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ABSTRACT: Candida-associated denture stomatitis is a common and persistent issue among complete 

denture wearers. This paper explores new insights into the development of this condition, focusing on 

pathogenic factors and mechanisms that facilitate Candida colonization and proliferation. The role of biofilm 

formation on denture surfaces and the influence of local and systemic risk factors, such as poor oral hygiene, 

smoking, and systemic diseases, are analyzed. Additionally, recent innovations in diagnostic and treatment 

methods are discussed, including the use of antimicrobial agents and probiotics, as well as advancements in 

denture materials. By understanding these aspects more deeply, this paper aims to provide practical solutions for 

the effective prevention and management of Candida-associated denture stomatitis, ultimately contributing to 

the improvement of the quality of life for denture wearers. This comprehensive review synthesizes the latest 

research and clinical practices to guide dental professionals in addressing this prevalent issue. 
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INTRODUCTION 

Candida-associated denture stomatitis is a 

prevalent oral condition among individuals 

who wear complete dentures. Characterized 

by inflammation of the palatal mucosa 

beneath the denture, this condition is 

primarily associated with the overgrowth of 

Candida species, particularly Candida 

albicans.The chronic inflammation and 

erythema can lead to discomfort, pain, and a 

significant decrease in the quality of life for 

affected individuals[1,2]. 

Candida infections are receiving more 

attention, likely because they are becoming 

more common worldwide. Multiple studies 

have demonstrated that many Candida species 

possess numerous virulent pathways that 

enable them to successfully colonize and 

infect the host under favorable settings[3].The 

recognition of Candida as a significant 

pathogen has spurred numerous laboratory 

investigations aimed at assessing its virulence 

characteristics and elucidating the disease's 

pathophysiology. 

Advancements in understanding certain 

characteristics of Candida, such as the 

processes leading to surface adhesion, cell 

surface hydrophobicity, and interactions with 

saliva, have been remarkable. However, there 

remain aspects that are still inconclusive. 

Adhesion and biofilm formation are critical 

steps in the pathogenesis of Candida-

associated denture stomatitis [4]. 

Biofilms, in particular, provide a protective 

environment for the fungal cells, making 

them more resistant to antifungal treatments 

and immune responses. Understanding these 

mechanisms is essential for developing 

effective strategies to prevent or reduce 

mailto:dan-nicolae.bosinceanu@umfiasi.ro…
mailto:tunaru.octavian93@gmail.com…


Romanian Journal of Medical and Dental Education 

Vol. 13, No. 4, July-August 2024 
 

 

16 

Candida colonization and subsequent 

infection [5]. 

This review intends to analyze and evaluate 

the crucial parameters influencing the 

attachment of Candida species in relation to 

denture-associated stomatitis. By examining 

the current research, we aim to highlight areas 

of agreement and identify gaps where further 

investigation is needed. This comprehensive 

analysis will help in understanding the 

complexities of Candida colonization and its 

impact on denture wearers. 

Candida-associated denture stomatitis 

remains a significant challenge in dental care. 

By deepening our understanding of Candida's 

pathogenic mechanisms, we can improve 

prevention and treatment strategies, 

ultimately enhancing the quality of life for 

denture wearers. This review will contribute 

to the ongoing efforts to combat this common 

and impactful condition, proposing directions 

for future research and clinical practice 

enhancements. 

  

CANDIDA-ASSOCIATED DENTURE STOMATITIS IN DENTISTRY 

✓ Role of surface properties on 

Candida colonization  

Fungi typically exist as harmless commensal 

organisms that inhabit many locations in the 

human body, including the skin and mucous 

membranes.The prevalence of oral Candida 

species in a healthy population with teeth 

ranges from 20% to 50%. Given that Candida 

naturally grows on surfaces, it is reasonable 

to anticipate that Candida will invade 

dentures [6]. 

Extensive research suggests that Candida has 

the ability to attach to acrylic resin dentures. 

This is the initial stage that might potentially 

progress to the formation of an infectious 

process and ultimately cause different levels 

of inflammation in the surrounding mucosa, 

known as denture stomatitis. Candida attaches 

directly to the denture base, either by itself or 

through a coating of denture plaque, which is 

made of polymethylmethacrylate (PMMA). 

In the absence of this adhesion, 

microorganisms would be expelled from the 

mouth when saliva or food is swallowed [7] 

The adhesion of Candida to the acrylic resin 

base is influenced by numerous parameters, 

however conflicting findings have been 

reported in in vitro investigations. The initial 

adherence of microbes can be influenced by 

several substrate surface qualities, such as 

surface charge, surface free energy, 

hydrophobicity, and roughness[8]. 

The adhesion of microorganisms to 

biomaterial surfaces is influenced by the 

surface structure and composition of the 

biomaterials, as well as the physicochemical 

features of the microbial cell surface, 

including its surface charge and 

hydrophobicity. The robust denture comprises 

of liners and acrylic resin, which have the 

potential to decrease adhesion and hinder the 

proliferation of Candida. 
✓ Surface free energy and surface 

roughness 

Surface free energy is a significant element in 

the development of denture-related 

candidosis. Wetting is determined by the 

interplay between cohesion and adhesion 

forces [9]. 

A direct correlation has been established 

between contact angle measurements on 

different types of substrates and the 

adherence of Candida albicans. Specifically, 

the greater the surface free energy, the greater 

the adhesion of microorganisms. Conversely, 

a more hydrophobic surface is expected to 

result in less cell adherence [10]. 

The cited reports have identified correlations 

between surface free energy and microbial 

adhesion. However, it is important to consider 

other factors that can also influence yeast 

attachment, such as cell surface factors, diet, 

salivary composition and secretion rates, and 

antibody titers.  

These factors play a significant role in plaque 

formation and should be taken into account. 

The presence of numerous confounding 

factors could potentially account for the lack 

of a clear association between surface free 

energy levels and the adherence of Candida 

species in recent investigations [11,12]. 
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The increased adherence of some Candida 

species, such as C. tropicalis, C. glabrata, and 

C. dubliniensis, in comparison to C. albicans, 

may be due to their higher surface free energy 

values[12]. 

This is because hydrophobic microorganisms 

have a greater tendency to cling to acrylic 

surfaces. Although there is a lack of research 

on the hydrophobicity of C. tropicalis and C. 

dubliniensis, Luo and Samaranayake asserted 

that C. glabrata exhibits more hydrophobicity 

compared to C. albicans. 

 

Biomaterials that are often utilized display 

notable variations in surface free energy. The 

study found that heat-polymerized acrylic 

resin exhibited higher wetting properties 

compared to microwave-polymerized acrylic 

resin, mostly due to acid-base interactions 

[13] 

Surface roughness is determined by 

calculating the mean deviation of the surface's 

troughs and peaks. It has a direct impact on 

the initial attachment of microorganisms to 

surfaces, the formation of biofilms, and the 

colonization of Candida species. Materials 

that have a rough surface typically show 

greater yeast numbers [14]. 

This phenomenon occurs due to the fact that 

surfaces can act as a storage area, where 

surface irregularities enhance the likelihood 

of germ retention and shield them from shear 

pressures, even when dentures are being 

cleaned [15]. 

Furthermore, these flaws occasionally 

provide an opportunity for the trapped 

microbial cells to firmly adhere to a surface in 

a way that cannot be reversed. 

Quirynen et al. proposed a minimum 

roughness value (0.2 µm) below which no 

impact on adhesion should be anticipated. 

Smooth and highly polished surfaces are 

crucial for ensuring not only the comfort of 

patients, but also the long-term durability of 

dentures/restorations, achieving good 

cosmetic outcomes, promoting oral hygiene, 

and minimizing plaque buildup [16]. 

The presence of saliva has been shown to 

alter this situation. The characteristics of the 

underlying surface can impact the 

development and makeup of the salivary 

pellicle. This layer may then become more 

significant than the surface features of the 

tooth material itself [17]. 

Research has demonstrated that immersing 

acrylic resins in saliva leads to a reduction in 

both surface roughness and surface free 

energy. The observed decline in Candida 

species in investigations were specimens  

 

were coated with saliva may be attributed to 

this phenomenon.  

The existing research on surface attributes 

raises inquiries regarding the significance of 

surface free energy and surface roughness. It 

is widely accepted that the hydrophobicity of 

the cell surface and substratum plays a 

significant role in predicting the adhesion 

process [18]. Specifically, surface free energy 

determines how easily saliva may spread over 

a surface. There is agreement among experts 

about the influence of surface roughness and 

the early adherence process. Specifically, 

surface roughness is directly related to the 

speed at which bacteria and fungi colonize 

biomaterials [19]. 

Exposing rough surfaces to the oral 

environment can increase their vulnerability 

to the attachment of micro-organisms and the 

creation of biofilms, potentially resulting in 

infections. Nevertheless, there is a lack of 

research on the utilization of specific 

treatments on various types of substrates. For 

instance, while applying different treatments 

can reduce the number of yeasts, it may also 

result in harmful alterations to the substratum. 

In vivo investigations may yield divergent 

results in comparison to in vitro studies [20] 
Denture liners surface and characteristics 

Novel materials have been created to mitigate 

and disperse occlusal stresses exerted by 

dentures, so minimizing any harm to the 

underlying mucosal tissue. Period. Over the 

past few years, there has been a rise in the 

utilization of denture liners, which can be 

either firm or soft.  

Liners are necessary in several clinical 

scenarios where patients have thin, sharp, or 

severely resorbed residual alveolar ridges, or 
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have persistent tissue irritation caused by 

dentures [21,22]. 

Despite the favorable tissue compatibility of 

these materials, one concern that arises is the 

colonization of Candida spp. on and within 

the material. Fungal proliferation has been 

observed to deteriorate the surface 

characteristics of the liner, perhaps resulting 

in irritation of the oral mucosa [23]. 

The increased surface roughness and large 

amounts of exotoxins and metabolic products 

produced by the fungal colonies are 

responsible for this phenomenon. This insight 

is the reason why efforts have been made to 

include antifungal agents or antiseptics in 

these materials. Regrettably, there are 

inconsistent reports about the adherence and 

colonization outcomes of these lining 

materials. Several in vitro investigations have 

revealed substantial inhibitory effects on 

Candida albicans. Subsequent studies have 

demonstrated that the antifungal effects of the 

substance are restricted and do not result in a 

notable decrease in Candida adherence and 

colonization[24,25].

 

Role of salivary properties on Candida colonization 

The involvement of human saliva in the 

process of Candida adherence is a subject of 

debate and disagreement among experts.  

Saliva exhibits a physical cleansing action 

and contains natural defense chemicals such 

as lysozyme, histatin, lactoferrin, calprotectin, 

and IgA[26].These molecules interact with 

Candida species, leading to a reduction in 

their ability to stick to and colonize oral 

surfaces. Additional constituents found in 

entire saliva include mucins and statherin[26]. 

Multiple researchers have documented that a 

layer of saliva decreases the ability of C. 

albicans to stick to acrylic resin materials. 

Some individuals had higher rates of 

adherence when their saliva was coated. 

Three further research teams discovered no 

discernible impact of saliva coating. An 

observed phenomenon in C. albicans showed 

a dynamic impact, wherein adhesion initially 

increased but then decreased after 24 hours, 

depending on the morphological 

phase[27,28]. 

The primary distinctions lie in the use of 

stimulated versus unstimulated saliva, leading 

to variations in protein composition and 

viscosity, thereby affecting protection. 

 Moreover, variations in incubation periods, 

utilization of filtered or unfiltered saliva, 

variations in saliva temperatures during the 

trial, and the inclusion or exclusion of 

nutrients in different experiments may have 

disrupted cell viability and adhesion capacity. 

Evidently, differences between individuals in 

the content of saliva have an impact on the 

results of investigations involving the 

adhesion system comprising three 

components: substratum, saliva, and 

yeast[26,27]. 

Within the mouth, a denture is covered by a 

layer of saliva called a salivary pellicle. This 

pellicle contains receptor sites that allow 

microorganisms to attach to it. Once again, 

the presence of surface roughness and surface 

free energy complicates the coating process. 

While the surface properties have a 

significant role in determining the 

composition of an acquired pellicle and its 

impact on the colonization of Candida 

species, there have been limited research 

investigating the impacts of various types of 

acrylic resins on this process[28]. 

Studies examining the adhesion of Candida 

species, different from C. albicans to acrylic 

resins both in laboratory settings (in vitro) 

and in living organisms (in vivo), have shown 

varying amounts of attachment.  

The presence of saliva has been found to 

cause a fall of 25% in C. dubliniensis counts, 

an increase of 85% in some cases, and no 

effect in 68% of cases [29].On the other hand, 

C. glabrata counts were not affected by saliva 

in one research but fell in another report by 

78%.  

 

Bacteria and Candida interactions 

Intermicrobial communication is crucial in 

facilitating the colonization process. 

Microorganisms in the oral environment 

engage in several forms of interaction, 
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including utilizing one other's metabolic 

byproducts and communicating through 

signaling molecules.  

Gaining a comprehensive understanding of 

the intricate interplay among surfaces, saliva, 

eukaryotic and prokaryotic germs during 

infections is crucial for the development of 

effective preventative and treatment 

approaches [30]. 

When doing research on Candida biofilm 

formation and susceptibility, it is important to 

replicate the specific conditions of the oral 

environment in which these biofilms naturally 

occur as accurately as possible.  

Bacterial and yeast biofilms adopt a 

multicellular lifestyle in response to 

environmental stress and limited nutrition 

availability. These collaborations facilitate 

the adjustment to natural stress reactions and 

culminate in a harmonious microbiota [31]. 

Microorganisms can exhibit metabolic 

dependency and also co-aggregate, where 

genetically diverse strains interact through 

unique cell-to-cell recognition. The 

phenomenon of coaggregation has been 

documented between C. albicans and various 

other oral microorganisms. This interaction 

plays a crucial role in the colonization and 

development of infections in the oral cavity 

[32]. 

Bacteria and yeasts also communicate using 

quorum sensing (QS). Quorum sensing is the 

process by which different types of 

microorganisms in a community 

communicate and coordinate with each other. 

This communication is facilitated by the 

release of tiny molecules into the 

environment. When these molecules reach a 

certain concentration, they activate specific 

genes in the microorganisms, leading to a 

coordinated genetic response. QS can be 

observed in both monospecific bacterial 

communities and in more intricate bacterial-

yeast communities.  

A recent study demonstrated that the process 

of Candida forming hyphae can be influenced 

by molecules involved in quorum sensing in 

Gram-negative bacteria[33]. 

In multispecies biofilm communities, the 

accumulation of QS molecules to high 

concentrations is particularly significant for 

controlling physiology and homeostasis. 

While previous research has primarily 

examined bacterial species, it is now evident 

that cooperative interactions between 

microorganisms enhance the effectiveness of 

biofilm production. Oral biofilms are not 

haphazard combinations of microorganisms; 

rather, they are structured formations that 

change in location and duration while 

influencing attachment and metabolic 

characteristics.  

Right after brushing or prophylaxis, the area 

will be covered again with a thin layer of 

saliva called salivary pellicle, and the initial 

group of bacteria will start to establish 

themselves. The "early colonizers" are 

succeeded by the "late colonizers" when the 

environment within the biofilm become 

favorable for the survival of other species 

[34]. 

While the composition of an oral biofilm 

community might vary depending on patient-

specific factors, it is important to note that the 

presence of a particular bacteria alone does 

not cause disease. Usually, this is determined 

by an intricate network of interactions 

between micro-organisms and the host, which 

regulate the host's response and result in 

inflammation[35,36]. 

Bacteria might potentially supply fungi with 

chemicals that activate the virulence factors 

of the fungi, depending on the specific 

conditions in the local environment. This is 

not only crucial for Candida infections, but 

also for understanding why Candida may 

cause non-Candida infections that are 

triggered by the patient's own indigenous 

microflora. 

Multiple studies have examined the 

relationships between Candida and bacteria in 

order to understand how oral bacteria can 

influence the adherence and colonization of 

Candida.  

Studies have shown that Streptococcus 

salivarius reduces the ability of Candida to 

stick to surfaces. Additionally, there have 

been reports of collaboration between 

multiple types of Streptococci and Candida 

albicans. Other research groups have 

evaluated in vivo biofilms using different 
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ways to collect plaque, which typically causes 

damage to the structure of the biofilm[37,38]. 

On the other hand, the use of molecular 

biological staining techniques in confocal 

scanning laser microscopy can provide clarity 

on unresolved matters and detect any false 

results that may have occurred due to 

previous methods[30,31]. 

A recent in vivo study conducted on denture 

wearers utilizing acrylic resin samples has 

revealed that individuals exhibit varying 

speeds, structures, and concentrations of 

biofilm formation. Regrettably, just the 

acrylic resin substrate was evaluated without 

any effort made to analyze its surface 

qualities, which could have led to a more 

comprehensive comprehension of the 

procedure[36]. 

A recent study conducted on acrylic resin 

samples from denture users in vivo has 

revealed that individuals exhibit varying 

rates, structures, and densities of biofilm 

formation[37].Regrettably, the analysis was 

limited to acrylic resin as the only substrate, 

and no effort was made to assess the surface 

qualities, which may have led to a more 

comprehensive comprehension of the process. 

Undoubtedly, comprehending the biofilm 

behavior of Candida species in different 

environmental conditions is crucial for the 

development of efficient preventative 

strategies against Candida infections. 

Additional research is required to determine if 

these interactions are particular to certain 

strains and to identify the additional factors 

that influence them. It may be feasible to 

determine the specific stages at which C. 

albicans and other newly identified 

pathogenic species can be effectively targeted 

for treatment and prevention. 

FUTURE PERSPECTIVES 
Looking ahead, several promising avenues for 

research and clinical practice could further 

improve our understanding and management 

of Candida-associated denture stomatitis. 

These future perspectives encompass 

advancements in diagnostic techniques, 

treatment strategies, and preventive measures. 

Undoubtedly, understanding the biofilm 

behavior of Candida species in various 

environmental circumstances is essential for 

the development of effective preventive 

measures against Candida infections. Further 

investigation is necessary to ascertain 

whether these interactions are specific to 

certain strains and to uncover the 

supplementary elements that impact them.  

Developing more precise and rapid diagnostic 

tools is crucial for the early detection and 

effective management of Candida-associated 

denture stomatitis. Advances in molecular 

biology, such as real-time PCR and next-

generation sequencing, can offer more 

accurate identification of Candida species and 

their virulence factors. Additionally, point-of-

care diagnostic devices could enable dental 

professionals to diagnose and monitor the 

condition more efficiently in clinical settings. 

It may be possible to identify the precise 

stages at which C. albicans and other recently 

discovered pathogenic species can be 

efficiently targeted for therapy and 

prevention.  

An in-depth investigation of Candida biofilms 

can only be achieved through a 

comprehensive experimental design that 

considers all relevant aspects.  

Recent research indicate that multi-species 

biofilms play a significant role in the 

development of the disease. These studies 

aim to understand how these biofilms interact 

with surfaces and how to effectively limit 

their growth. Materials with enhanced surface 

roughness may exhibit increased fungal 

adherence.  

Therefore, the selection of rehabilitation 

material in clinical contexts must be 

thoroughly evaluated. After stopping 

antimycotic medication, when people with 

oral candidiasis have their oral cavity re-

colonized, the yeasts may be seen in more 

distant locations inside the material. 

The initial adherence of Candida species is 

affected by surface roughness and may also 

be affected by the surface free energy of the 

materials. However, the impact of surface 
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free energy on adhesion is still a topic of 

debate.  

It is important to analyze these features under 

conditions that resemble in vivo conditions. 

Undoubtedly, it is essential to have a 

rehabilitation material that promotes health 

and prevents the re-colonization of the oral 

cavity. Hence, it is crucial to conduct studies 

that investigate the parameters associated 

with the first re-colonization of Candida in 

various materials.  

Additional research is needed to explore the 

correlation between denture base materials 

and their impact on fungal growth. This 

examination should encompass 

epidemiologic, clinical, and fundamental 

studies. 

The new studies may encompass surface 

characteristics, but this review also addresses 

other crucial factors that are essential for 

facilitating treatment regimens. The focus of 

future research should be on studying 

multispecies biofilms that closely mimic the 

conditions seen in living organisms.  

The new studies may encompass surface 

qualities, but this review also addresses 

crucial aspects that are essential for 

facilitating treatment regimens. The focus of 

new research should be on studying 

multispecies biofilms that closely mimic the 

conditions seen in living organisms. In 

addition, it is important to study other newly 

identified fungal diseases, such as Candida 

glabrata. This is because the findings 

obtained for one species of Candida, 

specifically Candida albicans, may not be 

applicable in all cases, especially in 

experimental conditions involving other 

organisms and saliva. 

CONCLUSIONS 

Advancements in understanding the 

development of Candida-associated denture 

stomatitis have significantly enhanced our 

knowledge of this common and impactful 

condition. Through extensive research, we 

have identified the critical role of Candida 

albicans and other Candida species in the 

pathogenesis of denture stomatitis. Key 

factors contributing to the development of 

this condition include the ability of Candida 

to adhere to denture surfaces, form biofilms, 

and thrive in the unique environment created 

by complete dentures. 

The recognition of biofilm formation as a 

major virulence factor has shifted the focus 

towards finding effective strategies to disrupt 

these biofilms and prevent colonization. 

Innovations in denture materials, such as the 

incorporation of antimicrobial agents, have 

shown promise in reducing microbial 

adherence and biofilm formation. 

Additionally, advancements in diagnostic 

methods have improved our ability to detect 

and quantify Candida species, allowing for 

more accurate and timely intervention. 

Despite these advancements, challenges 

remain in managing Candida-associated 

denture stomatitis. The multifactorial nature 

of the condition requires a comprehensive 

approach that includes not only antifungal 

treatments but also improvements in denture 

hygiene practices and patient education. 

Continued research is essential to further 

elucidate the complex interactions between 

Candida species, denture materials, and host 

factors. 

Future directions should focus on developing 

more effective and durable antifungal 

treatments, exploring the potential of 

probiotics in maintaining oral microbial 

balance, and improving the design and 

materials of dentures to minimize microbial 

colonization. Moreover, a better 

understanding of the host's immune response 

to Candida colonization could lead to targeted 

therapies that enhance the body's natural 

defences. 

In summary, significant progress has been 

made in understanding the development of 

Candida-associated denture stomatitis, yet 

there is still much to learn. By integrating 

advancements in microbiology, materials 



Romanian Journal of Medical and Dental Education 

Vol. 13, No. 4, July-August 2024 
 

 

22 

science, and clinical practice, we can continue 

to improve the prevention and management of 

this condition. Ultimately, these efforts will 

contribute to better oral health and quality of 

life for denture wearers worldwide. 
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