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ABSTRACT
Introduction. Infectious risk in orthodontic practice is a real risk and involves problems both for the medical 
team of orthodontics and dental-facial orthopedics and for patients.
Purpose. In this material we tried to highlight both the microbial load taken from the level of metal breaches 
existing in the oral cavity but also the effect of mouthwashes with wide commercial use, on the different cat-
egories of germs isolated from these surfaces.
Material and method. Microbial harvesting was carried out at different stages of the consultation and peri-
odic examination in order to establish the effect that different substances have on reducing microbial load.
Results and discussion. The results obtained for each stage and study group are graphically exemplified 
for a better understanding of the studied problem.
Conclusions. The efficiency of the substances for removing the bacterial load is considerable but the re-
placement of disinfectants due to their toxicity and aggressiveness must be considered.
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SCIENTIFIC RESEARCH

InTRoduCTIon

It is known about oral cavity that this is a septic 
cavity both through the connection with external 
environment, but also through food and respiratory 
intake. Microorganisms from the oral cavity are or-
ganized in large groups (or colonies) of great com-
plexity, from the first hours of life of the newborn. 
But contamination and then microbial colonization 
are gradually and selectively carried out with vari-
ous microorganisms, which will very quickly be-
come characteristic of the anatomical territory that 
harbors them (1-5).

Microbiology research has shown through ex-
tensive studies that the adult human body can host 

100 times more living bacteria, pathogenic and 
non-pathogenic, than the number of cells in the hu-
man body. Specifically, in the oral cavity we find a 
very large variety of germs, because here there are 
ideal conditions for the development and multipli-
cation of microorganisms: we discuss not only 
about the excess nutrients, but also about a favora-
ble pH, humidity and an ideal temperature, about 
370C (6-13).

The flora of the oral cavity is a polymorphic one 
and has a double origin, as follows (1-5):

 − Exogenous: from air, water, food, from the 
skin;

 − Endogenous: from the patients or carriers, 
through the fluids existing in the oral cavity 
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(saliva, blood etc.) or through secretions 
from the infected dental pulp and/or from the 
apical, marginal or periodontal inflammatory 
processes.

PuRPoSe

Starting from the notions presented in the intro-
ductory part of this material, we can say that the 
objectives of conducting this study are those of car-
rying out and presenting standardized procedures 
for organizing and conducting the stages of a clini-
cal and microbiological examination of accessories 
used in orthodontics and dentofacial orthopedics, 
in various situations. Specifically, we are discuss-
ing about dental brackets, mandatory accessories in 
making of a fixed orthodontic appliance and that 
we find cemented on the teeth on which these fixed 
orthodontic devices are applied. These fixed ortho-
dontic accessories, dental brackets, can be made 
from several types of materials, such as ceramic, 
metal alloys and sapphire (14). In our case, the 
study was carried out on metal brackets (they are 
made of stainless steel), and, depending on the re-
sults obtained, the study will be extended both on 
other types of materials from which the brackets 
are made, as well as on other accessories specific to 
orthodontics and dentofacial orthopedics.

In this context, we conducted a mixed study, 
both with a clinical component of the orthodontic 
and dentofacial orthopedics office and with a mi-
crobiology laboratory component, regarding the 
contamination of some metal brackets, going 
through several stages, which we will describe next.

MATeRIAlS And MeThodS

In order to carry out this study, the microbial 
contamination of some metal brackets (they are 
made of stainless steel) was monitored, cemented 
in the oral cavity of some patients, children, adoles-
cents, but also adults, carriers of fixed dental appli-
ances (fixed orthodontic appliances), in several 
stages performed during the same treatment ses-
sion. We discuss about 15 patients with age be-
tween 9 and 42 years (children, adolescents and 
adults), with different hygiene index, who present-
ed for specialized treatment in the offices of ortho-
dontics and dentofacial orthopedics, where we car-
ry out our activity (in the Municipality of Bucharest), 
for specialized treatment, that is, controls after the 
application of fixed dental appliances (fixed ortho-
dontic appliances). The gender distribution of pa-
tients was as follows: 7 subjects (46.67%) were fe-

male, while 8 patients (53.33%) included in the 
study were male (Fig. 1)

FIGURE 1. Gender distribution of the patients included 
in the study

Microbial harvesting was performed strictly on 
the surface of the cemented metal brackets on the 
teeth in the oral cavity of the patients, from a num-
ber of 15 patients wearing fixed dental appliances, 
in a single specialized treatment session, having 
gone through several stages:

1. The patient was placed on the dentistry chair,
and the first microbial sampling was performed 
during the oral cavity inspection.

2. Then, the patient was instructed to rinse the
oral cavity thoroughly with plain water for 15 sec-
onds. After this rinsing, a second microbial sam-
pling was performed on the surface of the metal 
brackets.

3. In the third stage, the professional orthodon-
tist performed the professional scaling and brush-
ing, after which the third microbial sampling was 
performed on the surface of the metal brackets.

4. The last stage consisted of rinsing with mouth-
wash, about 10 minutes after completing the pro-
fessional scaling and brushing, for about 10-15 sec-
onds. After the completion of this stage, the 
sampling with the number 4 from the surface of the 
metal brackets was performed. The mouthwashes 
had as basic antiseptic substances chlorhexidine 
(biguanidic compound), ethyl alcohol (compound 
from the alcohol class) and cetylpyridinium chlo-
ride (it is part of the quaternary ammonium salt 
group).

Basically, after the completion of the 3rd stage 
(professional scaling and brushing), the group of 15 
patients was divided into 3 groups of 5 people each, 
as follows:

 − Group I has rinsed with chlorhexidine mouth-
wash;

 − Group II has rinsed with ethyl alcohol mouth-
wash;

 − Group III has rinsed with cetylpyridinium 
chloride mouthwash.

In order to carry out the microbial sampling pro-
cess, the informed consent of the patients was ob-
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tained if they were majors, or of their parents, if 
they were minors. The entire study was subject to 
anonymity. Although each patient had the opportu-
nity to withdraw at any time during the study, no 
subject expressed this desire.

In this microbiology study, the presence of En-
terobacteriaceae (Escherichia coli, Citrobacter, 
Proteus, Klebsiella), coagulase positive Staphylo-
coccus, hemolytic Streptococcus and fungi (Can-
dida albicans) was monitored. The determinations 
were made using the specific means of the microbi-
ology laboratory. Microbiological harvesting in all 
the aforementioned steps was done using the buffer 
method, a process consisting of wiping with a ster-
ile, moistened cotton wool of the surface to be in-
vestigated (in our case, the metal brackets), fol-
lowed by its rinsing in a diluent liquid, and 
highlighting the germs on the appropriate culture 
media. Sampling for microbiological analysis was 
performed, in compliance with the aseptic prescrip-
tions, in order to avoid any possibility of their fur-
ther contamination. The transport of the samples to 
the microbiology laboratory with which we collab-
orated in this case was done quickly, in maximum 4 
hours from the moment of collection.

ReSulTS And dISCuSSIon

Following the analysis, the next aspects were 
found, reported for the whole group of 15 patients.

After the first stage, when the first microbial 
harvest was performed during the inspection of the 
oral cavity, by the specialist in orthodontics and 
dentofacial orthopedics, we had the following situ-
ation: Enterobacteriaceae (Escherichia coli, Citro-
bacter, Proteus, Klebsiella) were present at 12 pa-
tients (80%), coagulase positive Staphylococcus 
were present in 1 patient (6.67%), fungi or more 

specifically Candida albicans were present in 11 
patients (73.33%), hemolytic Streptococcus were 
present in 1 patient (6.67%) (Fig. 2).

After the second stage, namely the energic rins-
ing for 15 seconds with plain water, the following 
situation was highlighted: Enterobacteriaceae (Es-
cherichia coli, Citrobacter, Proteus, Klebsiella) 
were present in 10 patients (66.66%) and fungi or 
more specifically Candida albicans were present in 
a number of 9 patients (60%). No coagulase posi-
tive Staphylococcus and hemolytic Streptococcus 
have been detected (Fig. 3).

After the third stage, after performing the pro-
fessional scaling and brushing, we had the follow-
ing situation: Enterobacteriaceae (Escherichia 
coli, Citrobacter, Proteus, Klebsiella) were present 
in a number of 4 patients (26.66%) and fungi or 
more precisely Candida albicans were present in 3 
patients (20%). No coagulase positive Staphylo-
coccus and hemolytic Streptococcus have been de-
tected (Fig. 4).

After the fourth stage, after rinsing with mouth-
wash, for about 10 minutes after completing the 
professional scaling and brushing, for about 10-15 
seconds, we observed the following aspects:

a. For Group 1, after rinsing with chlorhexidine
mouthwash, enterobacteriaceae (Escherichia coli, 
Citrobacter, Proteus, Klebsiella) were identified in 
2 patients (13.33%) and fungi or more precisely 
Candida albicans were present in 1 patient (6.66%) 
(Fig. 5).

b. For Group 2, after rinsing with ethyl alcohol
mouthwash, Enterobacteriaceae (Escherichia coli, 
Citrobacter, Proteus, Klebsiella) were identified in 
1 patient (6.66%) and fungi or more specifically 
Candida albicans were present in 2 patients 
(13.33%) (Fig. 6).

FIGURE 2. Microbial distribution 
according to the number of patients 
after the first stage of the treatment 
session
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FIGURE 3. Microbial distribution 
according to the number of patients 
after the second stage of the 
treatment session

FIGURE 4. Microbial distribution 
according to the number of patients 
after the third stage of the treatment 
session (after professional scaling 
and brushing)

FIGURE 5. Microbial distribution 
according to the number of patients 
after the fourth stage of the treat-
ment session (after rinsing with 
chlorhexidine mouthwash)

c. For Group 3, after rinsing with cetylpyridini-
um chloride mouthwash, Enterobacteriaceae (Es-
cherichia coli, Citrobacter, Proteus, Klebsiella) 

were identified in 1 patient (6.66%) and fungi or 
more precisely Candida albicans were also present 
in 1 patient (6.66%) (Fig. 7).
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The results obtained from this study are in 
agreement with the results obtained in other studies 
regarding the effect of chlorhexidine (15-18), ethyl 
alcohol (19-21) or cetylpyridine chloride (22-24) 
on the control of bacterial contamination of the 
brackets in patients undergoing orthodontic treat-
ments with fixed appliances.

ConCluSIonS

These auxiliary elements used in orthodontics 
and dentofacial orthopedics, which are the metal 
brackets, cemented on the teeth, represent extreme-
ly retentive elements for the dental microbial 
plaque, therefore, in addition to the regular special-
ized consultation, it must be performed for the pro-
fessional scaling and brushing, at predetermined 
time intervals.

All mouthwashes, regardless of the basic sub-
stance (chlorhexidine, ethyl alcohol, cetylpyridini-
um chloride), have proven their effectiveness in a 
similar way over all categories of isolated microor-
ganisms.

It is necessary to insist on the fact that, due to 
their toxicity and aggressiveness, these disinfectant 
substances that enter the composition of the mouth-
washes and which are part of the categories of dis-
infectants already established (biguanides, alco-
hols, quaternary ammonium salts), will be 
gradually replaced with certain herbal compounds, 
which have strong antiseptic properties: sage, pot 
marigold, peppermint, chamomile, sea buckthorn etc.

All patients with fixed dental appliances should 
be trained very effectively by the orthodontic and 
dentofacial orthopedic staff, in maintaining proper 
hygiene, through proper self-cleaning techniques.

FIGURE 6. Microbial distributi-
on according to the number of 
patients after the fourth stage 
of the treatment session (after 
rinsing with ethyl alcohol 
based mouth wash)

FIGURE 7. Microbial distribu-
tion according to the number 
of patients after the fourth 
stage of the treatment session 
(after rinsing with cetylpyridini-
um chloride mouthwash).
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RefeRenCeS

It is necessary a permanent training of special-
ized medical personnel, regarding the appearance 
and use of new specific materials on the Romanian 
market of dental products.
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