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Abstract 

The number of patients undergoing hormone replacement therapy (HRT) to counterbalance 

hormonal changes is increasing. Patients follow HRT not only to avoid climatic symptoms but also to protect 

themselves from cardiovascular disease and osteoporosis. HRT is an option for women who need drug therapy 

to reduce the risk of osteoporosis, including women at high risk of fracture for the next 5-10 years. Oestrogen 

supplementation can modulate the periodontal destruction rate through mechanisms involving inhibition of 

matrix metalloproteinases (MMP-8 and MMP-13) and cytokines involved in bone resorption. 
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Introduction 

Osteoporosis is a silent disease 

that in most cases has no symptoms until 

fractures occur. It is characterized by low 

bone density and changes in bone 

microarchitecture that reduce bone 

strength and increase the risk of fracture. 

Oestrogen deficiency that occurs after 

menopause induces an increase in RANK 

ligand and a decrease in osteoprotegerin 

secretion. 

The WHO has identified 

osteoporosis as a major public health 

problem due to the prevalence and serious 

consequences of fractures due to 

osteoporosis [1]. 

After menopause, the general 

skeletal bone mass decreases due to 

oestrogen deficiency, this process leading 

to osteoporosis. It is necessary to evaluate 

the relationship between periodontitis and 

osteoporosis, the bone damage being 

closely related to the evolution of 

periodontal status. 

Menopause is a biological 

phenomenon associated with the complete 

cessation of reproductive capacity in 

women as a consequence of physiological 

aging. Worldwide, the age at which 

menopause is reached varies between 40-

58 years, with an average age of 51 years. 

Factors that contribute to the onset of 

menopause include smoking, malnutrition, 

race, socioeconomic status, number of 

births, genetic factors, contraceptive use 

and alcohol consumption. 



Romanian Journal of Medical and Dental Education 

Vol. 9, No. 2, March - April 2020 

 

 7 

The hormonal changes 

observed during this period are manifested 

in the form of several symptoms including 

changes in the menstrual cycle, psycho-

emotional and vasomotor impairment, 

urogenital dysfunction, cardiovascular 

impairment, osteoporosis, type II diabetes, 

uterine and breast cancer and mental 

impairment. 

The decline in quality of life at 

this stage is associated with factors such as 

vasomotor disorders, sleep problems, 

chronic conditions such as arthritis or 

migraines, osteoporosis, varicose veins, 

obesity. 

Although there are many 

contradictory opinions about the 

effectiveness and safety of this treatment, 

hormone replacement therapy is often 

considered the best way to eliminate the 

consequences of menopause. 

 

Osteoporosis and hormone 

replacement therapy 

During menopause, women 

undergo biological changes, especially in 

terms of hormone secretion [2]. Some of 

these cases also show worsening of 

general health. The number of patients 

undergoing hormone replacement therapy 

(HRT) to counterbalance hormonal 

changes is increasing. Patients follow HRT 

not only to avoid climacteric symptoms 

but also to protect themselves from 

cardiovascular disease and osteoporosis 

[3]. 

Oestrogen, progesterone and 

androgen receptors are present in all cell 

types. HRT has been shown to reduce the 

risk of hip and spine fractures and reduce 

bone loss in postmenopausal women. HRT 

is an option for women who need drug 

therapy to reduce the risk of osteoporosis, 

including women at increased risk of 

fracture for the next 5-10 years [4]. The 

data concluded that the incidence of 

fractures in peri- or postmenopausal 

women increased significantly 3 years 

after the publication of the results of study 

II of oestrogen / progestin replacement 

therapy followed by a decline in hormone 

therapy, in preference to other agents that 

modify bone tissue [5]. The results of that 

study using equine oestrogen and 

progesterone indicated an increased risk of 

venous thromboembolism, heart attack, 

cardiovascular complications and breast 

cancer following HRT. These results 

contradict decades of clinical and 

observational studies, as well as clinical 

experience that have validated HRT. 

Current recommendations include short-

term uses in the prevention of 

osteoporosis. 

The Women's Health Initiative 

study also demonstrated benefits of HRT, 

such as a significant reduction in the risk 

of colon cancer [6]. The effect was more 

significant in women who started therapy 

5 years after menopause [7]. The net 

clinical effect of oestrogen is anti-

resorption activity, preventing 

osteoporosis by inhibiting resorption and 

bone turnover. Low-dose oestrogen 

therapy is a current monotherapy option 

for preventing bone loss in 

postmenopausal women [8]. Androgen 

treatment stimulates bone neo-formation, 

leading to a more significant increase in 

BMD compared to single oestrogen 

therapy [9]. 

Physiological changes 

associated with menopause can cause, in 

some cases, an unpleasant 

symptomatology that includes thermal 

variations, night sweats, dyspareunia, 
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sleep disorders, irritability and even 

depression [10, 11]. Moreover, oestrogen 

deficiency caused by the onset of 

menopause, in association with age 

factors, favours the occurrence of systemic 

diseases including cardiovascular disease, 

heart attack, colorectal cancer and 

osteoporosis [10]. 

The incidence of osteoporosis 

is higher in females (80%) than in males 

(20%). Women have a lower total bone 

mass than men and the highest BMDs are 

found at younger ages for women (around 

the age of 25, with 98% of the final 

skeletal mass up to the age of 20) than in 

men (around the age of 30). Women reach 

menopause at an average age of 50-51 

years; the decrease of the per-menopausal 

oestrogen level (3-5 years before 

menopause) and after menopause (1 year 

without menstrual cycle) causes the 

acceleration of bone loss [8]. 

In women, there are two stages 

of primary bone loss. The first stage 

consists of trabecular bone loss as a result 

of oestrogen deficiency initiated by the 

onset of menopause that occurs over a 

period of 4-8 years and is characterized by 

high bone resorption and a reduction in 

bone formation. The second stage involves 

a slower loss of trabecular and cortical 

bone that occurs as a result of decreased 

bone tissue formation. 

Osteoporosis is a systemic 

skeletal disease characterized by bone loss 

and micro-architectural damage, with a 

consequent increase in bone fragility and 

susceptibility to fractures [12]. It can occur 

as a result of aging but can be accelerated 

by extrinsic and intrinsic factors. Although 

the bone appears to be inert, it is a 

dynamic tissue that receives about 10% of 

cardiac output and undergoes reshaping 

throughout life [13]. 

There are oestrogen receptors 

in osteoblasts and osteoclasts, so oestrogen 

can inhibit osteoclast formation, indirectly 

affect the expression of the KB factor 

ligand receptor activator (RANKL) by 

regulating cytokines, and can influence 

osteoclast formation by decreasing 

stimulus expression for colonies. 

macrophages. A low level of oestrogen 

also causes a decrease in the inhibition of 

osteoclatogenesis, with an increase in the 

activity of osteoclasts [14]. The net result 

is a decrease in bone mass and a decrease 

in endurance. 

 

Hormone replacement 

therapy and periodontal disease 

Pro-inflammatory cytokines, 

such as interleukins (IL-1, IL-6, TNFα), 

have elevated levels in tissues affected by 

periodontal disease. An interaction 

between these cytokines and the activated 

B lymphocyte ligand of kappa nuclear 

factor receptor (RANKL) / NF-KB 

receptor activator (RANK) / 

Osteoprotegrin (OPG) system has been 

described in the current literature. High 

amounts of IL-1 and TNFα cause elevated 

levels of RANKL, promoting 

osteoclastogenesis [15]. Activation of 

RANK by RANKL (member of the TNF 

family) is unnecessary for the formation of 

osteoclasts, their differentiation and 

activity. RANK is expressed on the 

surface of osteoclast precursors and 

RANK activation initiates their 

differentiation and maturation. This 

activation may be counteracted by soluble 

osteoprotegrin. OPG acts as a decoy 

receptor, binding to RANKL and 

inhibiting the interaction between RANKL 
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and RANK. OPG is expressed in gingival 

fibroblasts, periodontal ligament cells or 

epithelial cells. In cases of periodontitis, 

the RANKL / OPG ratio is favourable for 

bone resorption (Figure 1). Elevated 

RANKL levels are an indicator for an 

active disease site [16]. The results of 

studies in mice indicated that the level of 

RANKL is correlated with the level of 

pro-inflammatory cytokines (IL-1β, TNFα, 

interferon-gamma) in periods of active 

bone loss [17]. 

Hormone replacement therapy 

has been considered the only effective 

treatment recommended for the prevention 

of oestrogen deficiency-related diseases 

[18]. Following the publication of the 

results of the Women's Health Initiative in 

2002 and 2004 [19, 20], the use of HRT 

has become a hotly debated issue. 

Analysis of the Women's Health Initiative 

and other randomized clinical trials have 

suggested that the potential risks 

associated with HRT (increased risk of 

breast cancer and severe cardiovascular 

disease) depend on the regimen 

administered, dose, mode of 

administration, patient age, associated 

disease and duration. treatment [21-24]. 

Thus, based on current evidence, the 

purpose, dose and regimen of HRT should 

be individualized. 

 

 

 
Figure 1 RANK-RANKL-OPG mechanism of action 

 

 

Given that oestrogen deficiency 

is an important risk factor for osteoporosis, 

it is important to consider the role of 

oestrogen in the association between 

periodontal disease and osteoporosis. A 

longitudinal study of a small group of 

postmenopausal women indicated that 

oestrogen deficiency causes significant 

loss of interproximal bone density [25]. 

Moreover, the use of HRT has generated 

an increase in bone density in the crestal 

and subcrestal regions of the alveolar 

bone. It is not clear, however, whether 

these mineralization changes also led to 

changes in periodontal attachment. 

HRT has been associated with 

a reduction in alveolar bone loss [25] but 

some studies have failed to find an inverse 
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correlation between alveolar bone density 

and periodontal disease severity [26, 27]. 

Moreover, some authors have failed to 

demonstrate any benefit of HRT over 

alveolar bone density and height [28, 29]. 

An association of osteoporosis 

has been reported in postmenopausal 

women with periodontitis, loss of 

attachment, and gingival recessions [30]. 

A number of studies have indicated that 

reduced BMD has been associated with 

loss of clinical attachment [31]. Other 

studies have observed weak associations 

or even their absence between systemic 

BMD and periodontal attachment losses 

[26, 32]. 

HRT has also been associated 

with low levels of gingival bleeding on 

probing [33], results also demonstrated by 

our research [34]. It has been suggested 

that oestrogen may have an inhibitory 

effect on gingival inflammation by 

inhibiting pro-inflammatory mediators 

(IL-1, TNF-α, IL-6, IL-1β, IL-8) and 

inflammatory cellular mechanisms (PMN 

recruitment, lymphocyte activation). 

Similarly, oestrogen supplementation can 

modulate the rate of periodontal 

destruction by mechanisms involving 

inhibition of matrix metalloproteinases 

(MMP-8 and MMP-13) and cytokines 

involved in bone resorption [35,36]. We 

also demonstrated that the frequency of 

periodontal disease in the group without 

HRT was higher than in the control group 

[34]. 

There are studies that have 

shown that tooth loss is lower in patients 

following HRT [18, 28]; Krall et al. [37] 

observed that the risk of edentulousness 

was reduced by 6% for each year of HRT. 

There is significant alveolar ridge 

resorption in edentulous patients with 

osteoporosis and loss of alveolar ridge 

height is associated with osteoporosis and 

osteopenia [30]. Dental loss, however, is 

not an ideal surrogate assessment for 

periodontal disease, as it can also cause 

carious injuries or trauma. 

Hormone replacement therapy 

is a beneficial alternative for the treatment 

and prevention of systemic diseases in 

postmenopausal women, but the purpose, 

dose and regimen of HRT must be 

individualized. 

Hormone replacement therapy 

was associated with a lower degree of 

gingival inflammation, reflected in a lower 

percentage of bleeding sites in the group 

of patients following HRT compared to the 

group without HRT. 

The losses of dental-

periodontal units are lower in the group 

with HRT than in patients without HRT 

and, moreover, the number of teeth present 

on the arch is the longer the duration of the 

substitution therapy. 

 

Conclusions  

Thus, it can be stated that 

hormone replacement therapy generates a 

beneficial effect on periodontal structures, 

an effect that is all the better highlighted as 

hormone replacement therapy has a longer 

duration. It should be noted, however, that 

although the local effects are beneficial, 

the therapeutic rationale focuses on the 

overall well-being of the patient, also 

balancing the systemic effects of long-

term hormone therapy. 
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