the teeth.? In
general, it has been admitted that the most important
etiologic factor in periodontitis is subgingival plaque with
associated bacterial infection and, consequently, loss of soft
tissue attachments.® Periodontitis, like osteoporosis, is a
silent disease and is asymptomatic as long as it does not
progress to advanced stages such as loose teeth, abscess
and loss of teeth.’

In the past, osteoporosis was considered as a physiological
process associated with increased age. but in today's new
definition, it is a chronic systemic disease that may occur at
any age, and its etiology is associated with endocrine,
metabolic and individual factors.® Based on the belief that
bone erosion occurs at the same time in mandible and other
bones of the body, loss of teeth and non-traumatic fractures
may be a common manifestation of a process.”® Studies
have shown that mandibular bone mineral density (BMD)
is lower in subjects with periodontitis than in those who are
periodontally healthy.’

The gold standard for measuring osteoporosis is the
measurement of bone mineral density (BMD) using the

Energy X ray absorbitometry (DXA) Dual method. BMD is
calculated based on the T-Score standard (World Health
Organization Standard, that considered the average density
of 20-30 years old people of a same sex as the c riterion).
T-Score>-1 is diagnosed as normal, -2.5<T-Score<-1 as
osteopenia, and T-Score<-2.5 as osteoporosis.'®

One of the first studies to investigate the relationship
between osteoporosis and periodontal disease was
conducted in 1960s by Groen ef al., which raised the
possibility of linking these two diseases to patients who had
periodontitis and decreased bone density in the vertebrae
and forearm at the same time."

Many studies have shown that osteoporosis and
periodontitis are related.'”’® There are data on the
association of osteoporosis with the onset and progression
of periodontitis in human studies.” On the other hand,
postmenopausal women with osteoporosis had a higher
chance of having ]SJeriodontitis than women who did not
have os;teoporosis.l In a multi-year study, individuals with
osteoporosis showed a higher rate of progression of
alveolar bone erosion over a 3-year period than those
without osteoporosis, and this erosion was more
pronounced especially in those who had periodontitis at the
beginning of the study.18

Although the relationship between periodontitis and bone
mineral density has been studied extensively, however,
there are many contradictions in the results of these studies
that can be due to small sample size, limited control of
potential confounding factors, and different definitions of
osteoporosis and periodontitis.!” One of the reasons for the
contradictions is the measurement of the severity of
periodontitis based on different indexes. Several studies
have calculated the severity of periodontitis based on the
amount of alveolar bone loss by radiographic
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19-26 . .
measurements. Some studies have used the index of

clinical attachment loss (CAL) of teeth.'**"*® and some
other have used the index of measuring the periodontal
probing depth (PPD)*! to calculate the severity of
periodontitis. Although majority of studies that used
radiographic indexes showed a positive relationship
between osteoporosis and periodontitis,'*'***?* but there
are also studies that have not found any significant
relationship with them,” on the other hand, studies that
used the CAL and PD indexes have shown some positive
relationships>"*?  and some have not shown any
significant rela'rionship.32'35 In recent years, the severity of
periodontitis has been clinically evaluated mainly by
measuring the loss of periodontal attachment to teeth tissue
(CAL)3¢

In a systematic review study conducted by Marinez-master
et al, it was shown that most of studies performed on
maxillary or mandibular radiographs or both of them
showed a positive relationship between osteoporosis and
periodontitis, while studies conducted on periodontal
clinical examinations had unclear results, the reason for this
uncertainty has been cited due to cases of small sample
size, limited control of confounding factors, and inaccurate
definitions of osteoporosis and periodontitis.” In general,
considering that most of the studies are conducted on
postmenopausal women, and one of the limitations of these
studies was the small sample size, in this study. we have
tried to determine the age range of women with
osteoporosis before menopause, and the sample size would
be to an extend to provide a higher degree of certainty for
the results.

Materials & Method

This study was a cross-sectional study with considering the
confidence level of 95% and the standard deviation of
25.04 for BOP index in the osteoporotic women group and
by considering the difference of 5 units, the minimum
sample size was determined as 345 subjects.’ Based on this,
4533 women close to menopause who referred to one of the
medical centers in Tehran province and an expert physician
had administrated a densitometry from the waist and pelvis
bones for them in order to assess osteoporosis, after
obtaining informed consent from patients in the medical
history of patients was recorded. The parameters assessed
by the questionnaire included age and menopause status.
The menopause status was examined through a question
about the monthly menstruation, women who had no
menstruation for more than 14 months were categorized as
postmenopausal women.

The specifications of the research samples included:
women close to menopause, over 40 years of age, applicant
to do densitometry prescribed by a doctor, having at least
11 teeth in the jaws, and exclusion criteria included: people
with complete edentulism, people with parathyroid disease,
metabolic bone diseases that affect calcium and phosphorus
metabolism, history of osteoporosis treatment, cigarette
smoking, alcohol, thyrotoxicosis with poor control,
malignancy, long term treatment with corticosteroid (over 7

months), ovarian removal, lactation, history of gum
surgery, history of gum surgery (envelope flap removal)
over the last 7 months and diabetes.'>*"*

Densitometry from the waist and pelvic region was
performed on patients by dXa method and using a Hologic
QDR4500 device (Hologic Inc., Bedford Explorer MA,
USA). Among the two areas measured for each patient, the
most severe T-Score was used to determine osteoporosis or
osteopenia.'’

Then, subjects with any densitometry score that qualified
for inclusion were referred to the dental clinic of Khatam-
Ol-Anbia Clinic for periodontal examinations, along with
an introduction letter without densitometry report. The
examinations using a Williams periodontal probe include
BOP (bleeding during probing after 35 seconds from the
penetration of the probe into the gingival groove), PD (the
penetration rate of the probe in the gingival groove,
distance of the gingival margin to the penetration depth of
the probe) and CAL (clinical attachment loss of teeth).

CAL calculation is based on the distance in millimeters
from Cemento Enamel Junction (CEJ) to the clinical end of
periodontal pocket. The CAL was evaluated based on the
measurement at 7 points of teeth 46, 40, 31, 36, 37, 26, 12,
16 and 15.%” The corresponding sextant score is calculated
when at least two teeth from the existing reference teeth are
calculated and they are not also candidates for pulling, and
if the reference teeth are not present in the corresponding
sextant, the rest of the teeth are calculated and the highest
score is calculated as the sextant score. If there are no teeth
in sextant, then that sextant is calculated. If there are no
teeth in sextant, then that sextant is removed and the
highest CAL number obtained from that person from that
sextant is removed and the highest number of CAL
obtained from that person is assigned to that sextant.”’
These subjects were then categorized into groups of
premenopausal and postmenopausal. Then, the results of
densitometry and periodontal examinations were analyzed
by SPSS software version 17. One-way ANOVA test was
used for multiple comparison, Tukey test for binary
comparison in PD and CAL indexes, Kruskal-Wallis tests
for comparing BOP index between the three groups, and
Mann-Withney test was used for dual comparisons in BOP
indexes by using Bonferroni's correction coefficient.

Results

The study population consisted of 345 women, applicants
for densitometry prescribed by an expert physician from the
femur bone region and L2-L4 lumbar vertebrae in the age
range of 40 to 70 years old with an average age of 59.37 +
7.14, that based on the densitometric result they were
divided into three groups of normal (170 people).
osteopenia (95 people) and osteoporosis (75 people).

The average age of ostmenopause group was 59.37 + 7.14
and average age of premenopausal group was 47.22 +5.72.
The overall mean of the CAL index in total statistical
population was 1.95 + 0.52, PD was 1.72 + 0.45 mm, and
BOP was 18.81% with median of 22.3%. One-way
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ANOVA was used to compare the CAL and PD levels
between the three groups [Table 1] and Tukey test was used
for binary comparison of the groups.

Nurmad (18 peapile) | Osteopenin (95 people) | Osteaporesis (7% people)

Vartable (Mean ¢ Standard (Mean = Stundard (Mean = Standard p-Value
devianien) deviation) deviatien)

CAL (i | 76054 1.7 012 12041 [ nonte

PO (om) | I SMs021 |6l 2027 | uol

BOF (%) [ 69251218 A5 bLE MR LS 0D 00)**

MD - 2428 MD 1L MD = 15

Table 1: Determination and comparison of periodontal
indexes (PD, CAL) and median BOP based on the
densitometric results in the total study population.

The difference in total study population in triple
comparison of the groups in all three indexes was
significant.

In the total study population in comparing the periodontal
indexes between normal and osteoporosis groups, the mean
CAL and BOP in osteoporotic subjects was higher than
normal subjects and this difference was significant
(P<0.001), but PD had no significant difference (P<0.40).
Also, all three indexes in the group of osteoporotic subjects
were higher than osteopenic subjects and this difference
was significant (BOP, CAL p<0.001), but there was no
significant difference between the normal group and the
osteopenia group.

The study population was divided into premenopausal
women (194 people) and postmenopausal women (152
people). In premenopausal women, there was no significant
difference in the PD and CAL indexes between normal
group and the osteopenic and osteoporotic groups, and only
the PD index was significant between the normal and
osteopenia groups. [Table 2]

Normal (129 people) | Osteopenia (43 people) | Osteaporusis (13 people)

Variatide (Mean = Standard (Mean £ Standard (Mean = Mandard p-Vabee
deviation) devintion) derlation |
CAL (mm) 168 4 020 164 ') 101 4054 [ norar
PO () 1671097 1752029 L4047 0 oS
BOY (%) | 169541420 124540790 | 153400194 024+

MD 2000 MD = oo MD =L

Table 2: Determination and comparison of the mean and
standard deviation of periodontal indexes (PD, CAL) and
median BOP in premenopausal women based on the
densitomertic results.

In the premenopausal women group, the difference in CAL
and PD indexes in triple comparison of the groups was
significant. In the postmenopausal women group, there was
significant differences in CAL index between the normal
and osteoporosis groups, and between the osteoporosis and
osteopenia groups. [Table 3]

In the postmenopausal women group, there was significant
differences in CAL and BOP indexes in triple comparison
of the groups.

Normal (49 people) Osteospenia (48 prople)  Osteoporusis (49 people)
Variable (Mean = Standard (Mewn £ Standard (Meun & Standard P-Vabee
deviatmn) deviation) devintion)
CAL {mm) 2408 1072038 2142095 a0
PD (eum) 214042 162012 11029 0se
BOP (%) 1S32:12584 1827 = 3491 293015 0oL
MD 1L MD ~ 1180 MD =~ 3000

Table 3: Determination and comparison of mean and
standard deviation of periodontal indexes (PD, CAL) and
median in postmenopausal women based on the
densitomertic results.

Discussion

Reviewing the articles showed that factors such as small
sample size.,””**" limited control of confounding factors
and inaccurate definitions of osteoporosis and
periodontitis,” and studies being cross-sectional and being
limited to postmenopausal women®® are the reason for the
lack of definitive result in terms of the relationship between
osteoporosis and periodontitis.

In a review study conducted by Guiglia ef a/ (2012) on the
relationship between periodontitis and osteoporosis, it was
suggested that although the epidemiological report supports
the potential relationship between periodontitis and
osteoporosis, the comprehensive analysis of reported data
contradicts the results, in which the wide range of
definitions of periodontitis and osteoporosis evaluation,
study limitations, low control of the study, low numbers of
samples, and being limited to postmenopausal women are
the reasons for this.*® While in cross-sectional studies on
postmenopausal women andl older men, there was a
significant correlation between BMD and periodontal
diseases, while other studies conducted on premenopausal
women and younger men, do not support such a
relationship.’

In this study, the sample size is greater than the majority of
studies in this field (333 people). On the other hand, this
study also examined the premenopausal women. One of the
fundamental differences seen in various studies is the use
of different indexes to determine the severity of
periodontitis. A number of previous studies have used
alveolar bone resorption to evaluate the severity of
periodontitis’**®22* " and some other have used clinical
indexes such as CAL and PD for this purpose, >4 and
based on the decision of the World Congress on
Periodontology. the severity of periodontitis is clinically
evaluated mainly by measuring the loss of periodontal
attachment to tooth structure (CAL).*® In this study. clinical
indexes were used. L2-14 spine and femur bones were used
for osteoporosis diagnosis and assessment of bone
density.'® which are used in most studies in this area.

Among the confounding factors, diabetes mellitus is one of
the diseases that its effect on periodontal health has been
proven and has not been excluded in a number of
studies,"*'” also cigarette smoking has a similar and
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positive effect on the periodontal condition, which has been
eliminated as a confounding factor in this study.

The present study has evaluated the status of osteoporosis
and periodontitis in 345 women close to menopause and
over 40 years of age and applicants for densitometry. Based
on the densitometric results, the groups were divided to
normal, osteoporosis and osteopenia subjects. In this study,
BOP, PD and CAL were higher in osteoporotic women
than in osteopenic women with normal BMD. The results
of this study are consistent with the results of the study by
Mohammad ef al., who examined the relation of the lumbar
spine BMD with CAL'®?® and the sample size was 28, 54
and 45 people, respectively. This study was also consistent
with the study by Von Wonwern ef al. (sample size of 52
people), in which they showed that clinical attachment loss
is significantly higher in osteoporotic subjects.'?

However, in these studies, the sample size was small.
Mohammad showed that subjects with lower lumbar
density showed higher values of CAL indexs than those
with higher density.’®® In the Brennan study, a significant
relationship was also found between CAL and systemic
mineral density in a sample size of 1412 people, which this
relationship was significant in the absence of subgingival
plaque, but among women with subgingival plaque, this
subgingival was significant, but this relationship was not
significant among women with subgingival plaque, but all
individuals were postmenopausal women.” In another
study, he used radiographic index of alveolar crest height
(ACH) to evaluate the severity of periodontitis, and it was
observed that in subjects under the age of 70 years, there is
a significant relationship between forearm bone density and
radiographic alveolar crest height, but in the group above
70 years of age, although bone loss was higher, there was
no significant relationship.40 In the study by Hattatoglu et
al. on premenopausal women, there was no relationship
between skeletal BMD in subjects with healthy periodontal
status and people with severe generalized periodontitis. In
the present study, the CAL and PD indexes had a
significant difference with each other in premenopausal
women.*’ The results of this study are consistent with the
results of the study by Pepelassi ef a/ on 120 women aged
40-75 years with periodontitis. The relationship between
the mineral density of the vertebrae and pelvic bone in this
study was investigated with the clinical parameters of
periodontitis. They concluded that the mean CAL in
subjects with osteoporosis was significantly higher than
those with normal BMD, suggesting more severity of
periodontitis in these subjects, but there was no significant
difference in CAL index between osteopenic subjects and
subjects with normal BMS.! which the present study
confirms these results.

Also. in a study by Takahashi ef al, on 347 postmenopausal
women aged between 55 and 74, there was a significant
relationship between mean CAL and BMD reduction on
lumbar spine bones.”” which the results of this study are in
line with the results of the present study in postmenopausal
women.

In the study of Tezal ef al conducted on 70 postmenopausal
women, it was observed that the mean CAL was related to
BMD. but did not reach a significant level.!* In the present
study, this difference was significant in postmenopausal
women.

The number of studies that have examined the possible
relevance of osteopenia with periodontitis is very
limited.">*** In the study by Weyant ef al. conducted on a
group of 292 elderly women, there was no significant
relationship between clinical parameters of periodontitis
including CAL, BOP and PD with systemic BMD in
osteopenic subjects.>” In the present study, people with
osteopenia in the whole population were compared in the
form of an independent group with normal group, and in
the present study. there was also no significant difference in
periodontal indexes between the two groups.

Conclusion

Providing a link between osteoporosis and periodontitis is
complicated, because both diseases are multifactorial and
both have similar mechanisms, therefore, there is a
reasonable biological relationship that says at least part of
the periodontal degeneration is affected by systemic bone
loss. In most studies, periodontitis has been shown to be a
preliminary ~warning for osteoporosis.’ Therefore.
periodontitis can act as a screening tool for osteoporosis,
but in practice this is a controversial topic. probably due to
the various criteria used to define osteoporosis and
periodontitis. Finally, considering the total available data, it
can be concluded that there is a relationship between
osteoporosis and periodontitis, but in order to give a
definitive opinion, prospective studies are needed.

In fact, the prevention of osteoporosis is the most sensible
approach to overcome the disease, and earlzy diagnosis is
one of the foundations of modern medicine.” It seems that
the dentist not only plays an important role in the diagnosis
and treatment of oral diseases and periodontitis and their
relation with systemic health, but can play a significant role
as a member involved in the identification and referral of
patients to relevant physician and specialists.
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