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Abstract: 
Worldwide the rate of edentulism due to an increasingly aging population is as high as 70%, according to region, 

country, socio-ecconomic status, etc. The habit of using a removable prosthesis, can alter the delicate ecological 

balance of the oral cavity can cause denture candidiasis. Chronic atrophic candidiasis, or denture candidiasis, is a 

common infection of the oral cavity caused by overgrowth of mainly Candida species and it affects mostly patients 

with an affected immune system. Risk factors for the development of this pathology can be divided in two, systemic 

or local. Drugs like steroids, broad spectrum antibiotics, immunosuppressives can increase the risk of oral 

candidiasis by suppressing cellular immunity and phagocytosis.  

Timely diagnosis of the ethiopathogenic pathogenic fungal microorganisms and the susceptibility to antifungal 

medication are crucial to the correct treatment of the infection and to implement preventive healthcare-associated 

strategies. Mirroring bacterial resistance, fungal infections, both non-Candida albicans but also antifungal resistant 

isolates have up-surged; thus, reliable diagnostic methods and new treatment modalities (utilizing novel antifungal 

agents or alternative therapies such as photodisinfection) are much sought-after in the management of candidiasis. 
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1. Introduction 

Increased life expectancy determined 

also an increasing ageing population 

globally. What is important with this 

increasing in aging population is that most 

of them require removable dentures. 

Worldwide the rate of edentulism oscilates 

between 5-70%, according to region, 

country, socio-ecconomic status, etc.[1] The 

habit of using a removable prosthesis, 

considered to be a foreign body, into the 

mouth changes the delicate ecological 

balance of the oral cavity. The materials that 

are used for the fabrication of dentures, most 

frequently, acrylic resins have a hard porous 

surface with an increased rate of adsorption 

that promotes bacterial and fungal growth. 

[2] Candida albicans can be present in the 

oral cavity of healthy individuals but in low 

numbers; it is the most commonly 

encountered microorganism met from the 

Candida family due to its adherence 

properties and level of pathogenicity. 

Candida albicans has been found in more 

than 80% of oral pathologies.[3] Chronic 

atrophic candidiasis, or denture candidiasis, 
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is a common infection of the oral cavity 

caused by overgrowth of mainly Candida 

species and it affects mostly patients with 

systemic diseases like diabetes mellitus or 

immunosuppression. [4] 

The mechanism involved in the 

appearance of the Candida is considered to 

be the decreased flow of the oxygen and 

saliva to the underlying tissue in patients 

wearing dentures thus producing a local acid 

and anaerobic medium that promotes 

overgrowth of the fungus. The most 

common area involved in denture stomatitis 

is the hard palate, but also can be found on 

the dorsal tongue and other mucosal 

surfaces. The cells present in this unique 

imbalanced environment can overcome host 

defenses and survive antifungal therapy.[5] 

 

2. Ethiopathogenic and Clinical 

characteristics 

A significant number of tudies have 

shown that Candida albicans is the main 

etiological agent of oral candidiasis, 

however C. tropicalis, C. parapsilosis, 

and C. glabrata also play a major role in 

ethiopathogenity. Due to the dimorphic 

characteristics of Candida albicans when 

the immune system of the host is affected it 

switches from a commensal status to a 

pathogenically state mostly by means of 

biofilms formation. These biofilms, due to 

their three-dimensional structure, are highly 

resistant antifungal drugs, even in significant 

concentrations.[4] Biofilms involved in 

determinism of oral candidiasis are a dense 

conglomeration of different morphological 

structures: blastospores, germ tubes, 

extracellular polymeric matrix of 

polysaccharides, carbohydrates and proteins. 

Oral biofilms are not only made from 

microorganisms but also from the yeast 

mass within the plaque trhat can become 

significant due to their size, and dead host 

cells, toxins, extracellular matrix, 

metabolism byproducts.[3,5] 

Patients with cronic atrophic 

candidiasis have multiple symptoms 

including burning, painful sensation, change 

of taste and swallowing difficulty. In the 

oral cavity the area affected its characterised 

as having an erythema such as petechial 

haemorrhage, red macules and sometimes 

micropapules (also named papillary 

hyperplasia). A particular form of cronic 

atrophic candidiasis is median rhomboid 

glossitis characterised by the elongation of 

the filiform papillae, erythematous patch of 

atrophic mucosa of the posterior mid-dorsal 

surface of the tongue.[6] Figures 1 and 2 

illustrate the different clinical aspects of 

acute atrophic candidiasis and chronic 

atrophic candidiasis.

 

 

 
Fig. 1. Acute atrophic candidiasis in a patient with diabetes mellitus type 2. 
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Fig. 2. Chronic atrophic candidiasis in a patient with a skeletal prosthesis. 

 

Etiological factors involved in the 

onset of the denture stomatitis could be 

immunosuppression, hyposalivation, 

antibiotic therapy, poor denture hygiene or 

continuous denture wearing. Risk factors 

can be divided in two, systemic or local and 

we highlight some of them, mainly, high 

carbohydrate diet, dentures, drugs, smoking, 

diabetes mellitus, Cushing syndrome. 

Another important factor that predispose to 

oral candidiasis is the impaired salivary 

gland function. Drugs like steroids, broad 

spectrum antibiotics, immunosuppressives 

can increase the risk of oral candidiasis by 

suppressing cellular immunity and 

phagocytosis.[7] 

In order to properly diagnose a form 

of candidiasis it is necessary to perform 

culture and sensitivity testing, imprint 

cultures with sterile foam pads dipped in 

Sabouraud’s broth placed for 30 seconds on 

the lesion and after placed on Sabouraud’s 

agar containing chloramphenicol for an hour 

after which they are incubated. Sometimes 

chronic hyperplastic and acute atrophic 

forms can resemble a number of other 

lesions and its recommended to do a biopsy 

for diagnostic certainty.[8,9] Recently, a 

molecular-based method, polymerase chain 

reaction-restriction fragment length 

polymorphism (PCR-RFLP) is a very 

accurate technique used in the identification 

of Candida spp.[10] 

 

3. Systemic pathologies favoring 

denture stomatitis progression 

There are certain categories of 

patients more predisposed to the appearance 

of candidiasis such as immunocompromised 

patients. Among these, renal transplant 

recipients are thought to be predisposed to 

develop oral candidiasis. A study that 

evaluated 200 subjects with symptomatic 

and asymptomatic oral candidiasis found 

that mycophenolate mofetil was linked to an 

increased ratio of clinically apparent 

candidiasis compared to immunosuppressive 

regimens without this medication. 

Furthermore the authors observed an 

enhanced enzymatic activity which is 

responsible for higher invasiveness 

of Candida species residing in the oral 

cavity of renal transplant recipients.[11] 

Another at risk category is diabetes 

type 1 and 2. Diabetes mellitus is a chronic 

metabolic disorder that is characterized by 

prolonged elevated glucose plasma levels. 

This pathology affects almost 500 million 

people worldwide and its prevalence is 

rising.[12] This pathology is multifaceted 

and is associated with local and systemic 

complications such as cardiovascular, 
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hypertension, nephropathy, retinopathy, 

neuropathy, recurrent skin infections and 

oral diseases such as caries, periodontal 

disease, and poor wound healing. Moreover, 

diabetics have a higher rate of medication 

use which can cause a decreased salivary 

flow and saliva composition modifications 

and an increased biofilm accumulation.[13] 

Due to these additional aggravating 

factors diabetics have higher edentulism 

prevalence. Furthermore, diabetics have a 

higher rate of oral candidiasis and denture 

stomatitis when compared to healthy 

individuals.[14] A meta-analysis sought to 

evaluate weather diabetic subjects have a 

higher chance of developing chronic 

atrophic oral candidiasis when compared to 

systemically healthy individuals and found 

an odds ratio of 1.92 in favor of 

diabetics.[15] Another study highlighted that 

blood glucose levels in healthy individuals 

can elevate the expression of genes 

associated with hypha-associated 

genes.[16] As a result, increased levels of 

glucose in diabetes mellitus patients could 

promote the hyphae form of C. albicans and 

facilitate disease development. Removable 

dentures represent a risk factor in the 

colonization and progression of chronic 

atrophic oral candidiasis. The prostheses 

encourage an advantageous 

microenvironment for fungi growth, 

including Candida albicans. The interface 

between oral mucosa and prosthesis 

interface has a low pH and decreased 

oxygen levels which are associated with 

diminished salivary flow and poor oral 

hygiene.[17] These additional factors most 

likely promote C. albicans  colonization and 

the ensuing development of denture 

candidiasis.  

Cancer patients also carry a 

significant risk due to the low immune 

system and additional medication of these 

patients. Several studies have reported that a 

large percentage of cancer patients have 

Candida species in their mouth, and thus 

carry a heightened risk for oral candidiasis, 

especially during cancer therapy.[18-21] 

Subjects with head and neck cancers 

have the highest prevalence of oral 

stomatitis when compared to subjects 

with hematological malignancy or solid 

tumors. [22] A study on microbiome 

communities of oral candidiasis cancer 

patients found that oral stomatitis was 

associated with a lower salivary flow before 

the commencement of lesions development, 

and occurred simultaneously or before oral 

mucositis. Candidiasis was also associated 

with a cutback of peripheral neutrophils, 

however, the capacity of neutrophils to 

eliminate C. albicans escaladed. In the same 

study, candidiasis was not linked to structure 

shifts of the mycobiome but to an upsurge 

in Candida load, with C. albicans and C. 

dubliniensis being the most frequent species 

found in the salivary mycobiome of affected 

patients. [23]  

Total prosthesis patients and cancer 

patients with prostheses have a significantly 

greater number and more variety 

of Candida when compared to normal 

individuals. Moreover, the adherence 

capabilities as well as the production of 

tissue damaging hydrolytic enzymes 

phospholipase and proteinase were 

significantly greater in the strains from 

dental prosthetic patients.[19, 24] This 

suggests an elevated expression of virulence 

factors in the denture patients and a higher 

risk for infection, especially in cancer 

patients and physicians should focus more 

on prevention of colonization 

of Candida and the development of oral 

candidiasis. 

Considering the fact that oral 

candidiasis is the most frequent 

opportunistic fungal infection in HIV 

individuals and is seen as a predictor of 

immunodeficiency in patients with acquired 

immunodeficiency syndrome (AIDS), this 
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category of patients is of major interest 

regarding possible oral implications and 

complications of denture candidiasis. 

Moreover, an AIDS-specific condition is 

esophageal candidiasis that causes painful 

oral ulcers and difficulty in swallowing.[25] 

A worrying aspect is the fungal 

susceptibility test for this category of 

patients, a study illustrating that some 

strains were resistant to fluconazole, 

itraconazole and voriconazole but were 

sensitive to amphotericin B and 

caspofungin.[26] These results emphasize 

the imperative need to discover novel 

therapeutic agents for the treatment of oral 

candidiasis in HIV-positive subjects, 

particularly because of the elevated 

frequency of non-Candida albicans species 

and the increased prevalence of 

Candida strains that are resistant to azoles. 

4. Treatment 

 

The treatment for oral candidiasis 

should be done only after seeing an oral 

pathology specialist and taking all the 

complementary tests to confirm the infection 

with Candida spp. In case of the diagnosis 

of uncomplicated oral candidiasis a good 

oral hygiene and topical antifungal therapy 

is sufficient for recovery. When we discuss 

about oral hygiene we must remind the 

patient to clean the teeth, buccal cavity, 

tongue and dentures every day. Patient 

dentures must be cleaned and disinfected 

daily by soaking into a solution based on 

Chlorhexidine. The patients should also 

clean their oral cavity with an antifungal 

drug for a few minutes and they should 

remove the dentures in order to permit the 

contact of the antifungal with the 

mucosa.[27] Topical antifungal therapy is a 

treatment recommended for uncomplicated 

oral candidiasis because it has the advantage 

of reducing the dose and duration of 

systemic treatment, when the two are 

associated. Nystatin discovered in 1951 and 

aphotericin B discovered in 1956 replaced 

the gentian violet, aniline dye, because of 

the resistance developed and the side effects. 

Nystatin is the most known topical agent 

used in the treatment of candidiasis and it is 

available as oral rinse, capsules and also 

suspension. The modality of administrating 

it is as a mouthwash usd for four times a day 

for 14 days, but it can cause nausea and 

other gastrointestinal problems.[28] Another 

treatment option is based on the combination 

of Nystatin and Chlorhexidine digluconate, 

but some studies show that combining these 

two drugs determines their inactivation and 

therefore is not recommended for 

simultaneous use.[29] 

Clotrimazole is an alternative for the 

patients which can’t be administered 

Nystatin or they are intolerant. Nystatin and 

Clotrimazole have a high level of sucrose 

content and should be used with high 

precautions for the diabetes patient, 

immunocompromised or those taking 

steroids. For this kind of patients are 

recommended Fluconazole or Itraconazole. 

Fluconazole is a highly potent and selective 

inhibitor of fungal enzymes involved in the 

mechanism of ergosterol, therefore 

determines the leakage of cellular content 

and cell death.[30] 

Ketoconazole is as effective as 

fluconazole and itraconazole but it is 

contraindicated in elderly individuals 

because of the side effects, which can even 

lead to hepatotoxicity. Itraconazole it has a 

wider spectrum of activity than other 

antifungal treatment and it is used specially 

in immunocompromised patients or in 

fluconazole resistant candidiasis.[31]  

Timely diagnosis of the 

ethiopathogenic pathogenic fungal 

microorganisms and the susceptibility to 

antifungal medication are crucial to the 

correct treatment of the infection and to 

implement preventive healthcare-associated 

strategies. Mirroring bacterial resistance, 
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fungal infections, both non-Candida albicans 

but also antifungal resistant isolates have up-

surged; thus, reliable diagnostic methods 

and new treatment modalities are much 

sought-after in the management of 

candidiasis.[32] Besides the classical culture 

method, molecular-based methods, such as 

polymerase chain reaction (PCR) is a 

reliable technique that is used to identify 

pathogenic Candida spp.[33, 34] 

The thorough management of oral 

candidiasis relies upon a complex treatment 

strategy that involves exposing and 

eliminating possible risk factors, preventing 

the systemic dissemination of 

a Candida infection, and minimizing the 

associated discomfort.[35,36] 

Considering the fact that usual 

treatment protocols utilized in treating 

candidiasis can be associated with various 

side effects that can limit the dose and 

frequency of administration. New drug 

delivery systems developed with the 

reduction of the therapeutic necessary dose 

and minimization of side effects is a 

valuable plan to increase clinical efficacy 

and patient compliance.[37] 

The use of antimicrobial agents for 

oral administration, such as nystatin, 

miconazole and amphotericin B, and 

systemic drugs, such as fluconazole, 

ketoconazole, itraconazole, voriconazole, 

and posaconazole, has been shown to be 

effective in the treatment of oral 

candidiasis.[38, 39] Caspofungin (belonging 

to the class of Echinocandins), are 

antifungal drugs that seem to be remarkably 

effective against all Candida spp., including 

those that are resistant or have reduced 

sensitivity to fluconazole or itraconazole.[9] 

Oral hygiene is of utmost importance 

in treating denture candidiasis, as such, a 

study sought to compare a regular standard 

toothpaste with an experimental toothpaste 

made specifically for denture cleansing, in 

terms of biofilm removal from the prosthetic 

appliance and heal palatal lesions in patients 

with denture candidiasis. Authors observed a 

significant difference regarding biofilm 

between pastes, however no difference was 

noticed for the erythema score, thus the 

experimental paste was an improvement 

only regarding denture plaque biofilm 

removal. [40] 

As an alternative to test antifungal 

agents a few natural anti-yeast substances 

are proposed as an alternative treatment. 

Substances with recognized activity 

against C. albicans are probiotics, berberine-

containing plants, garlic, grapefruit seed 

extract, caprylic acid, enteric-coated volatile 

oil and tea tree oil and preparations that 

contain thyme, oregano, rosemary, 

cinnamon, peppermint, ginger, and 

propolis.[41,42] A study that evaluated the 

biochemical composition and cytotoxicity of 

certain essential oils (Cuminum cyminum - 

cumin, Anethum graveolens - 

dill, Pimpinella anisum - anise 

and Foeniculum vulgare – fennel), and their 

antifungal in vitro  activity against 

10 Candida spp. isolates, observed that all 

yeasts were susceptible against the evaluated 

essential oils. Cumin presented the lowest 

minimum inhibitory concentration against 

the tested microorganisms. These essential 

oils could represent an additive or an 

alternative to classical antifungal agents.[43] 

Another promising therapy is 

Photodynamic disinfection (PDI) that has 

been illustrated in vivo as an adequate 

technique against fungal infections of the 

oral cavity. Through this technique 

clinicians are able to disinfect both the oral 

tissues and the prosthetic appliance and it 

represents a significant advantage in terms 

of microorganisms control.[44] A clinical 

study assessed candidiasis treatment by 

photodisinfection using methylene blue on 

oral mucosa and prosthesis of patients with 

denture candidiasis.  Subjects were divided 

into two groups, one received treatment with 
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oral 2% and another was treated with PDI; 

oral mucosa erythema and microbiological 

reduction of Candida spp. located in both 

palatal mucosa and prosthesis was 

evaluated. In this study PDI was 

significantly more effective than miconazole 

gel in alleviating inflammation after 15 

days, but after 30 days both therapies were 

comparable. Concerning the antifungal 

activity no statistically significant 

differences were detected between 

groups.[45] This study suggests that 

photodynamic disinfection can decrease the 

degree of mucosal inflammation and 

diminish fungal load and in subjects 

with Candida-associated denture stomatitis. 

Possessing accurate information 

regarding the antifungal susceptibility of 

fungus species involved in oral candidiasis 

is of utmost importance and may aid in the 

election of alternative antifungal treatments 

for recurrent oral stomatitis.  

 

5. Conclusion 

Even though denture candidiasis is a 

common affliction of the elderly, it is 

frequently under or misdiagnosed. In this 

review we sought to describe the main 

clinical subjective and objective signs and 

symptoms of this pathological entity. 

Furthermore, a microbiological and cellular 

characterization was performed in order to 

understand on a molecular level the 

ethiopathogenic phenomena behind the 

clinical presentation.  

Although classical antifungal 

treatment is still the therapy of choice, 

several other options are being considered 

due to the worldwide growing issue of 

microbial resistance. Solely focusing on the 

patients’ chief complaint and providing a 

denture adjustment or replacement will not 

fix the causing problem.  Dentists need to 

assess the patient comprehensively in order 

to provide a complete diagnosis, supported 

by microbiological tests and patients must 

follow through with the treatment plan as 

instructed by the physician for a complete 

eradication of the infection.
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