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Objective: The purpose of this study was to investigate Candida albicans colonies in
the oral microflora of patients treated with rapid maxillary expansion (RME).
Materials and Methods: Totally 54 male and female subjects, including 27 using
bonded rapid maxillary expander and 27 patients without orthodontic treatment,
were entered in the present study. The study group consisted of 27 patients (14
females and 13 males) suffering from both maxillary constriction and posterior
cross-bite. Patients treated with a rigid acrylic, bonded rapid maxillary expander
were evaluated two times using oral rinses: one at baseline (T0) and 2 after palatal
spreading out (T1). The data were analyzed using a chi-square test and a Fisher’s
exact test.
Results: After the use of RME, no significant changes were found between the data
showing C. albicans colonies at T0 and at T1 (p=1.964).
Conclusion: Our data suggest that the RME therapy and appliance did not cause a
significant change in oral C. albicans colonization.

Öz
Amaç: Bu çalışmanın amacı rapid maksiller ekspansiyon (RME) ile ağız
mikroflorasındaki Candida albicans kolonizasyonunda, değişiklik meydana gelip
gelmediğini saptamaktır.
Gereç ve Yöntemler: Çalışmamıza dahil edilen 54 hastadan, 27’si RME ile tedavi
edilirken, geri kalan 27 hastaya ortodontik tedavi uygulanmamıştır. Maksiller darlık
ve posterior cross-bite şikayeti bulunan 27 hasta (14 kız, 13 erkek) çalışma grubunu
oluşturmaktadır. Maksiller genişletme amacı ile akrilik destekli sabit hızlı maksiller
ekspansiyon aygıtı uygulanan çalışma grubu hastalarından, tedavi başlangıcında (T0)
ve RME tedavisinin 1. ayında (T1) alınan oral yıkama sıvı örnekleri incelendi. Kontrol
grubuna ortodontik tedavi uygulanmamıştır. Elde edilen veriler, ki-kare ve Fisher’in
kesin ki-kare testi ile analiz edildi.
Bulgular: RME aygıtı ile palatal genişletme elde edildikten sonra, T0 ve T1 zaman
aralıklarında elde edilen C. albicans varlığını gösteren veriler arasında istatistiksel
açıdan anlamlı bir fark olmadığı saptanmıştır (p=1,964).
Sonuç: Çalışmamızın sonucunda, RME aygıtının ve tedavi sonunda elde edilen palatal
genişletmenin, hastaların oral C. albicans kolonizasyonunda anlamlı bir değişikliğe
sebep olmadığını saptadık.
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Introduction
Aerobic and facultative anaerobic bacteria
are primarily present on the surface of mucosal
membranes. Oral bacterial species are detected on
tooth surfaces, in the saliva, on the surface of the
tongue, and in the tonsillar crypt (1). Aerobes and
facultative anaerobes are found in large quantities in
normal oropharyngeal flora and are the most common
cause of upper respiratory infections (2). In addition
to these bacteria, fungi such as Candida albicans may
also colonize in the oral cavity (3).
Opportunistic bacteria and fungi, such as C.
albicans, are usually found more frequently in patients
with diminished immune responses. These organisms,
which are correlated with periodontal diseases,
can leads to systemic infections in patients with
immunodeficiency diseases by aspiration from the
mouth into the respiratory system (4-8). Inadequate
oral care and periodontal diseases may support
oropharyngeal colonization by existing respiratory
system pathogens (4).
Conditions that cause mouth breathing particularly
occur in childhood. Typical features of mouthbreathing individuals are a narrow and deep upper
jaw that is constricted in the transverse direction,
resulting in increased resistance to airflow through
the nasal passages. In such orthodontic cases, rapid
maxillary expansion (RME) is preferred for treatment
(3). In orthodontic clinics, palatal expanders, common
fixed appliances used in children and adults, are used
to expand the narrow maxilla or to correct skeletal
posterior cross-bites (9,10). The primary purpose of
RME devices is to obtain the lateral expansion force
by the movements of the basal maxillary bone (3). The
Haas appliance is commonly used for this purpose; it
consists of acrylic resin components and is kept in the
mouth for approximately four months (11).
Most appliances used for orthodontic treatment
cause insufficient oral hygiene, which may alter the
composition and amount of patients’ oral microbiota.
Studies have shown a direct correlation between
biofilm accumulation, enamel demineralization,
and even caries lesions with the use of orthodontic
bands, brackets, and other devices (12-16). Biofilm
formation and the fixation of primary bacterial
colonization begins immediately after the placement
of orthodontic appliances (17). Clinically, when the
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RME is removed from the mouth, a thick biofilm layer
can be observed under the acrylic component (11).
Kitada et al. (18) found that opportunistic bacteria
and fungi are more commonly isolated in the oral
cavity of orthodontic patients. Diamanti-Kipioti et
al. (19) found that some types of periodontopathic
bacteria significantly increased after the orthodontic
bands were attached. Naranjo et al. (20) determined
that the placement of brackets affected plaque
accumulation and major periodontopathic bacterial
colonization. One study determined that orthodontic
magnetic brackets affected oral microbial flora
and significantly stimulated the development of C.
albicans within the first 24 hours (21). The aim of this
study is to evaluate changes in the frequency of oral
C. albicans in patients treated with RME.

Materials and Methods
This report was approved by the Mustafa Kemal
University Tayfur Ata Sökmen Medical Faculty Clinical
Research Ethics Committee (application number
26/05/2014/92). Fifty-four participants were included
in the study and control groups and were selected
from patients who applied to our clinic for orthodontic
treatment. The study group consisting of 27 patients
(13 males, 14 females, and mean age 14.3+2.17 years)
required RME for unilateral or bilateral cross-bite and
orthodontic treatment. Exclusion criteria were nasal
allergic conditions, airway obstruction, or periodontal
disease. The patients received no antibiotic treatment
or pharmacological therapy during the six months
preceding the start of the treatment and had no
systemic, oral mucosal or periodontal disease.
Orthodontic treatment was not applied to the patients
in the control group (12 males, 15 females, and mean
age 13.3+1.17 years) during the period when we
collected the sample (Table 1). Before the placement
of the RME appliances in the study group, oral hygiene
training was given to the patients to manage bacterial
plaque. The appliances were then cemented to the
Table 1. Age distribution of the study patients
Groups

n

Age
Mean ± SD

Study group

27

14.3±2.17

Control group

27

13.3±1.82

SD: Standard deviation
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patients’ maxillary teeth, and the expansion screw
was turned twice per day (1 turn= 0.25 mm) until the
required expansion was achieved (Figure 1).
Patients were instructed to rinse their mouths with
10 mL phosphate buffered saline (PBS) for 60 s before
inserting the appliances (T0) and 30 days post-insertion
(T1). Patients in the control group were also asked to
rinse their mouth with 10 mL of PBS. The oral rinse
samples were then expectorated back into a universal
container, concentrated by centrifugation at 17.000
g for 10 min, and the bottom plate was resuspended
in PBS. Post-suspension samples were inoculated
on to chloramphenicol Sabouraud dextrose agar
(Merck, Germany) and incubated for 48 hours at 37°C.
Candida species were identified by the morphological
structure of the colonies, the appearance of Gram
strains, and germ tube formation. Positive germ tube
test was identified as C. albicans.
Statistical Analysis
The data were analyzed using SPSS 16.0 (SPSS
Benelux, Gorinchem, The Netherlands) computer
software. A chi-square test was used to evaluate
statistical differences between variables. A Fisher’s
exact test was used if the frequencies were less than
5-Hz (p<0.05 in all analyses).

Figure 1. Rapid palatal expander appliance was used in the
study group

Table 2. In the study group, the frequency of Candida
albicans in the T0 and T1 periods (n= 27)
Time of assessment share, %
Variable

T0

Candida albicans 3a (11.1%)

T1

Z

P*

7a (25.9%)

0.293

1.964a

*Chi-square test; Z: Fisher’s exact chi-square test (p<0.05)
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Results
The change in the frequency of C. albicans at time
intervals T0 and T1 is shown in Table 2. There was
no statistically significant difference in the frequency
of C. albicans among the study and control groups
(p=0.639). C. albicans was detected in three patients
in the study group (11%) at T0 and in seven patients
in the study group (25%) at T1, but this difference was
not statistically significant (p=1.964).

Discussion
RME is used in the orthodontic treatment of
transverse maxillary deficiency (22). Improvement in
respiratory function is achieved with RME therapy
(23). Cazzolla et al. (3) found that oral pharyngeal
pathogenic microflora was reduced in mouth
breathers after RME treatment. The researchers (3)
observed that the amount of C. albicans decreased
until palatal expansion was achieved and then
increased again at the end of the RME treatment. In
our study, we investigated the quantitative assessment
of the number of C. albicans in the oral cavity before
treatment (T0) and after the first month (T1) of palatal
expansion treatment.
As the method of oral rinsing is one of the most
sensitive methods for evaluating oral yeast, we
requested patients rinse their mouths with PBS to
evaluate C. albicans colonization (24). Different solid
culture media have been used in different studies
to detect mutants. In our study, we used Sabouraud
dextrose agar containing chloramphenicol, which
is one of the most commonly used methods for
determining the frequency of C. albicans (25).
The acrylic structure of the dental-mucussupported Haas expander appliance differentiates it
from the Hyrax expansion appliance. Pithon et al. (11)
found that the amount of microorganisms significantly
increased in patients treated with the Haas and Hyrax
palatal expanders, but the numbers of Streptococcus
mutans and C. albicans were higher in the individuals
using Haas appliances compared to those using the
Hyrax appliance.
Khanpayeh et al. (26) observed that fixed
orthodontic appliances did affect the oral mycological
flora and changed individuals from being non-carriers
of Candida species to being carriers. Fixed functional
devices may cause a decrease in the local defense
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mechanism of oral mucosal cells. The adhesion of
Candida to different dental surfaces can also affect
colony formation during treatment. There is also a
relationship between Candida and patient resistance
to illness. The increase in the Candida population may
cause a temporary weakness in the body resistance
during the adaptive phase following the placement
of the appliances and may be associated with the
amount of plaque and microbes in the oral cavity of
patients shortly after placement of the orthodontic
appliances (27).
In a study of patients using removable and fixed
orthodontic appliances, Candida density was found
to be higher in the saliva samples of patients treated
with fixed orthodontics. The main reason for the
increase in inflammation and dental plaque is the
existence of new retentive areas that may disrupt oral
health (20,28).
In contrast, Addy et al. (29) reported that fixed
orthodontic treatment did not have a significant
effect on oral Candida prevalence. Odeh et al. (30)
also argued that fixed orthodontic appliances did
not increase Candida colonization during the first
four months of their study period. We found that
there was no significant change in the amount of C.
albicans during the first month in patients who used
the RME appliances. Our results are consistent with
the findings of other researchers.
Kitada et al. (18) found that the frequency of
opportunistic bacteria and fungi in the oral cavity of
orthodontic patients was higher than in those who
did not receive orthodontic treatment. Opportunistic
bacteria and fungi are frequently found at higher
frequencies in patients with immunodeficiency
disorders and the elderly, and the appliances
used in orthodontic treatment may cause an oral
environment where opportunistic organisms can
develop and live. The application of orthodontic
appliances makes tooth cleaning more difficult. The
isolation frequencies of organisms differ significantly
between patients receiving orthodontic treatment
and those not receiving orthodontic treatment. If
the immune system is weakened by the orthodontic
appliance, special precautions should be taken to
prevent diseases that may arise due to the increase
in opportunistic bacteria and fungi. Researchers
recommend that orthodontic appliances should not
be used in immunocompromised individuals (18).
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Naranjo et al. (20) stated that brackets affect plaque
accumulation and colonization by superinfected
bacteria, leading to more inflammation in the gingival
tissues. Kitada et al. (18) found a high detection
frequency of opportunistic bacteria and fungi during
orthodontic treatment. Therefore, it may be necessary
to employ special hygiene care of the oral cavity to
prevent periodontal diseases and systemic diseases
that suppress immunity.
Some factors, such as the sample size, were not
statistically significant. The limited observation
period and the chosen method, which did not have
the sensitivity to detect low-intensity C. albicans,
may affect the results. C. albicans isolated from
the oral cavity and other Candida species may not
cause clinical candidiasis if there are no lesions. In
addition, the pathogenicity of C. albicans may vary
depending on the number of organisms present (31).
We evaluated the samples received from the patients
at the beginning of the treatment and at the end of
the first month of expansion to evaluate the effects
of expansion with the RME on C. albicans frequency.
Future studies in which the number of samples is
increased and a longer observation period is employed
will be useful in obtaining more accurate results.

Conclusion
This study revealed that the acrylic bonded RME
appliance did not cause a significant change in the
frequency of C. albicans.
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