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Abstract

Ageing is a natural phenomenon, and is associated with an increase in incidence of oral mucosal lesions (OMLs) 
such as candidiasis, candida associated denture stomatitis, oral lichen planus, viral infections and oral cancer that 
have profound impact on the quality of life of an individual. Moreover, elderly population suffer from chronic 
diseases, adverse drug reactions of medications, and polypharmacy may worsen the oral health care. Geriatric 
population living in remote areas, have limited access to dental health care centres and require personalized care. 
Reinforcement of optimal oral hygiene should be a goal and to achieve this dentist should educate and increase 
awareness among geriatric population about association between oral and systemic health. This review highlights 
the oral mucosal changes prevalent in the geriatric population and preventive measures that should be adopted for 
healthy ageing.
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Introduction

Aging is a natural physiological process, and 
prevalence of chronic dental conditions increases as 
the life span of an individual decreases.1 According 
to World Health Organization (WHO) survey 
reports, approximately 600 million are aged 60 
years and above, and by 2050, developing countries 
like India might face a major demographic 
underway, that is proportion of older people may 
become more than any other age group. It has been 
estimated that around 2 billion people, particularly 
in developing countries would age rapidly and will 
suffer from high levels of disability.2 In 2002, WHO 
introduced the concept of “Active Ageing” that is 
reduction of risk factors of chronic dental diseases, 

and implementation of preventive strategies 
result in healthy ageing with less morbidity and 
disability.3 Douglass proposed the terminologies to 
describe geriatric population as:

i)� old� age� re�ects� social� constructs� of�
chronologic age;

ii) frail elderly refers to older individuals with 
physical and functional impairment,

iii) vulnerable older individuals are at risk of 
morbidity and mortality within two years;

iv) oldest old refers to upper age group 75 to 90 
years; and

v) successful aging refers to decline in physical 
and mental function with chronologic age.4
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It�is�well�established�fact�that�oral�health�re�ects�
the overall systemic health, and reinforcement of 
oral health is cornerstone towards optimal health 
of an individual. The common dental problems 
observed in older age include progressive 
edentulism resulting in decrease in masticatory 
ef�ciency,� temporomandibular� joint� disorders,�
chronic oro facial pain, periodontal disease, root 
caries, oral mucosal lesions, and oral cancer etc, 
eventually affecting quality of life of patients.5 
Studies have shown that older individuals with 
cognitive impairment have poorer oral health 
manifested as decrease in number of teeth, increase 
in rate of dental caries, gingival recession, and oral 
infections.6 Therefore, maintenance of adequate 
oral�hygiene�becomes�dif�cult� for� the�patient�and�
severe complications of dental diseases places 
dentists in a challenging position to effectively treat 
such diseases. Moreover, severity of symptoms of 
pain and/or burning sensation due to oral mucosal 
lesions (OMLs) such as erythematous candidiasis, 
denture stomatitis, erosive or erythematous oral 
lichen planus, non-homogeneous leukoplakia, 
oral cancer, and potentially adverse reactions due 
to inappropriate medications in older age is more 
than normal individuals.7 Geriatric population 
living in remote areas, have limited access to dental 
health care centres and need personalized care. 
To the above consideration, this review aims to 
discuss age related oral mucosal lesions prevalent 
in geriatric population and preventive strategies 
essential for healthy ageing.

Oral Mucosal Lesions in Geriatric Population

Fungal infections

Increase of opportunistic fungal infections 
in older age has become an issue of health 
concern. Literature has suggested that immune 
dysregulation, prolonged broad spectrum antibiotic 
use, topical or systemic steroids, steroid inhaler use, 
immunosuppressants or chemotherapeutic agents, 
and xerostomia as a result of diabetes mellitus or as a 
side effect of medications increases susceptibility of 
older age to invasive fungal infections. In addition, 
majority of older patients are denture wearers and 
are more vulnerable to denture associated candidal 
infection i.e., denture stomatitis.8 Increase in rate 
of hospitalization has been observed for older 
individuals which increases risk of nosocomial 
and opportunistic fungal infections.9 Researchers 
have investigated that saliva plays a key role in 
decreasing colonization of candida species due 
to cleansing action, and presence of antimicrobial 
defensive molecules such as lysozyme, lactoferrin, 

and immunoglobulin IgA decreases the adherence 
of microorganisms to the oral mucosal surfaces.8

Candidiasis 

Candida albicans (C. albicans) is the main fungal 
pathogen causing blood stream infections, but 
infections with non albicans candida species such 
as C. glabrata, C. parapsilosis, C. tropicalis and 
C. krusei are also prevalent. The most common 
opportunistic infection is candidiasis that can 
present as acute pseudomembranous candidiasis 
(oral thrush), acute atrophic candidiasis, chronic 
hyperplastic candidiasis (candidal leukoplakia), 
candida associated denture stomatitis and angular 
cheilitis.8 Psuedomembranous candidiasis manifest 
as thick white curd like plaques on the buccal 
mucosa removable by gauze or tongue blade. 
Lesions are usually asymptomatic, but patient may 
complain of localized soreness, and dysphagia on 
involvement of oropharynx, that is oropharyngeal 
candidiasis. Acute erythematous candidiasis, 
particularly associated with antibiotic or steroid 
inhaler use present as diffuse erythematous area 
on hard palate or dorsum of tongue. Denture 
stomatitis account for 8.4% of OMLs in older 
individuals characterized by erythema and 
in�ammation�of�denture�bearing� surfaces.� Patient�
may complain of local soreness, burning sensation, 
or taste alterations. Common risk factors of 
denture stomatitis in older age are poor oral and 
denture�hygiene,�trauma�due�to�ill-�tting�dentures,�
nocturnal denture wearing, smoking, and decreased 
salivary production.8,9 In 1962, Newton proposed a 
classi�cation�for�denture�stomatitis�as:�punctiform�
hyperaemia (class I), diffuse hyperaemia (class II), 
and granular hyperaemia (class III). Granular type 
of denture stomatitis seen as nodular appearance 
of central area of hard palate is more prevalent in 
older age group. Angular cheilitis appears as an 
erythematous� �ssure� at� the� corners� of� the�mouth�
linked with C. albicans and staphylococcus aureus 
co-infection.10 

Presumptive diagnosis based on the history 
and�clinical�examination�is�suf�cient�to�diagnose�a�
patient�with�oral�candidiasis,�but�for�con�rmatory�
diagnosis swab should be taken from affected region 
for microscopy or culture that reveals the presence 
of candidal hyphae, suggestive of candida species 
infection. Moreover, differential culture media such 
as HiChrome agar and automated VITEK 2 system 
enables� identi�cation� of� non� albicans� candida�
species.8,9 Topical and systemic antifungals are the 
mainstay of treatment of oral candidiasis. Topical 
antifungals such as nystatin and clotrimazole in 
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form of oral suspension or troches are prescribed 
for 7 to 14 days and continued for two weeks after 
regression of lesions. For denture stomatitis, topical 
antifungal should be applied to both denture base 
and oral mucosa and patients should be advised 
to discontinue wearing of dentures at night, to 
soak them in solutions containing chlorhexidine or 
sodium hypochlorite and to regularly clean their 
dentures with tooth brush.10 Recently studies 
have found high sensitivity of locally administered 
probiotics in the inhibition of candida colonization, 
but further clinical trials should be conducted to 
validate the effectiveness of probiotics.11

Candidal leukoplakia (chronic hyperplastic 
candidiasis)

Chronic hyperplastic candidiasis or candidal 
leukoplakia appears as well demarcated, non-
scrapable raised white patches intermixed with 
erythematous areas, bearing resemblance to 
speckled leukoplakia. Chronic hyperplastic 
candidiasis can occur at any age; and is often seen 
in smokers and denture wearers.12 It has been 
suggested that lesion appears as if candida has 
been superimposed over pre-existing leukoplakia 
and elderly people diagnosed histopathologically 
as oral leukoplakia with an epithelial dysplasia 
are at higher risk to develop candidal infection. 
Lesions are usually asymptomatic, and regress 
after smoking cessation and treatment with an 
appropriate antifungal therapy.12,13

Deep fungal infections

Fungal pathogens such as Aspergillus fumigatus, 
Cryptococcus neoformans, Histoplasma 
capsulatum, Blastomyces dermatitidis, and 
Zygomycetes class can cause invasive deep 
fungal infections in elderly. Chronic progressive 
disseminated histoplasmosis occurs with more 
severity in elderly characterized by severe 
immunosuppression and defect in cell mediated 
immunity. Patients should be examined for 
pancytopenia, and painful ulcerative, erosive 
and nodular lesions on the palate, tongue and the 
lips.14 Chest radiograph reveals diffuse cavitary 
pulmonary� in�ltrates,� indicative� of� severe�
pulmonary infection. Besides histoplasmosis, 
blastomycosis and coccidiomycosis are other deep 
mycotic infections prevalent in older age due to 
immune� dysfunction.� Super�cial� mucocutaneous�
ulcerations, granulomatous, or verrucous like 
lesions are oral manifestations commonly observed. 
Diagnosis of deep mycotic infections is based on 
the history, clinical examination, fungal culture, 

microscopic and serological evaluation. Promising 
modalities such as polymerase chain reaction 
(PCR) and western blot have been introduced to 
detect antibodies, still biopsy should be considered 
for oral deep seated fungal infections.15 Azole 
antifungals are routinely prescribed by dentists 
to treat oral fungal infections which include 
nystatin,� clotrimazole,� �uconazole,� itraconazole,�
and ketoconazole. Fluconazole tablets 200-400mg 
for� 7� to� 14�days� remains� a��rst� line� treatment� for�
oropharyngeal candidiasis, histoplasmosis and 
blastomycosis and clinical signs get improved 
within 3-5 days. Another triazole, itraconazole 
capsules have been found to have broad spectrum 
of activity and less toxicity for the treatment of 
oropharyngeal candidiasis.14

Oral ulcerations

Oral ulcerations, particularly traumatic and 
recurrent aphthous ulcerations occur commonly 
in the geriatric population. Aphthous ulcerations 
are non-traumatic ulcerations observed in the 
elderly, which may occur due to an underlying 
systemic� disease� such� as� in�ammatory� bowel�
disease,�or�Bechet’s�disease,�vitamin�de�ciency,�and�
psychological stress.1 Clinically, aphthous ulcers are 
shallow, round to oval, with a necrotic centre and 
are surrounded by an erythematous halo. Minor 
aphthous ulcers are less than 5 mm in diameter, 
and heal without scarring within 10-14 days, major 
aphthous ulcers are over 1 cm in diameter and heal 
after 6 weeks, and lastly herpetiform ulcers occur 
commonly on the palate in a cluster of 100 multiple 
small ulcers, that coalesce to form larger irregular 
ulcers. In elderly, aphthous ulcers are recurrent, 
more painful and take longer time to heal.16,17 
Diagnosis is based on history, thorough clinical 
evaluation, haematological investigations should be 
advised for a patient suspected to be anaemic, and 
biopsy should be performed for a persistent, non-
healing ulcer. Topical anaesthetic gels are mainstay 
of treatment to reduce pain or discomfort, for a 
larger persistent or recurrent ulcers corticosteroids 
should be preferred and chlorhexidine mouth 
rinses�may�be�used�that�reduces�the�in�ammation�
associated with an ulcer.17

 Traumatic ulcerations are commonly found 
in elderly population due to high incidence of 
traumatic� injury� due� to� ill-�tting� prosthesis,�
fractured teeth, sharp edges of attritted or abraded 
teeth and motor dysfunction. Traumatic ulcers may 
be�regular�or� irregular,�well� to� ill�de�ned,�appear�
as shallow ulcerations with a necrotic centre and 
surrounded by a peripheral erythema. Management 
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of� traumatic� ulcer� necessitates� identi�cation� of�
an underlying cause, and removal of an etiologic 
factor. Topical anaesthetic gels should be prescribed 
for alleviation of pain, and if resolution does not 
occur within two weeks, then biopsy should be 
considered.1,16

Oral lichen planus

Oral lichen planus (OLP) is an immune mediated 
mucocutaneous disease characterized by T cell 
mediated� chronic� in�ammatory� response.� OLP� is�
usually seen affecting elderly adults, predominantly 
females between 50to 60 years of age. Aetiology of 
OLP is still not completely understood, although 
idiopathic but drugs such as antihypertensives, 
antimalarials,� non-steroidal� anti-in�ammatory�
drugs, beta blockers and angiotensin converting 
enzyme inhibitors, contact allergic reaction to 
dental or restorative materials and psychological 
stress has been documented to play an important 
role towards its occurrence. OLP lesions present 
as reticular, atrophic /erythematous, erosive /
ulcerative and bullous forms.18 Reticular OLP 
manifest as bilateral, symmetrical white lace like 
radiating pattern on the buccal mucosa, tongue 
and gingiva whereas erosive and atrophic OLP 
occur as reddish areas with peripheral striae on 
the buccal mucosa and tongue. Reticular OLP is 
usually asymptomatic while atrophic and erosive 
OLP are associated with clinical symptoms of pain 
and/or burning sensation to spicy foods. Gingival 
lesions appear as desquamative gingivitis, are 
more painful and affects oral hygiene of a patient. 
Moreover, diabetes mellitus and hypertension are 
more prevalent in older people, and medications 
taken predisposes the patient to develop OLP 
lesions, triad termed as “Grin spans Syndrome.” 
19 Diagnosis of OLP lesions is based on the 
clinical appearance which is characteristic, and 
biopsy should be preferred in suspicious lesions 
dif�cult� to� diagnose� and� differentiate� from� other�
similar appearing conditions such as discoid lupus 
erythematosus and graft versus host disease. 
Asymptomatic OLP lesions require observation 
and regular follow up, and antioxidants such as 
soft gel lycopene capsules 8 mg should be given to 
scavenge free radicals. Symptomatic OLP lesions 
should be managed by topical steroids, tacrolimus 
and antiseptic mouthwashes.18,19

Oral Cancer

Oral cancer is one of the commonest cancer 
prevalent in South East Asian regions, and around 
one third of oral cancer cases in the world have been 

reported to occur in India. According to survey 
reports, it has been estimated that incidence of oral 
cancer in India will increase from one million in 
2012 to 1.7 million in 2035.20 Demographic data 
has revealed that incidence of oral cancer has been 
found to increase with an age, most of oral cancer 
cases have been observed between 50 and 70 years 
of age, with an average age of 60 years which has 
raised a concern for oral health care in geriatric 
population. In India, majority of oral cancer 
cases have been reported in males due to more 
consumption of tobacco and alcohol and buccal 
mucosa,� gingiva� tongue,� �oor� of� the� mouth,� lips�
and posterior oropharynx are frequently involved 
intraoral sites. Clinically, lesions present as painful, 
large irregular ulcerations with raised margins or 
ulcero proliferative growth that metastasize to 
involve regional lymph nodes and distant tissues 
and organs. Early detection of suspicious oral 
precancerous lesions is paramount for optimal 
health of an individual but geriatric population 
suffer from delay in diagnosis due to limited access 
to oral health care facilities and lack of awareness 
about deleterious effects of tobacco use.21 Therefore, 
personalized care should be provided to geriatric 
patients by telehealth services and they should 
be counselled to make quit attempts for timely 
prevention of oral cancer development.

Vesiculobullous lesions

Pemphigus vulgaris, cicatricial or mucous 
membrane pemphigoid (MMP) and bullous 
pemphigoid are autoimmune vesiculobullous 
disorders in which autoantibodies are directed 
towards desmoglein -1 and -3 proteins involved 
in cell to adhesion in pemphigus vulgaris and 
towards hemidesmosomal proteins, BP 180 and 230 
in epithelial basement membrane junction in case of 
pemphigoid. Pemphigus vulgaris occur in elderly 
individuals�after��fth�and�sixth�decades�of�life�and�
is characterized by an intraepithelial bulla that 
rupture to form large, irregular painful ulcers. Drug 
induced pemphigus has been reported to occur due 
to intake of thiol drugs (captopril, penicillamine), 
antibiotics (penicillins, cephalosporins, 
vancomycin), antihypertensive drugs (enalapril, 
lisinopril), and piroxicam. MMP has predilection 
towards elderly women above 65 years of age. 
MMP has been observed to involve oral mucosa, 
eyes and skin, although cutaneous lesions are less 
frequent. Ocular involvement in severe cases may 
result in symblepharon, a pathological condition 
in which palpebral and bulbar conjunctiva form 
an abnormal adhesion to each other and patient 
suffers from blindness.22 Contrary to pemphigus, 
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bullae in MMP are subepithelial, thick walled 
and not easily rupture. Biopsy and direct 
immuno�uorescence�tests�should�be�performed�for�
proper diagnosis of both vesiculobullous lesions. 
Patients should be advised to maintain meticulous 
oral hygiene and medications such as topical ad 
systemic corticosteroids should be prescribed for 
symptomatic relief.23

Viral infections

Recurrent herpes labialis and herpes zoster (HZ) 
or shingles can cause severe vesiculobullous 
ulcerations in the elderly. Herpes simplex virus 
causes recurrent infection “herpes labialis” 
characterized by vesicular eruptions primarily on 
the lips, and vesicles rupture, ulcerate and eventually 
crusts. Herpes zoster or shingles occur as a painful, 
unilateral, dermatomal vesicular rash along the 
distribution of the trigeminal nerve. Intraorally, 
painful unilateral ulcerations are observed on the 
palate suggestive of involvement of maxillary 
division of trigeminal nerve.24 It has been reported 
that HZ risk increases above 60 years of age and 
risk is 50% more in people above 85 years of age. 
Postherpetic neuralgia is a major complication of 
HZ in post-menopausal women above 50 years of 
age characterized by burning, aching or throbbing 
pain that may persist for more than 3 months; 
thereby affecting quality of life. Management of 
viral infections require topical or systemic antiviral 
drugs, particularly acyclovir. In case of herpes 
labialis, topical antivirals should be applied before 
the lesion ulcerates and crusts. Topical application 
of lidocaine or capsaicin has been found to provide 
symptomatic relief in post herpetic neuralgia. 
Advisory Committee on Immunization Practices 
has recommended varicella zoster virus vaccine to 
reduce the occurrence of shingles in adults above 
60 years and clinical trials have found satisfactory 
outcomes in reduction of severity of pain associated 
with HZ and post herpetic neuralgia.24,25

Xerostomia or oral dryness

Xerostomia or dry mouth is commonly reported 
subjective symptom by the elderly population 
indicative of salivary gland hypofunction. As 
the age advances, salivary gland parenchyma 
is� replaced� by� a� �brous� tissue� and� undergoes�
fatty degeneration that affects both quality and 
quantity of saliva. Moreover, systemic diseases, 
use of medications and radiation therapy for 
treatment of malignant diseases increases the risk 
of salivary gland hypofunction. Thorough clinical 
assessment is required to elucidate the signs of 

hyposalivation such as dry, cracked lips and dry 
oral mucosa. As a result, patients become more 
susceptible to develop candidiasis, dental caries, 
periodontal diseases, aphthous ulceration, angular 
cheilitis, and taste alterations.26,27 Management of 
elderly patients with clinical signs of xerostomia 
require multimodal approach. Symptomatic 
treatment such as frequent sipping of water, use of 
sugar free chewing gums and salivary substitutes 
should be advised. Pharmacological agents such as 
pilocarpine 5-10 mg and cevimeline 30 -45 mg three 
times a day could be used to increase unstimulated 
saliva production especially for hyposalivation due 
to irradiation of head and neck cancer.26

Burning Mouth Syndrome

Burning mouth syndrome (BMS) is chronic painful 
condition of oral mucosa prevalent in middle aged 
and elderly females in comparison to males; female 
to male ratio has been reported to vary from 3:1 
to 16:1, due to hormonal alterations in females. 
Psychogenic stress has been considered as a main 
causative factor for the onset of intractable pain 
experienced in BMS. Patient often complains of 
burning sensation of oral mucosa that increases 
in intensity during the day, and reduces on eating 
or drinking.28 Management of BMS in elderly 
patients is a challenge, tricyclic antidepressants 
are� �rst� line� treatment� option,� but� side� effects� of�
reduced salivation and cardiotoxicity limits its use 
in people older than 65 years. Benzodiazepines 
such as diazepam and clonazepam are alternative 
drugs, but in elderly they should be prescribed 
with caution due to an associated risk of cognitive 
impairment. Currently, cognitive behavioural 
therapy is gaining popularity for alleviation of pain 
related catastrophizing.28

Geriatric Pharmacotherapy

In older age, pharmacokinetics and pharmacod-
ynamics of several drugs prescribed routinely 
in dental practice such as antibiotics, analgesics, 
muscle relaxants, etc gets altered. Pharmacokinetic 
activity refers to gastrointestinal (GI) absorption, 
distribution, biotransformation, and elimination 
of a drug whereas pharmacodynamics refers to 
biochemical and physiological changes produced 
by the drug, that include drug receptor interaction, 
dose response relationship, signal transduction, 
protein transcription and cellular response.29 
Moreover, polypharmacy increases the risk of 
adverse drug reactions and drug interactions in 
geriatric patients above 65 years of age. Beers 
Criteria for potentially inappropriate medication 
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use in older adults above 65 years was developed 
by Mark Beers in 1991 with a goal to improve 
medication selection and to avoid adverse drug 
events in older adults.30 In dentistry, antibiotics that 
include� amoxicillin,� doxycycline,� cipro�oxacin,�
azithromycin, clindamycin, sulfamethoxazole and 
trimethoprim are commonly prescribed to reduce 
the orofacial infections, but antimicrobial resistance 
has been documented as a major concern in elderly 
patients. Table 1 summarizes commonly prescribed 
medications in dental practice and associated 
adverse drug events.29

Conclusion

Oral health status evaluation in geriatric population 
needs special attention due to increase in prevalence 
of various oral mucosal lesions with advancing age 
that� have� signi�cant� impact� on� daily� functional�
activities of an individual. Personalized oral health 
care should be extended to geriatric patients by 
telehealth services, caution should be taken while 
prescribing medications to oldest old patients to 
prevent�adverse�drug�events,�and�potential�bene�ts�
should outweigh the risks during prescription of 
drugs for symptomatic treatment of dental diseases.
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