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Abstract: 

Background: Oestrogen and progesterone play an important role in bone metabolism in pre and 

postmenopausal women. CBCT is often used for alveolar assessing bone mineral density for implant 

placement. Hence, this study aimed to compare alveolar bone mineral density among pre and post-menopausal 

women using CBCT. 

Aim: To compare alveolar bone density by CBCT with periodontal status in pre-menopausal and post-

menopausal women. 
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Methodology: Thirty women of age group 35-55 years visiting the local CBCT centre for dental implants, 

were divided into two groups based on menopausal status as - pre and postmenopausal. They were evaluated 

for pocket probing depth (PPD), clinical attachment loss (CAL) and bone mineral density (BMD), using 

CBCT. 

Results: PPD and CAL scores were less in premenopausal women as compared to postmenopausal women. 

Difference in PD and CAL among two groups were statistically significant i.e. p=0.006 and p=0.001 

respectively. All 15 subjects in premenopausal group matched ideal BMD while in postmenopausal group 

only 12 out of 15 subjects matched the ideal BMD (p=0.112). 

Conclusion: Postmenopausal women had greater PD and CAL scores as compared to premenopausal women 

whereas BMD difference between the two groups was not statistically significant when measured on CBCT. 

Key words: CBCT, bone mineral density, pre-menopause, post-menopause and chronic periodontitis 

Introduction: 

Chronic periodontitis is an infectious disease resulting in inflammation within supporting tissues of teeth, 

progressive attachment and bone loss and is characterized by pocket formation and/ or gingival recession – 

Glossary of periodontal terms (GPT). Although presence of periodontal pathogens in dental plaque is 

considered as the prerequisite for the initiation of periodontal disease, a susceptible host is equally important. 

Various systemic factors can modify the susceptibility of the host. Among these the most important modifying 

factor that may influence pathogenesis of periodontal diseases is the level of sexual hormones. 1 

                

The fluctuation in the level of hormones mainly oestrogen and progesterone is responsible for the 

various physiological changes occurring in women at different phases of their lives. 2 A normal level of 

oestrogen and progesterone found in premenopausal women is 30-200pg/ml and 0.9ng/ml respectively. 3 The 

time frame between regular cycles and the cessation of menstrual periods, called perimenopausal transition, 

is 2-7 years. During this period, the level of oestrogen and progesterone begins to drop. 1 In post-menopausal 

women level of oestrogen and progesterone drops upto 5-43pg/ml and 0.15-0.6ng/ml respectively. 

             

 Studies have shown that gingiva, periosteal fibers, scattered fibroblasts of the lamina propria, 

periodontal ligament fibroblasts and osteoblasts demonstrates receptors for oestrogen and progesterone 4,5, 

suggesting that periodontal tissues are directly affected by these hormones.2  
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              Literature suggests that the level of inflammatory cytokines like interleukin 1 (IL-1), IL-6, IL-8, IL-

10, tumour necrosis factor alpha, granulocyte colony stimulating factor, and granulocyte-macrophage colony-

stimulating factor increases after menopause because of low oestrogen production. This increase in 

inflammatory cytokines causes stimulation of mature osteoclasts, modulation of bone cell proliferation and 

resorption of both skeletal and alveolar bone. 6 Long bones have turnover rate much lesser than that in alveolar 

bone. 7,8 Therefore, alveolar bone shows early manifestation of systemic imbalance in bone resorption and 

deposition as compared to other bony sites in the body. 8  

             

 Progesterone have shown to play a pivotal role in regulation of bone density by competing with 

glucocorticoids for an osteoblast receptor and also by inhibition of the glucocorticoid induced osteoporosis. 

Therefore, inhibition of osteoclast down regulation by reduced oestrogen and the increased cortisol inhibition 

of osteoblasts via the reduction of competition with progesterone together results in decreased bone density 

in   postmenopausal women. 8 

             

 Klemetti et al found that the postmenopausal women who had high bone density along with deep 

periodontal pockets retained teeth more readily than those with osteoporosis or those with low bone density. 

The gold standard for measurement of BMD is dual energy x- ray absorptiometry (DEXA) which is a two 

dimensional projection system. 9 But in the present study cone beam computed tomography (CBCT), a three 

dimensional projection system, was used to determine the bone mineral density. 

             

   A cone-shaped X-ray beam is centered on a 2-D detector for CBCT imaging. 3-D image is 

constructed from series of 2-D images obtained with the help of modification of the original cone-beam 

algorithm. CBCT has been commonly used in the field of implantology as it provides accurate determination 

of the quantity and quality of bone available for the implant placement. CBCT can also be used for detection 

of the intra-bony and furcation defects, dehiscence, fenestration, and periodontal cysts. A detailed 

morphologic description of the bone with minimal error margins can be provided by CBCT imaging. 10 

             

  Thus the aim of the current study was to compare alveolar bone density by CBCT taken for implant 

patients with periodontal status in pre-menopausal and post-menopausal women. 
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Materials and methods 

Thirty women of age group 35-55 years, who visited the local CBCT centre of Dhule district for image 

analysis in order to assess alveolar bone density as a prerequisite for dental implant placement were recruited 

into the study. Based on their menstrual cycle cessation history, women were divided into two groups as - pre 

and post-menopausal (15 women in each group).  

Inclusion criteria (for both groups): 

• Systemically healthy women with age group between 35-55 years having chronic periodontitis. 

• Not undergone any type of periodontal therapy 6 months prior to the initial examination. 

Exclusion criteria (for both groups): 

• Patients on antibiotic therapy, long term steroid medication, hormone replacement therapy (HRT) and 

Calcium supplements. 

• Early onset of menopause. 

Informed consent was taken from all the patients before commencement of the study. Ethical committee 

approved this study. 

Data collection 

All the subjects were evaluated for probing pocket depth (PPD), clinical attachment loss (CAL) and bone 

mineral density (BMD). PPD and CAL were recorded by using UNC 15 probe. The probe was inserted parallel 

to the long axis of tooth and PPD was measured from gingival margin to base of the pocket while CAL was 

recorded from CEJ to base of the pocket. 

BMD was recorded using CBCT,based on Misch bone density classification [Table: 1] 11  Fig: 1 and Fig: 2 

showing CBCT images of pre and postmenopausal women respectively. 

 

Results 

Data obtained was statistically analysed. Statistical analysis was carried out by using mean ± standard 

deviation (SD), p – value, t – test between two groups; pre-menopausal and postmenopausal. Independent t 

test was done to compare PPD and CAL while chi-square test was done to evaluate BMD difference between 

both the groups. For PPD and CAL scores, significant difference was found between both the groups as shown 
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in Table: 2 suggesting post-menopausal women to be more prone to periodontal changes as compared to pre-

menopausal women 

 

                   BMD was also compared in this study in which all the subjects matched with ideal bone density 

grade [as mentioned in Table:1] in pre-menopausal women whereas in post-menopausal women, 12 subjects 

out of 15 had bone density grade similar to ideal grade (p=0.112) [Table:3] suggesting that not all 

postmenopausal women with chronic periodontitis show bone density changes. 

 

Discussion 

The present study was carried out to compare BMD by CBCT along with periodontal status among pre and 

post-menopausal women with chronic periodontitis. In this study mean  PPD and CAL were less in pre-

menopausal women (1.718mm) and (2.129mm) as compared to post-menopausal women (1.995mm) and 

(2.605mm) respectively. Difference in PPD and CAL scores among the two groups was statistically 

significant viz. (p=0.006) and (p=0.001) respectively [Table:2]. These results are comparable with the 

previous study by Varghese, et al who compared periodontal status among pre and post-menopausal women 

and concluded that postmenopausal women have a greater tendency to acquire periodontal disease.[6] Study 

by Payne et al in 1999 suggested that low oestrogen level in post-menopausal women is associated with 

progression of periodontal disease.12 

                 Several researches have been done to compare periodontitis with the BMD. In a study by Suresh 

et al who compared periodontal status along with BMD of lumbar spine (L2) and femur using dual energy X-

ray absorptiometry (DEXA) among pre and postmenopausal women, found that there was increased 

proportion of osteopenia and osteoporosis cases of lumbar spine and femur in postmenopausal women with 

periodontitis suggesting that there is association between bone mineral density and periodontitis. 13 Tezal et 

al (2000) compared skeletal BMD by DEXA and periodontal status by assessing CAL and interproximal 

alveolar bone loss (ABL) among pre and post-menopausal women and found that skeletal BMD was related 

to ABL & reduced BMD was risk indicator for periodontitis in post-menopausal women. 14 

 

                    While Klemetti et al (1994) observed that loss of teeth was unrelated to loss of bone density, and 

that the development of periodontal disease did not depend on bone density. 15 Similarly Elders et al in 1992, 
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who conducted study on 286 Caucasian women between 46 and 55 years of age found no significant co-

relation between clinical parameters of periodontitis and bone mass parameters. 16 

 

                Various methods have been used to compare the bone condition in pre and post-menopausal women. 

Kolte et al used digital panoramic radiographs for risk assessment of osteoporosis in pre- and postmenopausal 

periodontally healthy and chronic periodontitis women,17 whereas Svedha et al  assessed bone mineral density 

(BMD) in pre and post-menopausal women with and without chronic periodontitis  using dual energy X-ray 

absorptiometry scan.9 

 

                Earlier detection of change in bone mineral content can be predominantly observed in trabecular 

structures like vertebrae, thus the trabecular structures are the preferred site for the assessment of BMD.13 But 

imaging vertebrae for comparing BMD among pre and post-menopausal women require additional radiation 

exposure and cost to the patient. In the present study, BMD was measured on CBCT taken as a requirement 

for imaging the alveolar bone density (which also show trabecular structures) for placement of dental 

implants, so the advantages of present study over previous studies were that no additional radiation exposure 

was required with no additional cost to the patient. 

 

Limitations 

 Small sample size was taken in this study. 

 As DEXA is gold standard for BMD measurement, study should be conducted to compare DEXA 

BMD records with CBCT BMD records in-order to determine the accuracy of CBCT in measuring 

BMD. 

 

Conclusion 

Postmenopausal women had greater PPD and CAL scores as compared to premenopausal women whereas 

BMD difference between the two groups was not statistically significant when measured on CBCT. As post-

menopausal women showed more periodontal destruction, it is suggested by this study that post-menopausal 

women need to get screened regularly in order to prevent progression of periodontal disease to severe form. 
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Table: 1 Misch’s classification of bone density: 

 

BONE 

DENSITY 

DESCRIPTION TYPICAL ANATOMIC 

LOCATION 

HOUNSFIELD 

UNITS 

D1 Dense cortical Anterior mandible >1250 

D2 Porous cortical 

and coarse 

trabecular 

Anterior mandible 

Posterior mandible 

Anterior maxilla 

850-1250 

D3 Porous cortical 

(thin) and fine 

trabecular 

Posterior mandible, 

Anterior maxilla 

Posterior maxilla 

350-850 

D4 Fine trabecular Posterior maxilla 150-350 
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Table: 2 Comparison of PPD and CAL among pre-menopausal and post-menopausal women 

 

Independent t test; * indicates significant at p≤0.05 

 

 

 

Table: 3 Comparison of BMD among pre-menopausal and post-menopausal women 

Bone mineral density 

Groups 

Chi-square value p value 

Pre Post 

Match 15 12 

3.333 0.112 (NS) 

Non-match 0 3 

Chi-square test; * indicates significant at p≤0.05 

 

Parameter Groups N Mean Std. Deviation t value p value 

PPD 

Pre-menopausal 15 1.718 0.25 

-3.008 0.006* 

Post-menopausal 15 1.995 0.26 

CAL 

Pre-menopausal 15 2.129 0.32 

-3.942 0.001* 

Post-menopausal 15 2.605 0.34 
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Fig 1 CBCT image of pre menopausal women 
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Fig 2 CBCT image of post menopausal women 

 

 

 

 

 

 

 

 


