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INTRODUCTION

Denture stomatitis is a term used to describe certain pathologic changes found in the oral mucosa, and two-thirds of the elderly pop-
ulation wearing complete dentures have problems with their palatal and gingival mucosae (1-10). It usually affects the hard palate and 
occasionally causes angular cheilitis (2, 6, 11). Bright erythematous areas, frequently seen on the maxilla, have been found on the oral 
mucosa under complete or partial dentures in both jaws; they are frequently seen on the maxillae. The frequency of denture stomatitis 
has been reported to vary from 10% to 67%. It is seen mostly in women, and its prevalence increases with age (2, 6, 10-14).

Causes of denture stomatitis are multifactorial. The primary etiological factor is Candida albicans. However, other factors may also be associ-
ated: denture trauma due to the continuous wearing of dentures, poor oral and dental hygiene, allergic reactions to denture base materials 
such as residual monomers, dietary factors such as resultant hematological and nutritional deficiencies, infections such as Candida infec-

Öz
Amaç: Tam protez kullanımı sonucu damak bölgesinde eritema olan hasta-
ların tedavisinde rutin olarak kullanılan klorheksidin glukonat ağız gargara-
sının ve doku düzenleyicilerin etkisini retrospektif olarak değerlendirmektir.
Yöntemler: Kliniğimize başvuran tam protez kullanan ve palatal bölge-
sinde eritem bulunan hastaların klinik tedavisi süresince palatinal orta 
hattından alınan fotoğraflar incelendi ve Butz Jorgensen Indeksine göre 
değerlendiridi. Hastalar 3 gruba ayrıldı (n=8). Birinci gruba doku düzenleyi-
ci, ikinci gruba sadece % 0,2’lik klorheksidin glukonat ağız gargarası verildi 
üçüncü gruba her iki yöntem birlikte uygulandı. Tüm gruplar için değerlen-
dirme süresi iki hafta olarak belirlendi. Hastaların palatal orta hat bölgesin-
den başlangıç, tedaviden 1. hafta ve 2. hafta sonrasında ağız içi fotoğraflar 
çekildi. Niteliksel verilerin karşılaştırılmasında Ki-Kare testi, parametrelerin 
grup içi karşılaştırmalarında ise Wilcoxon işaret testi kullanıldı. Anlamlılık 
p<0,05 düzeyinde değerlendirildi.
Bulgular: Başlangıçta tüm grupların enflamasyon seviyeleri arasında ista-
tistiksel olarak anlamlı bir farklılık bulunmadı. Tüm enflamasyon seviyeleri 
ciddi olarak skorlandı (p>0,05).Doku düzenleyici ve %0,2’lik klorheksidin 
glukonat ağız gargarasının birlikte kullanımının palatal enflamasyonun 
azalmasında etkili olduğu görüldü.
Sonuç: Tam protez kullanımı sonucu meydana gelen palatal enflamasyon 
tedavisinde 2 haftalık doku düzenleyici ve %0,2’lik klorheksidin glukonat 
ağız gargarasının kullanımı etkilidir.
Anahtar kelimeler: Palatal enflamasyon, tam protez, doku düzenleyici, 
klorheksidin glukonat ağız gargarası

Abstract
Objective: Palatal inflammation is usually observed in poorly cleaned den-
tures. The aim of this study was to retrospectively evaluate the time for 
which a chlorhexidine gluconate mouthrinse (CGM) and tissue conditioner 
(TC), which are routinely used in daily clinical practice, should be used on 
palatal erythema patients wearing complete dentures.
Methods: Intraoral pictures taken during the clinical treatment of pal-
atal erythemic patients were evaluated using the Budtz-Jorgensen in-
dex. Twenty-four patients wearing complete dentures who had palatal 
erythema were divided into three groups (n=8): Group 1 patients ap-
plied the TC only,  group 2 patients, used a 0.2% CGM only, and group 
3 patients used the 0.2% CGM and denture relines with the TC. The 
treatment duration in all groups was 14 days. Intraoral pictures were 
taken from the palatal area at the baseline and at 1 and 2 weeks after 
treatment and were evaluated using the Budtz-Jorgensen index. The 
chi-square test and Wilcoxon signed-Ranks test were used to compare 
data (p<0.05).
Results: There was no statistically significant difference in inflammation 
levels among all groups at the baseline. All inflammation levels were severe 
(p>0.05). The group with the combined use of the TC and 0.2% CGM was 
found to be effective in reducing palatal inflammation.
Conclusion: The combined use of the TC and 0.2% CGM for 2 weeks is ef-
fective in the treatment of palatal inflammation due to complete dentures.
Keywords: Palatal inflammation, complete denture, tissue conditioner, ch-
lorhexidine gluconate mouthrinse
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tions, microbial factors, systemic factors such as diabetes mellitus and 
immunodeficiency, and miscellaneous factors such as thermal stop-
page below the denture, age of the denture, smoking, various types 
of irradiation, dryness of the mouth, medications, and reduced saliva 
flow (1-8, 10-13, 15-21).

Treatment for denture stomatitis is based on the elimination the eti-
ologic factor. Therefore, improving the denture and oral hygiene of 
patients, discouraging them from wearing the dentures at night, and 
resting the tissues of the underlying mucosa of the complete den-
ture comprise the main steps of treatment (5-7). Constructing new 
dentures after having a healthy palatal mucosa, applying tissue con-
ditioners (TCs) into the existing denture, employing antifungal drugs, 
using a 0.2% solution of a chlorhexidine gluconate mouthrinse 
(CGM), or applying a gingival massage with a toothbrush or fingers 
have been the treatment strategies for denture stomatitis (22). In the 
literature, a number of agents have been employed for the treatment 
of denture stomatitis, but there are not enough reports on the time 
for which a TC and a CGM should be used for palatal erythema pa-
tients wearing complete dentures (3, 5-7, 9, 10, 14, 17, 21-25). There-
fore, the aim of the present study was to compare and clinically eval-
uate the in vivo efficacy of a TC and CGM, either alone or combined, 
on denture stomatitis for 2 weeks.

METHODS

Intraoral pictures taken during the clinical treatment of palatal hy-
peremic patients were evaluated using the Budtz-Jorgensen index 
(Table 1). Twenty-four patients wearing complete dentures, 12 men 
and 12 women, and with palatal inflammation were selected from pa-
tients who were referred to the Marmara University, Department of 
Prosthodontics, Faculty of Dentistry. The age of the patients ranged 
between 39 and 70 years, with a mean age of 58 years. They had no 
systemic disease and had been wearing their present denture for 
approximately 3 years. Palatal erythema was graded on a scale rang-
ing from 0 to 3 according to the Budtz-Jorgensen index (Table 1) (2).  
The protocol of the study was explained to the patients, and the 
informed consent form was signed. The patients were randomly di-
vided into three groups (n=8). All groups comprised four females 
and four males. Group 1 patients applied a TC (Visco-gel, Dentsp-
ly DeTrey, Konstanz, Germany), group 2 patients used a 0.2% CGM 
(Klorhex, Drogsan, Ankara, Turkey) and group 3 patients used the 
0.2% CGM and relined dentures with the TC (TC+CGM). The study 
protocol numbered as 29.03.2016, 2016-19 was approved by Clini-
cal Research Ethics Committee, Marmara University, Faculty of Den-
tistry.

All old dentures of the patients were readjusted. Centric relation and 
centric, protrusive, and lateral occlusion were checked. All patients 
were asked to brush their dentures with soap at least twice a day for 
2 weeks and the palatal mucosa with a tooth paste.

Group 2 and Group 3 patients were asked to rinse their oral cavity 
for 60 s and their denture once in the morning before wearing the 
denture and once at night before bedtime; all patients were asked to 
not wear their dentures at night.

2 mm thickness of acrylic resin was removed from the inner surfaces of 
the upper dentures of group 2 and 3 patients. A separator (Separator, 
Dentsply DeTrey, Konstanz, Germany) was applied to the outer surface 

of the dentures. A powder and liquid of the TC were mixed according 
to the manufacturer’s recommendation. The entire fitting surface of 
the denture was covered with a polymerized TC and placed into the 
upper jaw. Patients were instructed to close their upper and lower den-
tures to the centric relation and remain stable for 2 min. Then, patients 
were instructed to make functional jaw movements such as chewing, 
talking, and swallowing for at least 2 min. The dentures were removed. 
The excess material was cut with a scalpel (Tıp Kimya San Ltd. Sti, Istan-
bul, Turkey). This procedure was repeated once a week.

The treatment duration in all groups was 14 days. Palatal inflamma-
tion was photographed three times during the treatment protocol 
before the treatment (baseline) and at 1 and 2 weeks after the treat-
ment (Figure 1. a-c, Figure 2. a-c, Figure 3. a-c), and the degree of 
palatal erythema was scored 0 to 3 according to the Budtz-Jorgensen 
index (Table 1). Statistical analysis was performed using Statistical 
Package for Social Sciences version 15 (SPSS Inc.; Chicago, IL, USA). 
The chi-square test and Wilcoxon signed-ranks test were used to 
compare data (p<0.05).
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Table 1. The degree of palatal erythema  

0 No inflammation

1 Slight inflammation (localized slight hyperemia)

2 Moderate inflammation (diffuse hyperemia)

3 Severe inflammation (diffuse hyperemia and papillary hyperplasia)

(Budtz–Jorgensen, 1970)

Table 2. The assessment of inflammation levels at the baseline and at 
the first and second weeks

Group I 
(TC)  

n (%)

Group II 
(CGM)  
n (%)

Group III 
(TC+CGM)  

n (%) +p

Initial

Slight 0 (0%) 0 (0%) 0 (%0) 1.000

Moderate 0 (0%) 0 (0%) 0 (0%)

Severe 8 (100%) 8 (100%) 8 (100%)

First week

None 0 (0%) 0 (0%) 0 (0%) 0.511

Slight 5 (62.5%) 3 (37.5%) 3 (37.5%)

Moderate 3 (37.5%) 5 (62.5%) 5 (62.5%)

Second week

None 0 (0%) 0 (0%) 0 (0%) 0.301

Slight 6 (75.0%) 6 (7.0%) 8 (100%)

Moderate 2 (25.0%) 2 (25.0%) 0 (0%)

Initial - 1st week ++p 0.009** 0.009** 0.009**

Initial - 2nd week ++p 0.008** 0.008** 0.005**

1st week - 2nd week ++p 0.655 0.083 0.025*

+ Chi-square test
++ Wilcoxon signed-rank test
* p<0.05
** p<0.01
TC: tissue conditioner; CGM: chlorhexidine gluconate mouthrinse



RESULTS

Palatal erythema scores during the treatment period in all groups are 
shown in Table 2. No statistically significant difference in inflamma-
tion levels among the groups was found at the baseline. All inflam-
mation levels were severe (p>0.05). The statistical results of group 1 
and 2 patients were similar. The decrease in the inflammation level in 
the first and second weeks was statistically significant compared to 
the initial levels (p<0.01) in all groups, but no statistically significant 
difference was seen in the second week compared to the level in the 
first week (p>0.05). The decrease in inflammation level in the first 
and second weeks in the CGM+TC group was statistically significant 
(p<0.01), and a statistically significant difference was also seen in the 
second week compared to the level in the first week (p<0.05).

DISCUSSION

Denture stomatitis is characterized by inflammatory conditions of the 
palatal mucosa seen in those wearing complete dentures (1-3, 15).  
There are different clinical treatment alternatives. Different solutions, 
mouthrinses, antifungal drugs, and relining dentures with a TC have 
been used to minimize the degree of palatal inflammation (5-7, 10, 
21, 23, 24, 26). In the present study, a TC and CGM were used for the 
clinical treatment of palatal inflammation of patients wearing com-
plete dentures. Even though the use of the TC gave better results 
than the use of the CGM in the first week, the results in the second 
week were the same. The results showed that there were statistically 
significant differences in reducing palatal inflammation level when 
the TC and CGM were combined (p=0.005). The results of the present 
study are similar to those of the study by Uludamar et al. (7) Their 
study evaluated the effect of 0.8% chlorine dioxide and 0.2% chlor-
hexidine gluconate mouthrinses and TCs (Visco-gel) on clinical and 
microbiological flora of 60 patients with denture stomatitis. They 
showed that although the relining dentures with the TC decreased 
palatal inflammation, mouthrinses had greater improvement in case 
of palatal inflammation.

In their in vitro study, Kanathila et al. (27) combined magnesium ox-
ide with two TCs (Visco-gel and GC Soft) to inhibit the growth of C. 
albicans and reported that the combination was effective against C. 
albicans. Further, when the concentration of magnesium oxide in-
creased, the zone of inhibition of C. albicans increased. In the pre-
sented in vivo study, even if any product was added to the TC, the 
same results were obtained. The results of the present study are con-
sistent with those of the study by Kanathila et al. (27) 

Thomas and Nutt (28) reported that Visco-gel alone was completely 
inert and could therefore not be used without nystatin in the treat-
ment of denture stomatitis where a yeast infection was present. 
In the present study, a yeast infection was not investigated, and 
the degree of palatal erythema was scored 0 to 3 according to the 
Budtz-Jorgensen index. The visual assessment results of this study 
was controversial with the results of Thomas and Nutt’s study (28). 
In the present study, a statistically significant difference was found 
after the 2-week clinical application of the TC (p<0.008). The use of 
the TC was also effective for the diminution of the palatal inflamma-
tion level. The results of this study were consistent with those of the 
meta-analysis by Emami et al. (29). They reported their conflicting 
results when antifungals were compared to placebos, such as a TC, 
denture adhesive, or placebo medication. The TC and denture adhe-
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Figure 1. a-c. (a) initial view of the TC (group 1) (b) first-week application 
of the TC (c) second-week application of the TC

a b

c

Figure 2. a-c. (a) initial view of the CGM (group 2); (b) first-week 
application of the CGM; (c) second-week application of the CGM

a b

c

Figure 3. a-c. (a) initial view of TC +CGM+ (group 3); (b) first-week 
application of TC +CGM; (c) second-week application of TC +CGM

a b

c



sive were found to be effective in the reduction of palatal erythema. 
The clinical efficacy of the oral adhesive and TC could be explained 
by their cushioning effect on the palatal mucosa. Using these dental 
materials, denture trauma reduced; therefore, the inflammation level 
also reduced. 

In the clinical trials of Uludamar et al. (23), the in vivo efficacy of three 
different alkaline peroxide tablets and two mouthrinses containing 
0.2% chlorhexidine gluconate were compared to eliminate C. albicans 
on dentures; they reported that the use of mouthrinses significantly 
decreased the number of microorganisms on dentures. The results 
of this study were in accordance with those of Uludamar et al. (23)’s 
study. In the present study, greater reduction in palatal inflammation 
was observed after 2 weeks of using the CGM (p<0.008). The CGM 
was effective against denture stomatitis. It prevented bacterial col-
onization around the teeth and soft tissues; thus, the development 
of gingivitis was also prevented (5, 7, 25). Emami et al. (29) reported 
that disinfection and antiseptic methods could be as effective as an-
tifungal therapy in the treatment of denture-related erythematous 
stomatitis.

Antifungal treatment for denture stomatitis needs microbiological 
analyses. The long-term use of antifungal agents could have side ef-
fects such as gastrointestinal disturbances, hypersensitivity and also 
may cause changes in the levels of liver enzymes, and may interact 
with other medicines (6, 26). The extensive use of antifungal medica-
tions can lead to the development of microbial resistance (26). 

Walker et al. (30) reported that the mechanical cleansing of dentures 
is as effective as topical treatment with antifungal drugs in treating 
Candida-associated denture stomatitis. The results of this study are 
consistent with those of the study by Walker et al. The use of a TC and 
CGM for 2 weeks within the treatment and the mechanical cleansing 
of dentures and patients’ palatal mucosae will be the conservative 
approach for those who have palatal inflammation in clinical settings 
when microbiological analyses cannot be performed. The lack of a 
microbial evaluation is the limitation of the present study.

CONCLUSION 

The results of the present study revealed that in case of palatal in-
flammation that occurs due to wearing complete dentures, the 
combined use of 0.2% CGM and a TC for 2 weeks is an alternative 
for improving palatal inflammation to maintain the oral hygiene of 
patients. Patients must be aware about the mechanical cleansing of 
their dentures and also of their palatal mucosa.
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