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Abstract :

A denture wearer is highly prone to develop Candida associated denture stomatitis (CADS), due to the conversion of the normal oral 

commensal Candida spp. into a pathogen under favorable conditions.  Immuno-compromised status, trauma from the prosthesis, other 

systemic conditions and improper maintenance of the dentures by the patient are few of the causative agents which turn the oral 

balance into an unhealthy and unsuitable foundation for the wearing of the prosthesis.  Prevalence of denture stomatitis caused by the 

fungi Candida has been identified worldwide and has been reported to be around 65 to 70% of the denture wearers.  The main species 

that causes infection has been Candida albicans, however, recently, there is a shift to non-Candida albicans-Candida (NCAC).

This cross-sectional survey was undertaken to find the prevalence of denture stomatitis and the causative species in the south west-

coastal region of Karnataka.  
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Introduction :

Infection due to Candida species and other fungi have 

increased dramatically in recent years and are of prime 

importance because of the rising number of immuno-

compromised patients. Although Candida albicans remains 

the most common cause of infection, the frequency 

attributed to other members of the genus is also 

increasing. This is due to the increase in the number of at-

risk individuals, particularly 

t h o s e  w i t h  i m p a i r e d  

i m m u n i t y ,  s u c h  a s  

t ra n s p la nt  rec ip ient s ,  

cancer patients receiving 

chemotherapy, and human 

immunodeficiency virus-

1-16infected patients .

In the 1980s C. albicans accounted for more than 80% of all 

Candidal isolates recovered from nosocomial yeast 

infection. Of late, the emergence of Candida species other 

than C. albicans is a matter of concern in several major 

institutions. These species are also shown to have reduced 

susceptibility to antifungal agents. The frequency of 

isolation of Candida krusei, Candida glabrata, Candida 

tropicalis, and Candida parapsilosis is steadily increasing 

globally. 

In the oral cavity Candida is a normal commensal along 

with other microbiota. In an immunocompromised patient 

who is wearing a complete denture, there is a risk of 

development of Candida associated denture stomatitis 
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(CADS) (Pic.01). This is due to the conversion of the normal 

commensal to an infection causing pathogen. Various 

factors enhance development and progression of the 
1,3,12,15,17-20disease resulting in CADS. . The prosthesis acts as a 

foci and trauma from the denture will facilitate infection. 

Several species of Candida have known to be involved in 

the process. Even though Candida albicans is the most 

frequent species, recently, non albicans species have been 
21,22reported to be dominant . Hence, identification of the 

causative species is essential for the rapid treatment 

initiation with an appropriate anti fungal agent. There are 

many techniques to identify Candida species, but among 

them a technique using CHROMagar Candida (Himedia, 

Mumbai) can easily identify different species of Candida on 
23,24the basis of colony colour and morphology .

This survey was undertaken 

a) To estimate the prevalence of Candida associated 

denture stomatitis in denture wearing patients.

b) To identify the prevalent species of Candida genus in 

these patients.

Methodology :

Patient selection

Fifty five completely edentulous patients (34 male and 21 

female) wearing complete denture prosthesis at least for 

the past one year were randomly selected from the 

outpatient section of the department of Prosthodontics 

and KSHEMA, Mangalore.  Case history was taken and a 

structured questionnaire for data collection was filled by 

the operator after consultation with the patient. Patient's 

consent to participate in the study was obtained. Ethical 

clearance was obtained from the ethical committee of 

NITTE University.

Inclusion criteria:

1. Age group 50-70 years, male or female patients.

2. Patients wearing complete denture prosthesis.

3. Patients wearing the prosthesis for more than a year.

4. Patients not on any antifungal medication.

5. Patients who are willing to participate in the study.

Exclusion criteria:

1. Age less than 50 and more than 70 years.

2. Patients not wearing complete denture prosthesis.

3. Patients wearing the prosthesis for less than a year.

4. Patients on antifungal agents.

5. Patients who are not ready to participate in the study.

Sample collection:

Swab Technique

Swabs from the tissue surface of the maxillary denture 

were obtained as follows:

Samples were obtained in the morning when the patients 

were fasting, by rubbing a sterile cotton-tipped swab over 

the palatal impression surface of the maxillary dentures 

irrespective of the clinical signs for the presence or absence 

of Candida (Pic.02). It was then cultured on sabouraud 

dextrose agar (SDA) plates to get pure Candida culture.

The yeast colonies were subcultured onto SDA plates to 

obtain pure yeast cultures which were harvested, 

suspended in water in sterile vials and stored   at -20 

degree C. Their phenotypes were defined by culture on 

CHROMagar Candida plates. (Described below)  Further, 

the colonies were subjected to sugar assimilation and 

fermentation tests for species identification of Candida.  

Germ tube assessment was carried out to differentiate C. 

albicans.

Speciation Of Candida In The Clinical Specimens By Using 

Chromagar Medium

In this study speciation was done using HiChrome Candida 

differential agar.  The chromogenic agar plates were 

prepared as per the manufacturer's instructions.  The 

Candida isolates were inoculated onto the plates and 

incubated aerobically at 37 degree C for 24 hours.  The 

different species were identified based on the color 

displayed by them as, Candida albicans (light green) and 

Candida glabrata (pink) and Candida tropicalis (blue to 

metallic blue) (Pic.03).

The different species of Candida were first identified by 

gram staining and later on confirmed by Germ Tube test, 

Corn Meal agar for chlamydospore formation and other 

biochemical tests.  Chrome Candida differentiation agar 

was used to differentiate Candida species.  Chromagar for 
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Candida differentiation uses a chromogenic substance β-

glucosaminidase substrate, which is metabolized to give 

the colored colonies of different Candida species. 

HiChrome agar is manufactured as selective and 

differential media for rapid isolation of yeast and 

differentiation of candida species by colony color i.e. 

Candida albicans (light green), C. tropicalis (steel/light 

blue), C.krusei (white fuzzy) and C. glabrata (pink). 

Chromagar for differentiation of Candida was prepared 

following manufacturer's instructions. 

Results:

1. Among the total fifty five denture wearers (34 males, 21 

females) examined, 27 patients (50%) were found to be 

positive for stomatitis.

2. Among the 27 positive patients, 21 were males and 6 

were females (Diagram I).

3. Among the total male patients examined, 21patients 

(61%) were positive for stomatitis.

4. Among the total female patients examined, 6 patients 

(28%) were positive for stomatitis.

5. Among the 27 positive patients, 13 patients (48%) were 

positive for C. albicans, 9 patients (33%) were positive 

for C. tropicalis, 5 patients (18%) were positive for C. 

glabrata. (Diagram II)

Discussion :

Denture stomatitis has been found to be a common 

problem associated with denture wearing.  The causative 

agents for this has been ill fitting or poorly fitting complete 

denture prosthesis causing trauma to the underlying 

mucosa or improper maintenance protocol by the wearer.  

In addition, if the patient has suppressed immunity as in 

Diabetes or HIV, the chances that the normal oral 

commensal, Candida may convert itself into a pathogen to 

cause Candida-associated-denture stomatitis (CADS). 

Approximately 65 to 70% of the denture wearing 

population has been identified as afflicted with CADS in 
1-16other parts of the universe . 

Candida albicans has been the most common causative 

species in CADS. However, recently it has been reported 

that there is a shift in this aspect and other species have 

been found to be superceding C. albicans in causing the 
21,22infection . This is due to development of drug resistance 

or mutations in the strains causing change in phenotype of 

the microorganism. In a clinical situation, rapid species 

level identification is very essential as it has substantial 

impact on the treatment decisions.  

This survey was taken up to assess the prevalence of CADS 

in this part of the country and also to identify the most 

frequent causative species related to the condition.  From 

the 55 denture wearing patients who were surveyed it was 

observed that denture stomatitis was present in 27 

patients (50%), thus proving the occurance of CADS in long-

term complete denture wearers is common.  Oral samples 

were collected which were cultured on to SDA medium to 

obtain pure yeast culture.  Once Candida species are 

separated, it was subjected to speciation procedure using 

CHROMagar. 

Different media have been used to carry out the speciation 
23,24procedure .  Among them, CHROMagar has been found 

to be rapid, accurate and economical.  This medium 

contains a chromogenic β-glucosaminidase substrate 

which releases differently colored compounds on 

degradation by the specific enzymes released by the 

species.  In this medium identification of the species is 

done by the development of different colors.   Candida 

albicans (light green), C. tropicalis (steel/light blue), 

C.krusei (white fuzzy) and C. glabrata (light pink). In the 

present study, it was identified that C. albicans is the most 

prevalent (50%) species followed by C. tropicals (33%) and 

C. glabrata (18%). 

According to many authors, C. albicans has been the most 

frequent species of Candida in causing denture stomatitis 
2,4,5,6.  Our survey in south west coastal region of Karnataka is 

2in agreement with the same.  Cannon et al  are of the 

opinion that this yeast has the ability to colonize different 

areas of the oral cavity due to the specific interactions 

between the two.  It has been known to adhere even to 

complement receptors and some sugar residues that are 

present on the host surfaces.  Tissue invasion by this 

species causes infection of the oral mucosa. Parnanen et al 
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26 in their comparative study between C. albicans and C. 

glabrata concluded that C. albicans has the ability to 

degrade the proteins in both yeast and hyphal forms, 

where as, C. glabrata did not show this capacity.  This shows 

that C. albicans can invade tissues more easily than C. 

glabrata making it more prevalent in the oral infections.  
12Salerno et al  said that C. albicans can not only adhere to 

the oral mucosa but also can colonize the surface of the 

acrylic denture when it is poorly maintained.  The biofilm 

on the denture can enhance its adhesion adding to its 

virulence.  Wearing of a denture has been found to 
18,27,enhance adhesion of C. albicans by Witzel et al  in the 

25year 2012. However, Williams & Lewis , are of the opinion 

that even though C. albicans is the dominant species, it is 

the problem of emergence of non-Candida-albicans-

No of Patients with CADS(27)

Males (21)

Females (6)

Fig.01 Candida-associated-denture-stomatitis (CADS) Fig.02 Swab Technique 

Fig.03 Speciation of Candida 

Species specificity in CADS

Canadida Albicans(13)

Canadida Tropicalis(9)

Canadida Glabrata(5)

Candida that is problematic in management of the 
20 infection.   Silva et al studied the emerging species of 

Candida in causing stomatitis and concluded that C. 

glabrata can colonize even after 12 hours and that presence 

of C. albicans enhances its invasiveness.

Limitations of the study:  The risk factors associated with 

the development of Candida Associated Denture 

Stomatitis were not considered in this study.  Wearing of 

denture prosthesis is only one of the causes for 

development of this disease and it is essential to explore 

the other causes for the problem.  Future work should 

focus on this aspect to identify other etiological factors, 

both local and systemic, for the occurence of CADS.

Conclusions :

Within the limitations of this study, it was concluded that

1. Candida associated denture stomatitis is prevalent in 

denture wearers of South West Coastal region of 

Karnataka.

2. Males are affected more than females.

3. Candida albicans is the most prevalent species of 

Candida followed by C. tropicalis and C. glabrata.
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