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ABSTRACT

Background: Natural products are proved to play a good role as an alternative to synthetic 
chemicals in clinical conditions. Previous studies showed that Pelargonium graveolens has anti-
inflammatory and antifungal activity against Candida albicans. The aim of this study was to evaluate 
the efficacy of essential oil of Pelargonium graveolens in the treatment of denture stomatitis.
Materials and Methods: In this double-blind randomized clinical trial conducted in Isfahan (Iran), 
80 (51 females and 29 males) eligible wearers of complete denture were included. According to the 
patients’ profiles number, they randomly divided to 2 groups of 40 patients’ case and 40 patients 
control treated with Pelargonium 1% gel or placebo, respectively. They were recommended to apply 
the gel twice daily for a 14-day course. All data were analyzed using SPSS® for windows (v.18). We 
have used the c2 test for analyzing qualitative and Student t-test for quantitative data considering 
as P<0.05 as significant.
Results: According to mycological data and clinical observation after treatment in the case group, 
34% of patients had been improved completely, 56% partially and 10% had no improvement. In the 
control group, 5% of patients had complete recovery, 25% partial recovery, and 70% no improvement. 
A significant reduction in fungal growth was observed in case group rather than the control group 
(P value<0.0001).
Conclusion: It seems that the application of a 1% Geranium oil topical gel formulation is more 
effective than placebo in the treatment of denture stomatitis.
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INTRODUCTION

Denture stomatitis, more commonly known as denture 
sore mouth, is an erythematous condition involving the 
mucosa of the hard palate in complete denture wearers. [1] 
Its clinical features include a diffuse or patchy redness 
of the palate under a denture and confined to the area 
covered by the denture.[2] This condition is usually 
asymptomatic, but can be associated with burning, 

bleeding, and unpleasant taste or halitosis.[3]

The involvement of Candida spp. as a potential 
causative agent in denture stomatitis is previously 
described and Candida albicans remains the most 
frequent isolated yeast in the oral cavity. Candida-
associated denture stomatitis is observed in 
approximately 11-67% of denture wearers.[4]

Several factors which are considered influent in the 
initiation of denture stomatitis are: local trauma 
from ill-fitting denture, poor denture hygiene, 
continuous denture wear, bacterial and fungal 
infection, malnutrition, hormonal imbalance, and use 
of antibiotics.[5] Formation of a dental plaque by the 
normal flora is facilitated by the presence of debris, 
irregularities in the acrylic resin, negative pressure 
in the acrylic resin-mucosa interface and therefore 
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follows the action of microorganisms to result in 
varying grades of denture stomatitis.[6]

Common drugs used for controlling denture stomatitis 
are Imidazole compounds, polyenic derivatives 
(nystatin), and amphotericin B.[7,8] However, 
toxicity and resistance to these antifungal drugs are 
major concern to which variable results have been 
observed and recurrence rate is high.[9,10] Despite the 
availability of many commercial denture-cleansing 
products, less than 60% of the wearers make use of 
any of them.[11]

Some natural products have been considered to play 
a good role as an alternative to synthetic chemicals 
in this clinical condition.[10] A wide variety of plants 
extracts have been reported to have antifungal activity 
against Candida albicans. Among such plants, the 
essential oil of Pelargonium graveolens in several 
studies has been investigated for its anti-inflammatory 
and antifungal activity especially against C. albicans. [12] 
Pelargonium extracts have profound anti-oxidant and 
antibacterial effects that can be used in food and 
cosmetic industries.[13] Several species of Pelargonium 
have immunomodulatory and cytoprotective effects 
which enable them for use in the treatment of acute 
bronchitis.[14] Another characterization of geranium 
oil is insecticidal activity, mainly because of high 
amount of phenolic compounds such as geraniol.[15] 
In one study, synergistic effects of geranium oil and 
ketoconazole were evaluated and a potent inhibitory 
activity was observed against Trichophyton spp. This 
effect was explained for the high active and stable 
primary alcohols citronellol and geraniol.[16] The main 
constituent of “Geranium oil” are “beta-citronellol” 
and “geranoil”.[17] Due to remarkable inhibitory effects 
of geranium oil on growth of Candida, as well as its 
wound-healing properties, it could be beneficial in the 
treatment of denture-induced stomatitis.[13]

This study was conducted to evaluate the probable 
clinical usefulness of a 1% gel formulation of 
Pelargonium graveolens essential oil in the treatment 
of denture stomatitis.

MATERIALS AND METHODS

In this double-blind randomized clinical trial, which 
was conducted in dental clinics affiliated to the 
Isfahan University of Medical Sciences Isfahan, Iran, 
from July 2010 until May 2011, 80 (51 females and 
29 males) eligible wearers of complete upper denture, 
with the age range of 38 to 78 years (61.39±9.038) 

were included. Patients, who were carrying denture 
for more than 1 year, were included in this study. 
However, patients who had diabetes or systemic 
diseases, had used antibiotic, corticosteroids, or 
antifungal drugs in the past 1 month as well as during 
the treatment course, and had not followed medical 
procedure during treatment was excluded from the 
study. Demographic data and full medical and dental 
history for all patients were recorded and all clinical 
examinations were done by a registered prosthodontics 
specialist. The presence of C. albicans was confirmed 
using culture medium. Palatal swabs were taken from 
both patients` upper denture and mucosa bearing 
denture for assessment of the presence of C. albicans. 
According to clinical examination and mycological 
tests, patients who have developed generalized 
erythema and edema of denture bearing area from 
moderate to severe, defined as type II and III denture 
stomatitis. According to the patients’ profiles number 
and the random Figures tables, they were randomly 
divided into two groups of 40 patients, cases and 
controls, treated with Pelargonium gel and placebo, 
respectively. We considered complete clinical 
improvement, if the lesion was completely eliminated 
and no colony was observed. In the case of reduced 
inflammation of palatal mucosa, it was reported 
partial improvement.

Essential oil of Pelargonium graveolens was provided 
from Barij Essence Company (Kashan, Iran) and the 
process of preparing the Orabase Gel was designed 
and formulated at the school of Pharmacy, Isfahan 
University of Medical science. We have formulated 
a carboxy methyl cellulose, Carbomer 934 (Merck®, 
Germany) and Plastibase (JaberebneHayyan®, Tehran, 
Iran) gel base as placebo and the same gel base 
containing 1% of Geranium essence (Barij® Essence 
Company, Kashan, Iran) for the use of patients in this 
study.

Patients were examined for denture-wearing habits, at 
the time of admission (day 0) and on days 7 and 14. 
At each visit, mycological samples were taken from 
the palatal mucosa and fitting surface and then they 
were inoculated on Sabouraud`s dextrose agar plates 
and incubated at 37°C and after 48 h, the colonies 
were counted. Remission of lesion was recorded by 
the specialized dentist. At baseline, all patients were 
instructed for denture hygiene and to remove dentures 
during the night. They were recommended to apply 
the gel (placebo or drug) twice daily (morning and 
night) for a complete 14-day course.
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The study protocol was approved by the board ethics 
for human research at Isfahan University of Medical 
Sciences. All patients have completed informed 
consent form prior to the study and no patient was 
deprived from the normal ordinary treatment if he/she 
refused for participation in the study.

All data were analyzed using SPSS® for windows 
(v.18). We have used the c2 test for analyzing 
qualitative data and Student t-test for quantitative data 
considering as P<0.05 as significant.

RESULTS

All patients were compared in terms of age, gender, 
disease history, duration of denture use, and detection of 
C. albicans on a palatal sample [Table 1]. No statistically 
significant difference was observed between the 
intervention (cases) and the control (placebo) group of 
patients in terms of age, gender, and denture use duration.

According to mycological culture data and clinical 
observation before and after treatment in the case 
group, 34% of patients had been improved completely 
and 56% of them were reported with partial recovery. 
Candida colony counts were dramatically decreased 
in treatment group. In 10% of patients, improvement 
was not observed. In the control group, 5% of patients 
had complete recovery, 25% had partial recovery, and 
the rest of 70% had no considerable improvement.

Efficacy of Pelargonium essence gel in the remission of 
erythema was seen dramatically in the patients receiving 
Pelargonium gel compared with the placebo group. A 
significant reduction in fungal load and erythematous 
extent in the oral cavity was observed (P<0.0001).

DISCUSSION

Phytomedicine is increasingly becoming popular all 
over the world. Denture stomatitis presents as an 
inflammatory under maxillary prosthesis affecting 
about 25-65% of subjects, with C. albicans being the 
principal etiological agent.[9] Toxicity and resistance 
to normally used antifungal drugs are a complicated 
challenge.[10] To take into consideration are the expanded 
source of medicinal plants in Iran and immense anti-
inflammatory and anti-microbial activity of them in 
the treatment of skin disorders. A wide variety of 
plant extracts have been reported to have dramatic 
inhibitory effects on C. albicans. In recent studies, some 
plants such as Zatariamultiflora, Origanumvulgare, 
Melaleucaalternifolia, and P. graveolens have been 

proved to have inhibitory effects on C. albicans which 
were assessed in synergism with Amphotericin B.[12] 
Several compounds derived from the oil of P. graveolens 
have been reported to have acaricidal and insect-
repellent activity which can be used for preservative 
agent in food and cosmetic preparation.[18,19] Essential oil 
of some species of Geraniaceae have antibacterial and 
immunomodulatory activities and are used in respiratory 
and mucosal infection.[14] Among such plants, essential 
oil of P. graveolens has great antifungal activity as well 
as anti-inflammatory and repairing effects. According to 
classical references “Geranium oil” has been discussed 
as being useful in healing wounds, abscesses, fever, 
colic, cold, and sore throats.[13]

On the other hand, the diluent and cleansing effect of 
saliva may reduce the level of antimicrobial agents 
below their therapeutic concentration.[8] Application of 
Orabase gel which adhere to buccal mucosa to have 
long term effects, would be much more preferable.[20]

In this study, all patients of the two study groups 
were matched in terms of age, gender, colony count 
of C. albicans on palatal sample, duration of denture 
wearing, removal of denture during at night, and 
Newton’s type of denture stomatitis [Table 1].

Patients in the intervention arm of the study (cases) 
who applied 1% gel for two consecutive weeks had a 
statistically significant improvement in colony count 
of Candida [Table 1] and the erythema of palatal 
mucosa [Figure 1].

According to the results of present study, it seems that 
topical formulation of P. graveolens may have some 
beneficial therapeutic effects in the treatment of denture 
stomatitis. It is important to mention that we have 
not observed any reportable side effects in patients 
receiving Geranium gels. Further clinical studies with 
larger number of patients are recommended.

Table 1: Baseline characteristics  and the outcome 
of treatment with Geranium essential oil in the study 
patients
Variable Cases (40) 

Mean (SD)
Controls (40) 
Mean (SD)

P value

Age (years) 58.85 (10.01) 63.92 (7.22) 0.021*
Gender (female) 57.5% 70% 0.245**
Denture usage (years) 11.65 (8.04) 10.65 (5.84) 0.526*
Colony counts (before 
study) CFU/each sample

38.05 (30.13) 30.40 (26.92) <0.0001*

Colony counts (after 
study) CFU/each sample

9.30 (10.87) 26.20 (27.89) <0.0001*

Outcome (recovery) 92.5% 30.1% <0.0001**

*Independent t-test. **χ2 test
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CONCLUSION

Application of a 1% Geranium oil in the form of 
Orabase gel is more effective than placebo in the 
treatment of denture stomatitis. It seems that use of 
formulated gel following proper oral and denture 
hygiene, may decrease Candida infection and reduces 
the local inflammation.
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Figure 1: Inflammation changes of palatal mucosa in cases 
and control groups
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