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Abstract

Orthodontic attachments interfere with oral hygiene maintenance leading to plaque accumulation and ultimately
enamel demineralization caused by oral microflora. Orthodontists must have a clear understanding of the nature and
the type of microflora present to combat with the above stated problem. This study was done to isolate and identify
the microflora from orthodontic attachments and to study the quality of oral microflora during fixed mechanotherapy
at regular intervals. In this prospective clinical study, ten patients were selected for arch wire ligation with commonly
used elastic modules. One elastic module was removed from each patient at regular intervals of 24 hrs, 7, 14 and 21
days for isolation and qualitative assessment of the microbial growth. Aerobic inoculation was done using nichrome
inoculating wire. Further subspeciation was done using certain biochemical reactions like fermentation of sugar. For
anaerobic growths Mac-Intosh jar was used. The study revealed that there was minimal or no growth of aerobes and
anerobes after 24 hours. However, with increased duration of time there was progressive colonization of microbes
(both commensals and pathogenic) on the orthodontic attachments. On examination of orthodontic attachments over
a scheduled period of time anaerobic microorganisms were isolated which indicates that patients undergoing fixed
mechanotherapy should exercise maximum oral hygiene with oral hygiene adjunctive aids other than routine
brushing and should also undergo periodic oral prophylaxis so as to avoid any iatrogenic damage and alteration of
the oral environment.
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Introduction
There are more than 600 bacterial species comprise plaque

microflora that exists on surface within the oral cavity. Frequent
changes in environmental condition within the oral cavity can lead to
changes in the composition of the microflora. There is increase
prevalence of oral ailments such as dental caries, gingivitis and
periodontitis when orthodontic appliances attached to the enamel
surface of teeth [1]. With growing awareness of esthetics in general
population there is a huge demand for active orthodontic treatment
which usually spans to a year or little more. Fixed orthodontic
appliances are considered very efficient in bringing about active
orthodontic treatment [2]. The fixed orthodontic appliances makes
tooth cleaning more difficult and favors plaque formation on the tooth
surface. These appliances also restrict the self-cleansing action of the
tongue, lips and cheek to remove food debris from the tooth surface.
Therefore, accumulated food debris, predominantly fermentable
carbohydrates, encourages growth of the cariogenic bacteria such as
Streptococcus mutans and Lactobacillus. Most growth sites are usually
found on the gingival margin and on the edges of orthodontic bands
[3]. The drawback of these fixed attachments are accumulation and
retention of plaque which constitutes a high risk of white spot lesion
and enamel demineralization if the patient does not maintain the oral
hygiene or use appropriate oral hygiene aids [4]. Though, mechanical
aids for oral hygiene are recommended to the patients, adequate
mouthwashes also need to be prescribed for which the orthodontists

should have a clear knowledge of the kind of microflora present and to
combat the same [5]. The presence of foreign body (in this study, fixed
appliances) can lead to increased accumulation of pathogenic bacteria
and increased risk of caries and infections if proper oral hygiene is not
maintained. The aim of this study was to isolate and identify the
quality of microbes present in the oral cavity during fixed
mechanotherapy.

Materials and Methods

Inclusion criteria
All patients were in good health, none had taken antibiotic for 3

months before the baseline examination and during treatment, and no
clinical signs of gingival inflammation were present at baseline. All
patients were in permanent dentition, free of dental plaque and
motivated for good oral hygiene.

Exclusion criteria
Excluded patients were smokers, pregnant and lactating women,

patients on systemic medications for chronic diseases, those who had
undergone periodontal treatment within 3 months before the baseline
examination, and those with systemic disorder that could influence
microbiologic condition of the oral cavity.

Ten patients (age 18 ± 2 years, 7 males and 3 females) undergoing
fixed orthodontic treatment in Department of Orthodontics and
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Dentofacial Orthopaedics, Dayananda Sagar College of Dental
Sciences and Hospital were selected randomly for this study. Informed
consent has been obtained from the participating patients for the
study.

Methodology
In all patients arch wires were ligated with commonly used elastic

modules and the patients were followed regularly over a period of 21
days. Samples were collected periodically at 24 hrs, on day 7, on day 14
and on day 21. At the end of 24 hours, one elastic module was
removed from each patient and stored in sterile air-tight containers
and sent to laboratory for isolation and qualitative assessment of the
microbial growth on the elastic module. The same procedure was
repeated at regular intervals on day 7, 14 and 21.

Commonly used culture media for isolation of microbes are
MacKonkey’s agar, Robertson’s cooked meat medium, Blood agar,
Chocolate agar. Aerobic inoculation was done using nichrome
inoculating wire. Further sub-speciation was done using certain
biochemical reaction like fermentation of sugar. For anaerobic
growths Mac-Intosh jar was used.

Results
The study revealed that there was minimal or no growth of aerobes

and anaerobes at 24 hours. However with increased duration of time
there was progressive colonization of microbes (both commensals and
pathogenic) on the orthodontic attachment (Figures 1 and 2).

Figure 1: Growth of Aerobes.

Figure 2: Growth of Anaerobes.

Discussion
Oral hygiene is significant prophylactic program in receiving good

orthodontic treatment. Fixed orthodontic appliances impede good oral
hygiene and leads to plaque retention and harboring pathogenic
microflora. Decrease in pH, increased affinity of bacteria to the
metallic surface because of electrostatic reactions are the main factor
occurred due to fixed orthodontic appliance component causing
alteration in oral microflora [6,7]. Proportion of microflora in this
study demonstrated the increase in trend of pathogenic flora with
increase in time duration as evident from the Table 1. Similar
observations were made by Venkatraman C et al. and Huser MC et al.
in their prospective studies [7,8].

Some studies have shown that the elastomeric ring exhibit bacterial
plaque on its surface, with a higher number of microorganisms than
can be verified on tooth surfaces because of its rough surface and the
absorption properties of this material [9-11]. The design and surface
characteristic of both orthodontic attachment and composite may
influence plaque retention. The method of ligation of the arch wire is
an additional factor of importance [10].

In the present study there was no colonization of microorganisms
after 24 hours except in two patients where Staphylococcus was found.
Subsequently the culture examination at the end of 7th day showed
growth of aerobic commensals like Strep. oralis, Strep. sanguinis in all
the patients. Other commensal like Strep. parasanguinis and Strep.
mitis were also noticed in few samples. There was no growth of
anaerobes except in three specimens where L. acidophilus, L. casei and
Peptostreptococcus were found. Total 80% of patients did not show
growth of aerobic microoraginsm while in 90% patients there was
absence of anaerobic microbial growth after 24 hrs. Sukontapatipark et
al. reported that in first week prevalence of cocci is more after fixed
orthodontic appliances [10].

At the end of 14th day both aerobes and anaerobes increased with
the appearance of Strep. mutans (caries causing microorganism) in
half the number of specimens.

At the end of 21st day, the presence of Strep. mutans was noticed in
all the specimens along with the other commensals. The enamel
demineralization is caused by organic acids, produced mainly by
mutans streptococci. Strep. mutans is one of the main causative
organisms of human dental caries [12]. The increase in bacteria
Streptococci is generally related to higher incidence of caries [3].
Similar results observed in previous studies, forseberg et al.,
Türkkahraman et al., also demonstrated a significant increase in the
number of S. mutans and lactobacilli in dental plaque [13]. The results
obtained in this study are also consistent with results reported by Alves
desouza et al., Anhori et al. and Ahn et al. [12-15].

With the increase in time there is colonization of microbes around
the orthodontic attachments. This may be attributed to orthodontic
attachments acting as retention for dental plaque. The plaque may act
as a contributing factor for development of dental caries or
periodontal diseases. Maintaining strict control of oral hygiene is
required for orthodontic patients after appliance placement that will
minimize the possibility of tooth decalcification and development of
inflammatory periodontal disease [3].

Small sample size and lack of quantitative analysis of pathogenic
bacteria in this study necessitates further studies involving large
patient population with quantitative assessment of pathogenic
bacteria.
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Day 1 Day 7 Day 14 Day 21

Sr. No Aerobes Anaerobes Aerobes Anaerobes Aerobes Anaerobes Aerobes Anaerobes

1 No growth No growth Staphylococcus

Strep. oralis

Strep. sanguinis

No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep. mutans

Peptostreptococci,
Propionobacterium

Staphylococcus,
Strep.
Sanguinis,

Strep. mutans

Peptostreptococci,
Propionobacterium

2 Staphylococc
us

No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep.
parasanguinis

L. acidophilus

L. casei

Staphylococcus

Strep. oralis

Strep. sanguinis

Strep. mitis

Propionobacterium
, Bifidobacterium

L. casei

Staphylococcus,
Strep.
Sanguinis,

Strep. mutans

Propionobacterium
, Bifidobacterium

L. casei

3 No growth No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep. mitis

Peptostreptococci

L. casei

Staphylococcus

Strep. oralis

Strep. sanguinis

Strep.
parasanguinis

Peptostreptococci

L. acidophilus

L. casei

Staphylococcus,
Strep.
Sanguinis,
Strep.
parasanguinis

Strep. mutans

Peptostreptococci

L. acidophilus

L. casei

4 No growth L. acidophilus Staphylococcus

Strep. oralis

Strep. sanguinis

No growth Staphylococcus

Strep. oralis

Strep. mutans

Strep. mitis

Peptostreptococci,
Bifidobacterium

Staphylococcus,
Strep.
Sanguinis,
Strep.oralis

Strep. mutans

Peptostreptococci,
Bifidobacterium

5 No growth No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep.
parasanguinis

No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep.
parasanguinis

Peptostreptococci,
Bifidobacterium

Actinomyces
odontolyticus

Staphylococcus,
Strep.
Sanguinis,

Strep. mutans

Peptostreptococci,
Bifidobacterium

Actinomyces.odon
tolyticus

6 No growth No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep. mitis

No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep. mitis

Strep. mutans

Peptostreptococci

L. acidophilus

L. casei

Staphylococcus,
Strep.mitis,

Strep.oralis

Strep. mutans

Peptostreptococci

L. acidophilus

L. casei

7 Staphylococc
us

No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep. mitis

Peptostreptococci

L. acidophilus

Staphylococcus

Strep. oralis

Strep. sanguinis

Strep.
parasanguinis

Strep. mutans

Peptostreptococci

L. acidophilus

L. casei

Staphylococcus,
Strep.
parasanguinis,

Strep. mutans

Peptostreptococci

L. acidophilus

L. casei

8 No growth No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep.
parasanguinis

No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep. mitis

Peptostreptococci Staphylococcus,
Strep.
Sanguinis,

Strep. mutans

Peptostreptococci

9 No growth No growth Staphylococcus

Strep.Oralis

Strep.Sanguinis

No growth Staphylococcus

Strep. oralis

Strep. sanguinis

Strep.
parasanguinis

Peptostreptococci,
Propionobacterium

Staphylococcus,
Strep.
Sanguinis,
Strep.oralis

Strep. mutans

Peptostreptococci,
Propionobacterium

10 No growth No growth Staphylococcus

Strep. oralis

No growth Staphylococcus

Strep. oralis

Peptostreptococci,
Bifidobacterium

Staphylococcus,
Strep. mitis

Peptostreptococci,
Bifidobacterium
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Strep. sanguinis

Strep.
parasanguinis

Strep. sanguinis

Strep. mitis

Strep. mutans

Strep. mutans

Table 1: List of isolated microorganisms.

Conclusion
The use of elastomeric modules promotes significant retention of

biofilm and plaque, leading to colonization of pathogenic microflora.
Patients should be educated and motivated to maintain good oral
hygiene. At the same time treatment should be individualized and
optimized in order to minimize iatrogenic damages.
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