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Abstract 
Objectives: Conventional complete dentures are the most common treatment 
for edentulous patients, but they can be associated with denture-related muco-
sal lesions (DRMLs), which can negatively affect patient comfort and oral 
health. This study aimed to assess the prevalence of DRMLs and their associ-
ated risk factors in a Moroccan population. Methods: An epidemiological, de-
scriptive, and cross-sectional study was conducted at the Removable Prostho-
dontics Department of Ibn Rochd Dental Center, Casablanca, from November 
2022 to October 2023. A total of 132 patients with complete dentures were ex-
amined. Data were collected through a structured questionnaire covering de-
mographics, denture characteristics, and maintenance habits, followed by clin-
ical examination for DRMLs. Statistical analysis was performed using SPSS, 
with p < 0.05 as the significance threshold. Results: Among 132 patients, 39% 
(52 patients) presented with 59 mucosal lesions. The most common types were 
traumatic ulcers (34%), denture stomatitis (27%), and flabby ridges (20%), with 
the majority located in the maxilla (66%). Higher frequencies of DRMLs were 
observed among females, patients over 40 years old, individuals with impaired 
general health, dentures less than 5 years old, poor oral hygiene, and those 
missing follow-up appointments. However, these associations were not statis-
tically significant. The only significant factor was the location of prosthesis 
placement (p = 0.01), which showed a clear association with the presence of 
DRMLs. Discussion: This study shows a high prevalence of DRMLs in Moroc-
can edentulous patients, with an increased frequency observed in females, 
older patients, and those with poor hygiene and irregular maintenance. How-
ever, none of these associations reached statistical significance, the placement 
of the prosthesis was significantly linked to DRMLs. These findings emphasize 
the importance of proper denture fitting, clinical follow-up, and improved oral 
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hygiene practices to prevent DRMLs. Further studies with larger sample sizes 
are needed to explore specific risk factors in the Moroccan population and de-
velop tailored preventive measures. 
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1. Introduction 

Despite significant advancements in the treatment of periodontal diseases and 
dental caries, total edentulism remains a widespread condition worldwide. Ac-
cording to the World Health Organization (WHO), the global prevalence of eden-
tulism is estimated at 7% among people aged 20 and over, and 23% among those 
aged 60 and over. 

Although prosthetic solutions for edentulous patients have improved signifi-
cantly, particularly with the advent of implantology and artificial intelligence, 
these treatments remain inaccessible to many due to their high costs and the lack 
of reimbursement by health insurance. As a result, conventional full dentures re-
main the most commonly used solution for edentulous patients in many coun-
tries. These dentures restore essential functions such as chewing, aesthetics, 
speech, and social communication [1]. 

The insertion of new removable prostheses leads to physiological adaptation of 
the oral mucosa, and also to profound changes in the ecosystem of the oral cavity. 
These changes can contribute to the development of oral mucosal lesions, partic-
ularly in areas of the mucosa in direct contact with the denture [2]. The causes of 
these lesions are multifactorial and complex, with poorly fitted dentures, lack of 
maintenance, and advanced age being common risk factors [3]. 

Oral mucosal lesions can be classified based on their etiology, and in the case 
where the denture is incriminated, they include [2]: 

Traumatic lesions: related to occlusion issues and poor prosthesis retention 
(e.g., inflammatory fibrous hyperplasia, flabby ridges, epulis fissuratum, and trau-
matic ulcers). 

Inflammatory or infectious lesions: resulting from plaque accumulation on 
the prosthetic surface, such as denture stomatitis, angular cheilitis, and glossitis. 

Material intolerance lesions: caused by allergic or immunological reactions to 
the materials used in the prosthesis. 

The aim of this study was to determine the prevalence and risk factors of den-
ture related oral mucosal lesions (DROMLs) in the population consulting the Re-
movable Prosthodontics Department at the dental treatment and consultation 
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center (CCTD) of CHU Ibn Rochd Casablanca. 

2. Materials and Methods 
2.1. Study Population 

We studied patients who met the following criteria: 
Inclusion criteria: 
Completely edentulous patients wearing uni- or bi-maxillary removable total 

dentures who consulted the CCTD for replacing their old dentures. 
Completely edentulous patients wearing uni- or bi-maxillary removable total 

dentures who consulted the CCTD for late complaints following the use of remov-
able dentures. 

Completely edentulous patients fitted with uni- or bi-maxillary removable total 
dentures at the CCTD and referred for a follow-up clinical session. 

Exclusion criteria: 
Completely edentulous patients without removable dentures. 
Patients with general pathologies presenting with oral mucosal manifestations. 
Patients who have undergone cervico-facial radiotherapy. 
Patients with significant jaw bone loss. 
Completely edentulous patients using implant-retained total dentures. 

2.2. Survey Support 

A questionnaire was used to collect data regarding the patient’s characteristics and 
the removable dentures used. The questionnaire consisted of 16 questions, divided 
into four sections as follows: 

Part 1: Included 4 questions to identify the patient’s profile (age, sex, general 
health, habits, and addictions). 

Part 2: Included 4 questions to identify the type and age of maxillary and man-
dibular edentulism, the age of total removable dentures, and the place of their 
fabrication. 

Part 3: Included 7 questions regarding patients’ maintenance practices and be-
haviors related to their removable dentures. 

Part 4: This section consisted of a clinical examination to determine the pres-
ence of oral mucosal lesions associated with the use of removable dentures, the 
location of these lesions, and the presence of symptoms (pain, discomfort, or 
bleeding). 

Mucosal lesions were categorized as follows: 
Denture stomatitis with its 3 Newton classes (7) 
Traumatic ulcer 
Flabby ridge 
Hyperplasia 
Epulis fissuratum 
Angular cheilitis 
Glossitis losangica 
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Epidermoid carcinoma 

2.3. Data Collection 

Patients who underwent total removable prosthesis procedures at the Removable 
Prosthodontics Department of the CCTD at CHU Ibn Rochd in Casablanca and 
met the inclusion criteria were contacted using the department’s patient database. 
Patients who consulted for the revision of their removable prostheses or for treat-
ment of complaints following their use were identified from the department’s ap-
pointment waiting list. 

Patients were seated in a dental chair and interviewed in Arabic about the dif-
ferent variables in the questionnaire, which was completed by the interviewer. The 
clinical examination was conducted under scialytic light with a tongue depressor 
or dental mirror by the interviewer, under the supervision of a professor from the 
Removable Prosthodontics Department. 

2.4. Data Analysis 

Data analysis was performed using SPSS software. Quantitative variables were ex-
pressed as means with standard deviations, while qualitative variables were pre-
sented as numbers and percentages. A bivariate analysis was performed, and a 
significance level was set at p < 0.05. 

3. Results 
3.1. Descriptive Results 

Between November 2022 and October 2023, 132 patients wearing unimaxillary or 
bimaxillary removable total dentures were examined. Of these, 50% were women, 
and the average age was 63 ± 8.1 years. Additionally, 49.2% of the patients had a 
general pathology, and 13% were tobacco users (Table 1). 

A total of 59 lesions related to the use of complete dentures were observed in 
39% of the patients. The lesions were classified as follows: 

Traumatic ulcers (34%), Denture stomatitis (27%) and Flabby ridges (20%) 
(Table 2). 

Location of the lesions: 
29% of mucosal lesions were located in the mandible, while 66% were found in 

the maxilla. 
5% of mucosal lesions were located on the lips (Table 3). 

3.2. Analytical Results 

Female patients, individuals aged 60 years and older, and those with a general ill-
ness were most affected by mucosal lesions related to wearing complete dentures. 
However, these differences were not statistically significant (Table 4). 

Patients who had their prostheses made in the Removable Prosthodontics De-
partment at the CCTD had a higher frequency of oral mucosal lesions related to 
complete dentures compared to those who had their prostheses made in the  
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Table 1. Patient profile. 

 n % 

Sex   

Male 66 50% 

Female 66 50% 

Age group   

30 - 40 years 2 1.5% 

41 - 50 years 4 3% 

51 - 60 years 33 25% 

61 - 70 years 66 50% 

71 years and above 27 20.5% 

General Health Conditions   

Hypertension 31 23.5% 

Diabetes 22 16.7% 

Cardiovascular diseases 9 6.8% 

Tobacco Use   

Yes 17 13% 

No 115 87% 

 
Table 2. Types of DROMLs distribution. 

 n % 

Traumatic ulcer 20 34% 

Denture stomatitis 16 27% 

Flabby ridge 12 20% 

Hyperplasia 6 10% 

Epulis fissuratum 3 5% 

Angular cheilitis 2 3% 

 
Table 3. Number and location of lesions per patient. 

 n % 

Number of lesions per patient   

Single lesion 46 88% 

Two lesions 5 10% 

Three lesions 1 2% 

Location of the lesions   

Maxillary 39 66% 
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Continued 

Anterior maxillary ridge 4 7 

Posterior maxillary ridge 9 15 

Floor of the vestibule 6 10 

Soft palate 2 3 

Palate 18 30 

Mandible 17 29 

Anterior mandibular ridge 5 8 

Posterior mandibular ridge 3 5 

Floor of the vestibule 4 7 

Floor of the mouth 5 8 

Labial mucosa 3 5 

 
Table 4. Association between DROMLs and patient profile. 

 n % p 

Patient’s gender    

Men 24 46 0.37 

Women 28 54  

Age groups of the patients    

30 - 40 years 2 4 0.41 

41 - 50 years 1 2  

51 - 60 years 9 17  

61 - 70 years 28 54  

71 and older 12 23  

General health status of the patients    

Good general health 21 40 0.16 

Altered general health 31 60  

 
informal or private sector. This difference was statistically significant (p = 0.01) 
(Table 5). 

Mucosal lesions associated with total removable dentures were more frequent 
in: 

Patients who wore their dentures at night while sleeping compared to those who 
slept without dentures (p = 0.64). 

Patients who used toothpaste alone for brushing (p = 0.05). 
Patients who did not adhere to maintenance appointments or were not in-

formed about them, as compared to those who did (p = 0.09) (Table 6). 
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Table 5. Association between DROMLs and complete denture characteristics. 

 n % p 

Age of the Denture    

0 - 5 years 27 52 0.19 

5 - 10 years 15 29  

10 - 15 years 3 6  

15 - 20 years 1 2  

20 years and above 6 11  

Place of Denture Insertion 

CHU Ibn Rochd Prosthodontics department 24 46 0.01 

Illegal sector 22 42  

Private practice 6 11  

 
Table 6. Association between DROMLs and use and maintenance habits. 

 n % p 

Cleaning Methods 

Toothbrush and toothpaste 23 44 0.64 

Toothbrush and antiseptic solution 11 21  

Rinsing with water 11 21  

Toothbrush only 7 13  

Night-time Denture Use 

Yes 28 54 0.05 

No 24 46  

Follow-Up Appointments Compliance 

No 45 87 0.09 

Yes 7 13  

4. Discussion 

The aim of this study was to identify the prevalence and risk factors of denture-
related oral mucosal lesions (DRMLs) in the Moroccan population. However, sev-
eral limitations must be acknowledged, including some patients’ refusal to attend 
follow-up clinical examinations at the Ibn Rochd Dental Treatment and Consul-
tation Center, inactive phone numbers provided in medical records, and incom-
plete patient records, particularly those older than five years. 

Our findings reveal a 39% prevalence of patients presenting with 59 DRMLs, 
which contrasts with findings from other countries. Brantes et al. [4] reported a 
prevalence of 78% in Brazil, Gaur et al. [5] found 59.4% in India, and Dundar et 
al. [6] observed a lower prevalence of 35% in Türkiye. In contrast, Ogurinde et al. 
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[7] reported a much lower prevalence of only 13% in Nigeria. This variation in 
results may be attributed to differences in healthcare practices, diagnostic criteria, 
and study methodologies. 

The most common DRMLs observed in our study were traumatic ulcers (34%), 
followed by denture stomatitis (27%) and flabby ridges (20%). These findings 
align with those of Kovacevic et al. [8], who found denture stomatitis to be the 
most frequent oral mucosal lesion in their study of 86 patients with complete den-
tures (42%), followed by angular cheilitis (21%) and traumatic ulcers (5%). Simi-
larly, a recent study conducted in India in 2023 by Kambampati et al. [9] reported 
that 22% of 148 elderly patients with complete dentures exhibited DRMLs, with 
denture stomatitis being the most common lesion (47%). 

Association between DRMLs and Patient Profile  
In our study, DRMLs were more frequent in female patients (54%), in patients 

aged 60 years and older (75%), and in those with general illnesses (58.5%), alt-
hough no significant associations were found. Similar studies have also reported 
a higher prevalence of DRMLs in women, including Patil et al. [10], Shah and 
Ahmad [11], and Brantes et al. [4]. Syed Hammad et al. [12] also reported that 
59% of patients with DRMLs were female, and 70% were over 50 years old, with a 
significant association [13]. 

It has been suggested that women are more likely to seek prosthetic treatments 
and may use their dentures for prolonged periods without removing them, poten-
tially increasing the risk of DRMLs [14]. In contrast, some studies report a higher 
percentage of men with DRMLs, which may be attributed to higher-risk lifestyle 
habits such as smoking and alcohol consumption, which are more common in 
men [15]. 

Age is another factor associated with the development of various nutritional 
deficiencies, systemic diseases, medication use, and changes in the quality and 
quantity of saliva. These factors, combined with the use of complete dentures, may 
facilitate oral changes and promote the development of mucosal lesions. 

Several medical conditions associated with hyposalivation and parafunctional 
activity can lead to increased sensitivity of the oral mucosa, resulting in a higher 
risk of oral mucosal changes [16]. Dundar et al. [6] reported that diabetes mellitus 
is a significant risk factor for denture stomatitis and mucosal hyperplasia, and a 
statistically significant association was observed between cardiovascular disease, 
medication use, and traumatic ulcers. Kovacevic [8] found that immunosup-
pressed patients were 20 times more likely to develop oral and labial mucosal le-
sions. However, Jainkittivong’s study found no association between oral lesions 
and medical conditions [17]. 

Association between DRMLs and Complete Denture Characteristics  
In our study, 53% of patients with DRMLs had dentures less than five years old, 

but no significant relationship was observed. This finding may be explained by the 
large number of patients in this prosthesis age group in our study. However, sev-
eral studies, such as those by Mandali [18], Syed Hammad et al. [12], Da Silva et 
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al. [13], Kossioni [19], and Brantes et al. [4], have reported that the prevalence of 
lesions increased with the duration of use of the same prosthesis, with a significant 
association between the length of use and the development of DRMLs. 

Our study found a significant association between DRMLs and the location 
where the prosthesis was inserted. Forty-five percent of patients with DRMLs had 
their dentures placed at the Ibn Rochd Dental Treatment and Consultation Center 
(CCTD), which may be explained by the fact that 64.4% of the patients in our 
study were treated at this center. This suggests that factors related to the prosthesis 
placement, such as clinical practices or materials used, may play a role in the de-
velopment of mucosal lesions. 

Association between DRMLs and Maintenance Habits 
We observed that 54% of patients with DRMLs wore their dentures regularly at 

night, but no significant association was found. The literature reports a strong 
association between nocturnal denture use and DRMLs [20] [21]. Syed Hammad 
[12] found a significant relationship between night-time denture use and the de-
velopment of mucosal lesions. Kovacevic [8] and Brantes [4] reported that pa-
tients who wore their dentures at night were twice as likely to develop oral lesions. 

Night-time denture wear is a significant factor in the pathogenesis of denture 
stomatitis, as it decreases the pH of the palatal mucosa due to the acidic products 
of yeasts, lactobacilli, and streptococci. The acidic environment between the den-
ture base and buccal mucosa is further exacerbated by reduced salivation during 
sleep [22]. However, Ogunride et al. [7] reported no significant association be-
tween nocturnal denture use and DRMLs. 

In terms of denture maintenance, 42% of patients with DRMLs cleaned their 
dentures only once a day, 40% cleaned them more than once a day, and 17% 
cleaned them three times a week. The most common cleaning method was me-
chanical brushing with toothpaste. Several studies have shown that mechanical 
cleaning alone, such as brushing, is insufficient for maintaining good denture hy-
giene [11] [23]. Furthermore, cleaning dentures with toothpaste has an abrasive 
effect, which can damage the resin surface and promote bacterial biofilm adhesion 
[23] [24]. A combination of mechanical brushing with chemical agents, such as 
1% sodium hypochlorite, vinegar, or chlorhexidine digluconate, is recommended 
for effective denture hygiene [25] [26]. 

5. Conclusions 

Our study highlights the importance of the dentist’s ongoing role in preventing 
oral mucosal lesions associated with dental prostheses. This includes educating 
patients on proper denture care, such as daily oral hygiene, daily cleaning, and the 
removal and soaking of dentures overnight. Regular professional check-ups, timely 
adjustments, and periodic replacements are crucial to maintaining oral health and 
preventing complications. By addressing issues like cracks, irritation, or wear 
promptly, patients can reduce the risk of mucosal lesions, ensuring long-term 
comfort and well-being for denture users. 
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Further studies with larger sample sizes are needed to explore specific risk fac-
tors in the Moroccan population and develop tailored preventive measures. 
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