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Abstract 

 

Various physiological changes are observed at specific phases of life in a women as there is a variation 

in the level of female sex hormones estrogen and progesterone. A significant influence is seen in the 

oral cavity especially in the gingival sulcus, periodontium and the alveolar bone. Oral health awareness 

in geriatric females is important to minimize these consequences. The rehabilitation process in geriatric 

females, thus requires a modified approach. A full clinical examination is required for complete 

evaluation prior beginning the prosthetic therapy. The further communication expressed here highlights 

geriatric females that constitute a significant group of patients who require special preventive and 

therapeutic care from clinicians in this period.    
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1. Introduction  

 

Progesterone produced by the ovaries is derived 

from the Latin word “pro gestationem” as it 

helps in transition of endometrium from a 

proliferative to the secretory stage, facilitating 

the nesting of blastocyst that is essential for the 

maintenance of the pregnancy.  It is a 

cholesterol derivative that has ample purposes 

in the human body and also has a significant 

effect on oral tissues as the receptors for 

estrogen and progesterone have been confirmed 

in the gingiva, attached periodontium & 

periodontal fibroblasts and scattered fibroblasts 

of the lamina propria and osteoblasts indicative 

of a direct action of sex hormones on 

periodontal tissues.1 Progesterone and estrogen 

directly or indirectly influence the cellular 

proliferation, differentiation and growth in 

target tissues.2 The action of these hormones 

influences the cytodifferentiation of stratified 

squamous epithelium and the synthesis and 

maintenance of fibrous collagen is altered. 

Consequently, the effectiveness of the epithelial 

barrier to bacterial insult decreases. These 

hormones may alter immunologic factors and 

responses, including antigen expression and 

presentation, cytokine production as well as the 

expression of apoptotic factors and cell death. 

Progesterone specifically, stimulates the 

production of prostaglandin E2 followed by the 

deposition of polymorphonuclear leukocytes 

(PMNL’s) in the gingival sulcus which 

consequently leads to the down regulation of 

IL-6 release by gingival fibroblasts in the oral 

cavity.3 The effect is also present in the 

microcirculatory system wherein; the 

endothelial cells and periocytes of venules are 

swollen, microthrombi are formed, and the 

disruption of mast cells and enhanced vascular 

proliferation is seen. The above events trigger 

the inflammatory response of the periodontal 

tissues which is observed at various junctures in 

the women life cycle, i.e; puberty, pregnancy 

and postmenopause.4 

 

Progesterone: Influence on Oral Health 

Geriatrics and specifically geriatric dentistry 

pertaining to females comprises of 

implementation of comprehensive preventive 

and tooth replacement dentistry protocols with 

many challenges.5 Women in the fifth decade 

(45-55 years) of their life stop producing 

estrogen and progesterone leading to the end of 

menstruation cycle giving rise to physiological 

changes and a number of oral symptoms in an 

otherwise healthy women such as oral dryness, 

dysgeusia, altered pain tolerance, burning 

mouth syndrome, menopause associated 

osteoporosis, alveolar bone loss and low 

tolerance in the edentulous mouth to the 

removable prosthetic restorations usage. A 

variation in inflammatory mediators, and 

alteration in vascular permeability results in 

more plaque accumulation and a risk of 

advanced periodontitis.6 The dentist is often the 

first to appreciate numerous changes that are 

experienced in the oral cavity during 

menopause.4 

 

Periodontal Health and Menopause 

Lessened progesterone levels not only affects 

the amount of saliva secreted but also the 

composition. The level of steroid hormones 

reduces the intestinal absorption of calcium in 

the body. This further leads to an increase in 

serum parathyroid hormone levels (PTH). PTH 

is the hormone responsible for the regulation of 

calcium and phosphate metabolism in the body. 

This regulation results in an increased calcium 

release into blood serum and saliva.7,8 It has 

been observed that there is a lessened salivary 

flow rate (both stimulated and unstimulated) 

consequently leading to a reduction in the 

hydration of oral mucosa, thereby causing its 

thinning, friability, atrophic, decrease in 

elasticity and increased susceptibility to 

mechanical injuries.9 The use of removable 

prosthesis in such cases may often act as an 

irritant and frequent removal and placement can 

injure this thin mucosa.8  

 

Postmenopausal Gingivostomatitis 

The absence of hormones leads to worsened 

gingival health followed by periodontal disease 

and tooth loss. There is an alteration in taste 

sensation and many patients complain of 

metallic taste. The postmenopausal gingivitis is 

comparable to chronic desquamative gingivitis. 

According to a past study estrogen and 

progesterone deficiency leads to an increased 

immune reaction. Low production of estrogen 

with an increased production of interleukin 1, 6, 

8, 10, tumour necrotic factor α, granulocyte 

colony stimulating factor inhibits the 

inflammatory cytokines expression. 

Consequently, there is bone resorption, more 

intense gingival inflammation, oral bone loss 

followed by clinical attachment loss and tooth 

loss.12   
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Burning Mouth Syndrome 
Many geriatric women consistently report of 

pain/burning sensations in the oral mucosa, 

without any convincing explanation on 

examination. This condition known as the 

burning mouth syndrome can have a marked 

effect on the tongue, palate, buccal mucosa and 

the throat. Similar burning sensation is also 

reported beneath the denture bearing areas 

making it all the more difficult for a female to 

wear the prosthesis. Mukatash-Nimri in a 

clinical study on complete denture wearers on 

129 patients (112   females where all the 

females had low estradiol and progesterone 

levels) for 6 months or more and had burning 

sensations, verified the location of burning 

sensation. Acrylic monomer allergy by patch 

testing and complete blood count was also 

done. The above denture elements acted as local 

factors that were associated with burning 

sensation as they all were significant so new 

prosthesis was fabricated for them the and the 

symptoms were reduced in 35 out of the 64 

patients.13 

 

Xerostomia in Geriatrics  

Saliva is a complex biological fluid that plays a 

vital role in the overall maintenance of the oral 

cavity. It helps in keeping the mouth moist at all 

the times, thus; helps in chewing, swallowing, 

taste perception and oral flora regulation. 

Xerostomia is a subjective feeling of dryness, 

most often caused by decreased salivation or 

when the salivary factor is normal, but there is 

a reduction in its components.14 

Postmenopausal women have decreased 

unstimulated and stimulated sublingual and 

submandibular salivary gland secretions when 

compared to premenopausal women. The same 

is not related to any medication effect. Presence 

of concomitant systemic diseases in 

menopausal women such as diabetes, 

rheumatoid arthritis, Sjogrens syndrome and 

constant use of many medications increase the 

effect.15 Studies conducted by Mahesh et al.16, 

Rukmini et al.17, Kullander et al.18, and Foglio-

Bonda et al.19 concluded a significant decrease 

in salivary flow rate during the menopausal 

period.  

 

Reduced saliva secretion, which is the principal 

defense factor in the oral cavity, can lead to a 

number of problems, such as the higher 

occurrence of dental caries, oral infections, 

dysphagia, taste disturbance, and increased 

sensitivity of the mucosa to mechanical 

injuries.6   In a complete denture patient it helps 

in the retention of denture as it forms a layer of 

saliva between the intaglio surface of the 

denture and the adjacent mucosa. Insufficient 

saliva can result in the disruption the microbial 

balance and pathogens such as Candida 

Albicans and Streptococcus mutans because the 

moist environment is also important for 

colonization and growth of microorganisms on 

oral surfaces.7 Mechanical trauma and other 

oral infections such as halitosis and discomfort 

are also experienced in xerostomia. It is advised 

to immerse the prosthesis in benzoic acid, 

chlorhexidine (0.12%) and sodium 

hypochlorite (1%). Soft denture liners and 

specialized dentures incorporating artificial 

saliva reservoir that exhibit slow, sustained and 

continuous release of salivary substitute should 

be a choice for such patients. For eg. Split 

denture technique in mandibular denture and 

liquid supported closed dentures.5, 20   

 

Removable Prosthetics as a Rehabilitation 

Therapy: Modifications  

The prosthetic restorations in edentulous or 

partially edentulous patients improves the 

overall oral-health related quality of life as 

demonstrated by several studies.21 Malnutrition 

is a common observation in at least 50% 

geriatrics as the persisting state gives rise to 

problems associated with chewing, or 

insufficient oral hygiene.22 Removable 

prosthodontics (in cases of partially edentulous 

arch) as a treatment plan requires thorough 

periodontal examination, i.e, gingival 

appearance, bleeding on probing, plaque 

deposits. For good prognosis and improved 

acceptance of prosthetic treatment participatory 

decision-making regarding prosthetic treatment 

should be done. In geriatric females where 

complete denture therapy is required 

psychological, anatomic and constructional 

factors have to be considered.23 The prosthetic 

treatment in geriatric dentistry should be based 

on the g-3-S principle, i.e; simple, stable and 

solid. Considering the removable prosthetics 

attention has to be given to: 

 

 The prosthesis should be easy to handle for 

patients. 

 A stable design should be made to avoid 

fractures in case of accidental dropping.  
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 The prosthesis should be solid, implying 

that no dental problems are expected in near 

future after the completion of prosthetic 

treatment.  

 

The prosthesis fabricated for geriatric females 

should be such that it can be modified easily in 

case of tooth loss or other biological 

complications. Thin mucosa as explained 

earlier makes the finishing and polishing of 

dentures important for better fit and function.5 

Antifungal agents can be incorporated into the 

acrylic surface of the dentures as it will lessen 

the monomer irritation and chances of denture 

stomatitis. In the cases, where partial 

replacement of teeth is required, strict oral 

hygiene maintenance along with full mouth 

scaling and a tooth brush that is soft where 

brushing using “toe” or “heal” should be 

recommended.8 DeVan suggested preservation 

of the teeth left is more important than the 

replacement, thus; a hygienic design should be 

preferred that consists of a prosthesis that 

accumulates less plaque, allows minimal 

coverage of gingival margins with the denture 

connector and secondly providing appropriate 

relief at the margin between the denture and the 

gingiva.. Extensive anatomic limitations such 

as alveolar yokes/plicae should be avoided.9 

 

Treatment Planning in Completely 

Edentulous Patients 

Complete dentures are still a successful 

provision even for patients with past prosthesis 

experience. The prognosis and success of a 

complete denture therapy depends on the 

application of fundamental prosthodontics 

applied for fabrication. The dentures should be 

well extended and balanced articulation should 

be achieved. Patients who are existing complete 

denture wearers and have proven successful can 

be given duplicate dentures.24 

 

Fixed Prosthetics as a Rehabilitation 

Therapy: Modifications  

Resorption of the alveolar ridge is the main 

sequalae of the iatrogenic risk of rehabilitation 

with a removable prosthesis. Comparative 

evaluation of bone resorption in a study 

conducted by Ozan O et al, was higher in RPD 

wearing patients.25 Open embrasures with 

spacing of at least 2mm between the mucosa 

and alveolar ridge should be the ideal design of 

a fixed partial denture. It permits mechanical 

cleansing of the under surface along with the 

inter-proximal surfaces of the pontics. In 

reduced dentition presentations a distally 

extending cantilever can act as a favorable 

alternative.26 Shortened Dental Arch (SDA) 

concept has marked excellent results in geriatric 

females. It avoids extensive restorations in 

replacing molars in clinical settings with 

typically ten occluding antagonistic pairs.27 

 

Menopause Associated Osteoporosis and 

Implant Supported Rehabilitation  

Low progesterone levels also leads to reduced 

Bone Mineral Density (BMD). When this BMD 

level falls below 2.5, it leads to a reduction in 

bone mass or osteoporosis. In geriatric women 

with progesterone deficiency, there is a net 

systemic bone resorption followed by a loss in 

trabecular bone structure, loss of skeletal 

strength and ultimately bone fracture. Thus, the 

bone loss is attributed to the low circulating 

levels of 17β-estradiol that alters the 

mechanism of bone resorption and formation. 

Osteoporosis has been associated with an 

increased rate of tooth loss, periodontal disease 

and loss of bone density. 28, 29 

 

Nowadays, with the predictability of 

osseointegration the dental implants are being 

widely used to replace missing teeth and 

stabilize complete removable prostheses. The 

major advantage of implants is that they 

preserve alveolar bone and an increase in bite 

force when compared to conventional complete 

dentures.30 Patients suffering from debilitating 

diseases such as poorly controlled diabetes 

mellitus, blood dyscrasias, less immunity are 

unsuitable for implant placement. The planning 

for the same in a post menopause female is a 

complex procedure and the same should 

commence with placement of implant via a 

surgical guide fabricated post measurement of 

cortical bone thickness using CBCT. A study 

conducted by Chun Ko Y to study the 

correlation of menopausal age and thickness of 

the cortical bone at the planned implant site 

concluded that the posterior and anterior 

mandible region in the geriatric females had 

highest thickness and density. The posterior 

maxilla region, had the lowest bone density. 

Vitamin D, calcium, smoking and alcohol abuse 

are other parallel factors that have a marked 

effect on bone metabolism.31 Delayed loading 

should be the ideal protocol for the placement 

of prosthesis, paying specific attention on the 
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torque analysis at the time of implant insertion. 

Diverse implant surface modifications such as 

bio activated, drug loaded or chemically treated 

that can enhance contact bone formation and 

osseointegration can be chosen.32 Implant-

retained prostheses, another treatment modality 

has been a major advance in the treatment of 

patients with denture wearing difficulties, and 

offer the possibility of overcoming many of the 

problems associated with conventional 

replacement dentures. Implant retained 

mandibular overdentures should be considered 

as the first choice of treatment in edentulous 

patients.32 Meticulous oral hygiene 

maintenance including regular proper biofilm 

and plaque removal should be advised.  

 

Hormone Replacement Therapy (HRT) For 

Menopause 
Alveolar bone responds readily to external 

influences and undergoes physiological 

changes, thus the maintenance of alveolar bone 

should be the solitary aim before planning any 

rehabilitation therapy in a geriatric female. 

Hormone Replacement Therapy (HRT) is 

considered as a rational approach for 

management of menopause associated 

osteoporosis. This therapy is used to boost the 

hormonal levels and relieve some symptoms of 

low estrogen and progesterone levels. 

However, the risks associated with the usage of 

hormone therapy published in the Women’s 

Health Initiative (WHI) findings in 2022 and 

2004 have questioned its utility. It depends on 

the type of hormone therapy, the dose and the 

duration for which the medication is taken. The 

risks of the same include heart disease, stroke, 

blood clots, increased chances of gall bladder/ 

gallstones, increased risk of dementia and 

breast cancer.  Hormone replacement therapy 

can be used in cases where there is a need to 

prevent bone loss such as in the cases of 

postmenopausal osteoporosis. Periodontal 

disease also known as a “silent disease” without 

the women even realizing, advances to Stage 4 

where the periodontitis is severe. The clinical 

significance of HRT and its relation in 

periodontal health regimen is not well 

recognized. A study conducted by Stavroglou 

in 2020, showed that the peroiodontitis 

symptoms disappeared after about 6 months 

from the beginning of HRT.33 This therapy 

controls the amount of breakdown of 

periodontal tissue by down regulation of matrix 

metalloproteinase (MMP-8 and MMP-13) and 

cytokines. The doctors usually recommend 

medications such as Bisphosphonates to treat 

the same. The risk of tooth loss was also 

lessened in women who used HRT than those 

who did not.  This therapy may help if a female 

can’t tolerate or aren’t benefitting from other 

treatments.34 

 

2. Conclusion 

 

Aging is a natural process and this should be 

viewed as a normal and inevitable biological 

phenomenon. The estrogen and progesterone 

release is decreased as a woman progresses 

through certain stages in her reproductive life 

cycle, negatively impacting the oral mucosa 

and the periodontal tissues. Addressing these 

gender-specific oral health issues is of 

paramount importance to healthcare 

professionals. A complete medical history 

followed by thorough intra oral examination of 

the mucosa, periodontium and dental condition 

of the remaining teeth, monitoring salivary flow 

both stimulated and unstimulated should be the 

standard protocol before beginning any 

required rehabilitation. The role of hormone 

therapy (HT) in reversal of oral symptoms is 

still controversial. Randomized controlled trials 

and long-term follow ups are required to 

evaluate and establish the effect of hormone 

therapy considering oral health parameters.  
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