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Abstract

Objective To determine the effect of medium-chain fatty acids (MCFA) on the severity of denture stomatitis (DS) and the
counts of Candida spp. in older people (OP) wearing removable prostheses (RP).

Materials and methods This randomized, controlled and triple-blind study included forty-three OP presenting DS. The
control group was treated with 0.12% chlorhexidine (CHX) and the experimental group with MCFA, 2 X /day for 15 days.
Intraoral examination and counts of Candida spp. were performed at 0, 7, and 15 days. The differences between both groups
in the decrease of the severity of DS and the viability of Candida spp. were determined clinically and microbiologically,
respectively.

Results OP carriers of RP treated with MCFA presented remission of the clinical signs of DS, but the Candida spp. counts
only decreased significantly in the CHX-treated group at 7 days of treatment (p < 0.05). Besides, MCFA was shown to reduce
the clinical signs of DS after the first week of application, while CHX after the second week.

Conclusions The MCFA is effective in reducing the clinical signs of DS associated with oral candidiasis in subjects with
RP. Both treatments showed a significant decrease in severity, for MCFA after the first week and for CHX two weeks after
starting the corresponding treatment.

Clinical relevance The MCFA is an effective, harmless, and accessible treatment alternative against DS, since it manages to
reduce the severity of the lesion in the milder cases of DS in the oral mucosa of OP carriers of RP.
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Introduction

Denture stomatitis (DS) is a chronic inflammatory process
of the mucosa adjacent to the RP. Its presence ranges from
20 to 67% of patients with RP [1]. In Chile, the prevalence
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in OP has been little studied. In 2018, a cross-sectional study
determined a prevalence of 45.5% of DS in subjects with RP
[2]. Other studies have described a prevalence of 67.5% of
oral mucosal lesions and 37.1% of DS [3]. DS is generally
asymptomatic and its diagnosis is fundamentally clinical.
DS is classified according to severity: Type I: simple and
localized inflammatory lesion; Type II: simple generalized
inflammatory lesion; and Type III: chronic inflammatory
lesion with granulomatous papillary hyperplasia [4].

The multifactorial etiology of DS identifies local and
systemic predisposing factors [5]. Within the local factors,
those of mechanical-traumatic origin are highlighted espe-
cially by the continuous use of RP, which produces micro
traumatic lesions, decreases salivary flow and pH, and
hinders the arrival of salivary antibodies and mechanical
tongue sweeping, favoring the appearance of an acidic and
anaerobic microenvironment that allows the proliferation of
opportunistic bacteria and fungi. In relation to the hygienic-
infectious factor, poor oral and prosthetic hygiene allows the
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rapid development and accumulation of biofilms on the pros-
thetic surface, producing adhesion of species of the genus
Candida, Staphylococcus aureus, Streptococcus mutans, and
Lactobacillus spp., increasing the risk of DS [6-8].

In a review of the literature on the treatment of oral
candidiasis, 24 articles on the antifungal therapy for this
condition were analyzed [9]. The pharmacological agents
included in these studies were itraconazole, miconazole,
ketoconazole, and nystatin, among others. But these anti-
fungals should be used only for infections in debilitated or
immunosuppressed subjects due to their high systemic toxic-
ity [10]. In the case of infections of mild or moderate sever-
ity, mechanical elements are used for oral and prosthetic
hygiene, with the prescription of special brushes depending
on the case. In relation to the mouthwashes that are usu-
ally indicated, the first choice is the one with 0.12% Chlo-
rhexidine (CHX). CHX is a cationic bisguanidine, used as a
broad-spectrum antimicrobial because of its bacteriostatic
and bactericidal power, depending on the concentration.
Within this spectrum, is the antifungal topical effect, since
it can inhibit the adhesion of Candida spp., both to mucous
membranes and to inert surfaces, such as RP [11]. But its
prolonged use causes adverse effects on oral tissues—teeth
and mucous membranes—in addition to causing staining in
the restorations present in the mouth [9].

In recent times, antibiotic resistance, adverse effects, and
toxicity of medications and mouthwashes have promoted
the study of natural products of plant origin, with few or no
adverse reactions, but with high antimicrobial properties.
Among these products are the oils that have a high concen-
tration of medium-chain fatty acids, such as sesame, olive,
and coconut oil. The latter, coconut oil in its virgin state
(VCO), has a higher concentration of these fatty acids, giv-
ing it a greater antimicrobial capacity, especially in yeasts
of the Candida genus [12-14].

Most of the plants that contain edible oils have long-chain
fatty acids; VCO is an exception as it contains both short
and medium chains, which is why it has been classified as a
medium-chain triglyceride, with chains of 6 to 12 carbons.
VCO contains caproic acid (C6), caprylic acid (C8), capric
acid (C10), and lauric acid (LA; C12). The latter is present
at fifty percent in its composition. The high proportion of
LA gives it its antimicrobial property, including antifungal.
Studies have focused on Candida albicans, the most preva-
lent species of the genus [15]. In an in vitro study, it was
observed that capric acid and LA can inhibit the growth of
C. albicans, even at low concentrations.

There is little evidence available comparing the antimi-
crobial effect between CHX and VCO, but there is enough
of each of them separately [16]. A study was conducted
in children with early childhood caries, where one of the
agents involved in its severity was C. albicans. When using
these and other antimicrobials, it was observed that CHX
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and VCO presented similar antifungal activity, comparable
to that obtained with ketoconazole. Other studies have also
determined a significant reduction in plaque index, gingi-
val index, and S. mutans counts. Besides, CHX and VCO
affected negatively S. mutans and C. albicans biofilms in
vitro [17]. The antimicrobial effect—including the anti-
Candida action—has also been showed by using various
short and medium-chain fatty acids, concluding that the lat-
ter can cause disruption of their cell membranes, producing
their lysis. At micromolar concentration, fatty acids have a
direct effect on the enzymatic activity that occurs in the cell
membrane. An autoxidation would then take place with the
production of peroxides and radicals [18-20].

To date, there are no studies analyzing the effect of VCO
or other medium-chain triglycerides in the treatment of
DS, despite their antifungal effect, both clinically and in
vitro [13, 14, 21]. In the present clinical trial, VCO was
used as an antifungal agent for the treatment of DS associ-
ated with oral candidiasis in older people with removable
prostheses. It is proposed as an alternative antifungal treat-
ment, with no or low toxicity, no side effects, and low cost,
which helps to recover the oral-dental health of older people
[21, 22].

Materials and methods
Volunteers

This study lasted 6 months (from September 2021 to March
2022) with different recruitment periods. 621 elders (Chil-
ean women and men), users and beneficiaries of oral health
programs of one Municipality located very close to the Fac-
ulty of Dentistry of our University, were invited to partici-
pate. Many of them were unable to participate for reasons
such as the complex health context due to the COVID-19
pandemic, which limited their mobilization; their employ-
ment, when their availability did not coincide with the days
or schedules of the intraoral examination and sample taking;
OP who moved out of the commune; OP who could not use
their removable prosthesis because it had a fracture or func-
tional defect, or caused discomfort, or the abutment teeth or
the prosthesis were lost; and external factors such as illness,
domestic accidents, and scheduled surgeries. Finally, forty-
three volunteers formed the sample. The sample size was
calculated using the calculator of the Ministry of Health,
Chile. A 20% oversample was made, in case of possible
losses of follow-up, and a power of 80% (http://www.super
salud.gob.cl/observatorio/671/w3-article-7652.html).

The inclusion criteria were older people (> 60 years),
self-reliant, healthy or with chronic diseases controlled by a
medical doctor, removable prosthesis users (metal or acrylic
base), with presence of clinical signs of denture stomatitis


http://www.supersalud.gob.cl/observatorio/671/w3-article-7652.html
http://www.supersalud.gob.cl/observatorio/671/w3-article-7652.html

Clinical Oral Investigations (2023) 27:3713-3720

3715

type I or IT and who agreed to participate in the study through
an informed consent signed by them. The exclusion crite-
ria were volunteers with allergy or intolerance to chlorhex-
idine or virgin coconut oil, use of antibiotics or antifungals
two weeks before participating, with severe dependence or
institutionalized, with cognitive damage, or not accepting
to be included in the study. All of them were not considered
in the study, and the information obtained was eliminated.
The study design and protocol were approved by the ethics
committee for research on human beings of the Faculty of
Medicine, University of Chile (June 12, 2020), and the study
was performed in accordance with the postulates of the Dec-
laration of Helsinki and international ethical guidelines for
biomedical research in humans CIOMS 2016.

Study design

This study is a randomized, controlled, and triple-blind trial,
using simple randomization, with a parallel design and an
“intention-to-treat” modality of analysis. After the follow-
up and sampling period, each participant was given an oral
hygiene kit that included a toothbrush and a toothpaste.

The volunteers were randomly assigned to two groups: the
control group (N = 21) and the intervention group (N = 22).
The control group was treated with 0.12% CHX (commer-
cially obtained) by rinsing with 15 mL for 5 min twice a
day (morning and night) for two weeks. The intervention
group was treated with the VCO (commercially obtained
and certified by the manufacturer as 100% virgin) oil pulling
technique, rinsing in the mouth a teaspoon with approx. 5 g
for 5 min with the same frequency as the control group. Both
groups were instructed to rinse without the prosthesis in
the mouth, eliminate all the liquid without digesting it, and
perform adequate prosthetic hygiene according to the exam-
iner’s instructions. The field coordinator was responsible
for the delivery of the vials of 0.12% CHX or VCO for the
fourteen days of treatment. Each participant was assigned a
numerical code to identify them, which was unknown to the
examiners, the researchers who processed the saliva samples
for microbiological analysis and those who analyzed the data
(triple blind).

Intraoral clinical examination

Three similar intraoral examinations were carried out for
each volunteer: at the beginning of the study (TO, prior to
the treatment), one week after starting the treatment (T1)
with either of the two rinses, and two weeks after starting
the treatment (T2). Two dentists were calibrated as intra and
interexaminer to determine prevalence and clinical severity
of DS in the three times mentioned with a Kappa index of
0.72, according to the WHO criteria described by Espinoza
et al. [23]. A previously designed and validated clinical

record was used for this study as an instrument for data col-
lection. The severity of DS was determined according to
the classification of Newton [24] in type I and type II. The
saliva sample was also taken at the three times mentioned
(TO, T1, and T2). Gloves, KNO95 respirator, bibs, disposable
caps, face shield, examination instruments, and dental chairs
located in primary health centers of the commune were used
to perform the intraoral examination, respecting the biosecu-
rity protocols for COVID-19 contingency.

Sampling, processing, and counts of Candida spp.

The volunteers attended the intraoral examination and the
sampling while fasting, without smoking and without prior
oral hygiene. After the clinical examination, they were asked
to deposit 2 mL of unstimulated saliva in a sterile bottle. The
samples were kept refrigerated at 4 °C until microbiologi-
cal processing (less than 4 h). Saliva samples were homog-
enized and diluted to a 1:10 concentration in 0.9% NaCl.
Subsequently, aliquots of 100 pL of diluted and undiluted
saliva were seeded in duplicate in Sabouraud dextrose agar
medium supplemented with chloramphenicol at a final con-
centration of 20 pg/mL. The plates were incubated at 37 °C
for 48 h in an incubator (WTC model Binder) under aero-
bic conditions for the development of Candida spp. yeasts
colonies. The counts of colonies compatible with the genus
Candida (by macroscopic and microscopic visualization)
were expressed in CFU/mL.

Data analysis

In the description of the data with categorical variables, fre-
quencies and percentages were used. For data with quanti-
tative variables, median and range were used, according to
their distribution. The Shapiro Wilk test was used to analyze
the type of data distribution, which resulted in a non-normal
distribution. For the comparative analysis of the severity of
DS in the three times of the study and for the colony count, the
Wilcoxon test was used for paired data. Odds ratio was used
to associate the decrease in severity with the microbiological
count of yeast colonies. To evaluate the association between
treatment and remission of DS severity, relative risk was used.
Data were analyzed using STATA/SE 14.0 software. An alpha
error equal to or less than 0.05 and a confidence interval of
95% were determined as statistical differences.

Results
Sample characterization

Among the forty-three volunteers included in the sample,
the prevalence of DS was 54.4%; 93% were women (n = 40)
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and 7% men (n = 3). The average age of the total sample
was 67 years.

DS was classified according to Newton, with 54% corre-
sponding to type I and 46% to type IL. It was also observed that
the palate was the most frequent location of the oral lesion in
72% of the cases, followed by 19% in the alveolar ridge and
9% in both. In 10% of the cases, DS was associated with other
oral mucosal lesions: angular cheilitis (5%), pseudomembranous
candidiasis (2.5%), and traumatic ulcer (2.5%).

Of the sample, 65% had maxillary and mandibular remov-
able prostheses, and 35% only maxillary prostheses. Ninety-
five percent were acrylic and 5% metal-acrylic. Fifty-four
percent of the sample mentioned daytime use of the appli-
ances, 44% daytime and nighttime use, and 2% only used
them in social contexts. Nineteen percent had been using
their prosthesis for less than one year, 67% two to five years,
and 14% more than five years. Twenty-three percent of the
OP reported prosthetic maladjustment and discomfort in the
use of the appliances due to the lack of retention, support,
or stability.

Effects on the severity of DS in subjects treated
with CHX or VCO

The forty-three subjects were randomly distributed into the
two study groups. Ten patients did not complete their treat-
ment, so they were not considered in the study and the infor-
mation obtained was eliminated. The final sample was made
up of 33 subjects, 32 women and 1 man. Fifteen participants
conformed to the control group (treatment with CHX) and
18 to the intervention group (treatment with VCO). Tables 1
and 2 show the evolution of DS in the three times of the
study in subjects treated with CHX or VCO.

The Wilcoxon statistical test was applied to both groups
to compare the DS severity according to the three attention
times. Between TO and T1, there was no statistical difference
in the control group (p = 0.317), but there was one in the
intervention group (p = 0.045). Between T1 and T2, there
was a statistical difference in both groups, with p = 0.046 in
the control group and p = 0.025 in the intervention group.
Finally, between TO and T2, there was also a statistical

Table 1 Distribution of frequencies and percentages of DS sever-
ity in the three times of the study in the control group treated with
0.12% CHX

Control group treated with 0.12% CHX

Severity distribution of denture stomatitis

Time Healthy (%) 1(%) 11 (%) Total (%)
TO 0(0) 5(33) 10 (67) 15 (100)
Tl 1(8) 4(31) 8 (61) 13 (100)
T2 5(33) 3(20) 7 (46) 15 (100)
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Table 2 Distribution of frequencies and percentages of DS severity
in the three times of the study in the intervention group treated with
medium-chain fatty acids (VCO)

Intervention group treated with 100% VCO

Severity distribution of denture stomatitis

Time Healthy (%) 1(%) 11 (%) Total (%)
TO 0(0) 10 (55) 8 (45) 18 (100)
Tl 3(19) 8 (50) 531 16 (100)
T2 9 (50) 3(17) 6 (33) 18 (100)

difference in both groups, with a value of p = 0.014 in the
control group and p = 0.002 in the intervention group.

Effects on the Candida spp. viability in subjects
treated with CHX or VCO

Candida spp. counts were performed in CFU/mL from the
saliva samples of the 33 subjects at each of the attention
times in both groups, as shown in Table 3. When comparing
both groups, according to the time of attention, no statistical
difference was found at any time (p = 0.502, p = 0.854, and
p =0.633at TO, T1, and T2, respectively). In addition, the
Candida spp. counts of the saliva samples were compared
in the three times, and a statistical difference was found only
in the control group in TO vs. T1 (Table 4).

Association between mouthwash use and DS
remission

Relative risk was used in both groups to determine the
association between the indicated treatment (CHX or VCO
mouthwashes) and changes in the severity of DS, accord-
ing to the attention times studied, showing a remission of
the disease as a treatment benefit. The data showed a slight
association, without statistical difference, between all times
analyzed.

Association between DS severity and Candida
spp. counts

Odds ratio was used to establish the association between DS
severity and the Candida spp. counts in the attention times
studied. In the control group, a minimal association without
statistical difference was observed in the three times (OR
1.00004, p = 0.475). On the other hand, in the intervention
group, there was a minimal association only in time T2 (OR
1.00004, p = 0.259).
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Table 3 Candida spp. counts

T ’ Time Intervention group median Control group median Comparison group

in sahvg samples and the CHX vs. VCO (p

comparison between both %

. . value*)

groups according to the time of

attention studied TO 631 (0-52,400) 261,5 (0— 58,400) p=0.502
T1 25 (0-57,300) 38 (0-10,150) p =0.854
T2 50 (0-81,800) 779 (0- 21,640) p =0.633

*Wilcoxon’s test was used for this analysis; p < 0.05 statistic difference

Table 4 Comparison of the Candida spp. counts in saliva samples in
the three attention times studied

Comparison of the Candida spp. counts at the three times studied

Time Group CHX* Group VCO*
TO vs. T1 p = 0.024* p=0.210
T1 vs. T2 p = 0.465 p = 0.347
TO vs. T2 p =0.092 p=0.974

*Wilcoxon’s test was used for this analysis; p < 0.05 statistic differ-
ence

Discussion

The present clinical study compared the effectiveness of
medium-chain fatty acids (VCO) in the treatment of the
severity of DS and its effect on the microbiological counts
of Candida spp. in OP aged 60 years or more, carriers of
RP, with the effectiveness of a treatment with 0.12% CHX.

Epidemiological data

The diagnosis of DS is eminently clinical and is frequently
associated with the high presence of Candida yeasts. How-
ever, its etiology is of multifactorial origin, since traumatic,
hygienic-infectious, and systemic conditions can have impli-
cations in its appearance. The prevalence of DS in this study
was 54.4%, like the figures published by Ley-Sifontes et al.
[25], who mention that the prevalence of this disease in
Chile is 53% in patients with prostheses.

Kulak-Ozkan et al. [26] mentioned that daily hygiene
allows removing food remains, as well as bacteria and fungi
present, reducing the risk of DS. In the case of our par-
ticipants, a large percentage mentioned using toothbrushing
as a daily hygiene method, but only a low percentage used
a complement such as dental floss, interproximal brushes,
or mouthwashes. Considering strictly denture hygiene ele-
ments, more than half of the subjects mentioned using a den-
ture brush. However, a non-negligible percentage used the
same toothbrush to sanitize their dentures. Besides, almost
half of the volunteers wore their prosthesis overnight.

Regarding the above, Gendreau et al. [7] mention that
the use of dental prostheses overnight is associated with
the development of DS. The lack of oral and denture
hygiene habits, in addition to their constant use over-
night, maintain relatively anaerobic and low pH conditions
between the dentures and the mucosa, which can promote
excessive growth of opportunistic pathogenic yeasts such
as Candida spp., causing the appearance of DS. For this
reason, it is important to consider these aspects when
treating this disease. In the 43 subjects, DS was most
frequently localized in the palate and maxillary alveolar
ridge; these locations would be the most frequent as indi-
cated by the definition given by Brevis et al. [27]. This
study showed that, according to Newton’s classification,
type I DS was the most prevalent in the group of hospital-
ized subjects, similar to the results obtained in the study
by Gutierrez et al. [28], who observed DS in a population
of OP carriers of RP.

Other diseases or lesions of the oral mucosa observed
were angular cheilitis, pseudomembranous candidiasis, and
traumatic ulcer. In the case of angular cheilitis, as reported
by Martori et al. [29], this lesion is likely to be observed
together with DS associated with Candida spp.

Regarding the material of the prostheses, almost all the
volunteers (95%) wore acrylic prostheses, a material that,
according to various authors, favors the adhesion of Can-
dida spp., due to its porosity that constitutes a reservoir to
cause this type of injury. With respect to the antiquity of the
prosthesis, it was observed that more than half of the admit-
ted cases had them for 2 to 5 years and even 12.5% of the
cases had prostheses made more than 5 years ago. The above
agrees with Gutiérrez et al. [28], who established that there
is a higher prevalence of DS in older RP.

Regarding mechanical-traumatic factors of the same
prosthesis, some volunteers mentioned suffering from these
imbalances and prosthetic trauma due to misaligned prosthe-
ses, generating epithelial cell ruptures reducing the epithelial
barrier and favoring the penetration of microbial antigens
that constitute an important element for the appearance of
DS. Hannah et al. [30] mentioned that approximately half of
the users of poorly adjusted removable prostheses had DS
type I, so attention must be paid to maximizing the support,
retention, and stability of the prosthesis to prevent DS.
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Experimental data

When the severity of DS was compared in the three times
studied, a significant reduction was observed in both
groups (control and intervention) between TO and T2, so
it was shown that both treatments are effective in reducing
the severity of DS in two weeks of treatment. When com-
paring TO and T1, there was only a significant reduction
in the intervention group, indicating that VCO was more
effective than CHX after one week of treatment.

In the control group, there was remission in 33% of the
cases, presenting a similar decrease in both types of DS,
with 13% and 20% in types I and II, respectively. There-
fore, CHX treatment is effective in both types of DS. On
the other hand, in the intervention group, the prevalence
decreased in 50% of the cases, of which 38% were type I
and 12% type II. This suggests that VCO treatment is more
effective in mild cases of DS than in moderate cases.

Regarding the Candida spp. counts, the medians at TO
were 261.5 CFU/mL for the CHX group and 631 CFU/
mL for the VCO group. Between TO and T1, a decrease in
the median was observed in both groups, but it was only
significant in CHX. Then, at T2, the median of both groups
increased. However, these data are not enough to demon-
strate the effectiveness of the treatment on Candida spp.
counts, since the median represents the central value of a
very heterogeneous data set in a small sample. Therefore,
when analyzing the data of the volunteers individually
according to group and care time, the CHX group showed
a significant decrease between TO and T1, which suggests
that this treatment has a greater antimicrobial effect dur-
ing the first week with respect to VCO. However, between
TO and T2, no significant differences were observed in
the counts of the samples of the volunteers 2 weeks after
starting treatment, suggesting that none of the treatments
was effective in reducing the amount of Candida yeasts.

The median counts obtained at TO for both groups were
similar to those obtained by Urzua et al. [31], under similar
conditions, but including the three types of DS according
to Newton. The same study tested the effect of miconazole
on Candida spp. counts in patients with DS and indicated
that there was no statistically significant association between
posttreatment yeast counts, systemic diseases, severity of
DS, and intraoral conditions. In addition, it was observed
that even though all patients remitted the clinical signs of
DS after treatment, 56.2% had persistent high Candida
yeasts counts.

Another observational study made by Taebunpakul and
Jirawechwongsakul [32] determined the counts in the palatal
mucosa of patients with DS, unlike this research that meas-
ured the salivary counts. They found no association between
the Candida yeasts counts and the severity of DS. Although
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the counts of Candida spp. were greater in patients with DS
than in healthy patients, this difference was not significant.

It should be noted that Candida spp. was present in 82%
of the study participants, while 18% had a zero count; that is,
they did not have these yeasts. The latter may be explained
by the fact that the method used to determine the yeasts
counts did not detect them. As mentioned by Farah et al.
[33], C. albicans is a commensal microorganism of the oral
cavity present in 45% to 65% of the healthy population.
Thus, the presence of Candida spp. does not necessarily
indicate prevalence of disease associated with these fungi.
Also, there are patients with DS not associated with the pres-
ence of yeast of the genus Candida.

The odds ratio was used to determine if there was an
association between Candida spp. counts and DS severity.
It showed that there is a mathematical association (OR > 1)
at T2 in both groups. However, this value is minimal, so
for practical purposes it is not possible to establish whether
there is an association. Furthermore, these values were not
statistically significant, so the results cannot be extrapolated
to the population, probably because the sample used was
too small. However, another possible explanation lies in the
potential synergistic effect of VCO to produce, in addition
to a fungicidal effect, a local anti-inflammatory activity in
the affected tissues, as has been documented. It has been
described that the presence of medium-chain fatty acids,
such as lauric acid and capric acid, some of the main compo-
nents of VCO, has suppressive activity on gene expression of
the proinflammatory cytokines IL-8 and TNF-a [34], which
gives it, in addition to its antimicrobial capacity, a local anti-
inflammatory effect. This could explain the marked drop
in the severity of the clinical expression of DS at 7 days,
despite presenting a fungicidal effectiveness relatively simi-
lar to CHX in the yeast counts of Candida spp. during the
same period of time.

It is important to mention that not all the species of Can-
dida involved in the etiology of DS were considered during
the study. In other studies, apart from C. albicans detected
in patients affected by this disease, other species were found,
such as C. tropicalis, C. parapsilosis, C. glabrata, C. guil-
liermondii, and C. rugosa, which suggests that C. albicans
is not the only species responsible for the appearance and
development of this disease. Also, as mentioned by Baena
et al. [35], it has been suggested that DS may be due to
bacteria that are usually present in the oral cavity, such as
Streptococcus spp. and Staphylococcus spp., or a combina-
tion of bacteria such as S. mutans and C. albicans.

As previously mentioned, the etiology of DS is multifac-
torial, so it is not only directly related to the presence and
quantity of Candida spp., but also to the prosthetic quality
[36], which includes factors that were not analyzed here,
such as prosthetic stability, prosthetic hygiene, night use of
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appliances, prosthetic design, occlusal stability, and masti-
catory force.

According to the data obtained, the oil pulling technique
with medium-chain fatty acids (VCO) is an effective alter-
native treatment against DS associated or not with oral can-
didiasis, since it manages to reduce the severity of the oral
mucosa lesion in OP with RP. However, this treatment does
not reduce the Candida yeasts counts in these subjects.

Limitations

e Sample size: for this work, we had an initial population of
621 OP invited to participate in the study. However, this
number could not be maintained due to multiple compli-
cations associated with the context in which this research
was carried out, that is, the COVID-19 pandemic. This
fact limited the elaboration of associations and signifi-
cances from the data since more individuals (more than
33) were needed to ensure a representative distribution
to be extrapolated to the population.

e Lack of previous research on the subject: to date, there is
no available literature of clinical studies on the oil pull-
ing technique and the use of VCO for the treatment of
DS. However, the justification for carrying out this work
is based on references of in vitro studies on the effect
of VCO and its medium-chain triglycerides against C.
albicans and the formation of bacterial plaque.

Conclusions

The evidence of this research work shows that the oil pulling
technique with medium-chain fatty acids (VCO) is effective
in reducing the clinical signs of DS associated with oral can-
didiasis in subjects with RP, in less time than CHX, which
is only effective after the second week of use.

However, neither the oil pulling technique with medium-
chain fatty acids (VCO) nor the use of CHX were effective
in reducing the counts of Candida spp. after the treatments
were finished. Furthermore, this study showed that the Can-
dida yeasts counts alone are not sufficient to be associated
with the presence and severity of DS.
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