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Abstract

Aim: The aim of this study was to determine the changes in microbial flora after orthodontic bonding and whether two different archwire ligation techniques affect these
changes. Material and method: twenty-four orthodontic patients undergoing treatment with fixed appliances took part in the present study. Each orthodontic arch was fixed
with elastomeric rings on one side of the midline, and on the other side with steel ligatures. The BANA test was used to detect Porphyromonas gingivalis, Tannerella for-
sythia, and Treponema denticola from the bottom of the periodontal pockets of the maxillary premolars and the mandibular incisors on both sides of the jaws. Microbial
records were collected before bonding (T1), one week later (T2), and three months after the bonding (T3). ANOVA Chi Sqr test and Cochran Q test were used to statisti-
cally compare the groups. Results: Teeth ligated with elastomeric rings contained greater numbers of microorganisms one week and three months after the bonding than
teeth ligated with steel ligature wires. A significant difference in the values of BANA test was also determined between all three examined periods in the teeth ligated with
elastomeric rings, while an insignificant difference in relation to T1, T2, and T3 was observed in the teeth ligated with wire ligatures. Conclusion: The method of archwire
ligation has a significant impact on the microbiological flora of patients with fixed orthodontic appliances. Elastomeric rings stimulate the growth of periodontopathogenic
bacteria which is a predisposing factor for the occurrence of caries and inflammation of the gingiva. Key words: archwire ligation, microbial flora, elastomeric rings, peri-
odontopathogens, fixed orthodontic appliances.

AncTpakT

Llen: Llen Ha oBaa cTyavja Gelwe Aa ce yTBpAAT NPOMEHUTE BO MUKpOB1ONOLLKaTa riopa Kaj MaLyeHTy co (yKCHI OPTOAOHTCKY anaparh, Kako 1 Aa ce YTBpAV BrnjaHue-
TO Ha Pa3nuYHIOT METOZ Ha Nuruparbe Ha GpekeTuTe Bp3 oBKe NpomeHi. Matepujan u MeToA: VicnuTyBarata Gea CipoBeAeH! Kaj ABAECET M YETUPU NALMEHTI CO dUKC-
HIn OPTOZIOHTCKY anapaty. Kaj cute ncnuTaHnLm, Ha enHaTa nonosvHa of BunuLaTa bpeketeTy 6ea nurvpai co enacTuyH Nuratypi, a Ha Apyrata nonosuHa co Xiu4eHn
nuratypu. 3a fetekupja Ha Porphyromonas gingivalis, Tannerella forsythia and Treponema denticola of AHOTO Ha NapofoHTanH1OT Leb BO Mpeien Ha MakcunapHuTe npe-
Monapu i MaHavbynapHuTe VHLM3WBY, OF ABETE CTPaH Ha BunnumTe, bewe npumereT BANA Tectot. MukpobronoLukvTe Haoam 6ea oppeayBany npeq 3anoyHyBabeTo
Ha opTogoHTCKaTa Tepanvja (T1), eaHa Heaena no NocTaByBa-ETO Ha (MKCHUOT anapar (T2) v Tpu Mecewy no nocTaByBarbeTo (T3). Pasnukute mery rpynute 6ea aHanu-
aupakm co ANOVA Chi Sgr tectot 1 Cochran Q tector. Pesynratu: PesyntatiTe nokaxaa CUrHUUKAHTHO 3ronemyBatbe Ha 6pojoT Ha MUKPOOpraHaMy efHa Hefena u
TPV MECeLV MO MOCTaByBaHETO Ha (UKCHIOT anapar Kaj 3abuTe nurvpaxi co enacTuyHy nuratypu, Bo cnopeada co 3abuTe nurpany o xuderin nuratypu. CratueTnikm
CUTHUchMKaHTHa pasnuka Bo BpeaHocTUTe Ha BANA TecToT Belue yTBpAeHa 1 Mery cuTe Tpu UCTIMTYBaHI NepUoaM Kaj 3abute MurvpaHin o enacTyyHu uratypu, Aoaeka
HesHavajHa pasnuka Bo penauvja T1, T2 u T3 Gelue 3abenexana kaj 3abute nurpaHm co xudenm nuratypu. 3akny4ok: MeTofoT Ha nuruparse Ha OPTOZOHTCKUTE Bpeke-
TV M2 3Ha4ajHo BrivjaHue Bp3 MUKpoBronoLLKaTa dropa Kaj nauveHTITe co UKCHI anapaTi. EnacTiiHuTe nuraTypu ro CTUMynUpaaT pactoT Ha NapoAoHTONaToreHnTe
GaKTepuy Kou ce npeavcnoHmpaykyl haktop 3a nojasa Ha kapuec 1 MHdnamauvja Ha rHrveara. Knyuxu 360poBu: METof Ha nurvpatbe Ha bpekeTute, MukpobuonoLuka
hnopa, enacTu4H nuraTypu, NapofoHTonaToreHu 6akTepui, KCHM OPTOAOHTCKM anapati.

Introduction

During orthodontic therapy with fixed appliances,
the risk of periodontal inflammatory lesions and enamel
demineralization increases as a result of the reduction of
physiological self-cleaning mechanisms and increased
retention of plaque on the surface of the component ele-
ments of the fixed appliances. These elements as plaque

retention sites lead to bacterial colonization and an
increased number of microorganisms'’.

Orthodontic therapy followed by poor oral hygiene
can cause severe damage to the periodontium*’. Several
clinical and microbiological studies have shown that in
the absence of good oral hygiene, the placement of
orthodontic bands in children results in periodontal
pocket formation. In addition, there is a quantitative
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increase in the microbial composition of subgingival
plaque formation, which resembles the plaque typically
found in periodontal disease where Tannarella forsythia,
Porphyromonas gingivalis, and Treponema denticola are
present®'2,

Several authors have investigated the impact of fixed
orthodontic appliances on the microbiological flora and
periodontal status™*""". Their findings showed that thera-
py with fixed appliances increases the values of all peri-
odontal indices and stimulates the growth of periodon-
topathogenic bacteria. However, despite causing peri-
odontal changes, it has no destructive effects on the
deeper periodontal tissues.

Although several studies have examined the influence
of fixed orthodontic therapy on the microbial colonization
of the periodontium and the condition of the periodontal
tissues, few authors have examined the method of ligation
of brackets as an additional factor influencing the occur-
rence of these changes'*'*", Most of these authors agree
on the harmful influence of elastomeric rings in the accu-
mulation of dental plaque and periodontal changes in
patients with fixed orthodontic appliances.

The aim of this study was to determine the changes
in microbial flora after orthodontic bonding and to deter-
mine whether two different archwire ligation techniques
affect these changes.

Materials and method

The study population was comprised of twenty-four
healthy patients, aged 13 to 18 years, who were patients
at the Department of Orthodontics, PHO University
Dental Clinical Centre "St.Pantelejmon"- Skopje. All
patients included in this study had healthy periodontium
and no previous orthodontic treatment with fixed appli-
ances. Subjects who had taken antibiotics within three
months before the study and those with a systemic dis-
order were excluded. The study was approved by the
Teaching and Science Research Council of Ss. Cyril and
Methodius University - Skopje.

All subjects had fixed orthodontic appliances, which
include Master Series® metal brackets, LP® metal tubes,
wires, and ligatures from American Orthodontics, USA.
Brackets on the right side of the patient were ligated with
elastomeric rings, and brackets on the left side were ligat-
ed with conventional stainless steel ligature wires. To
determine the microbial complexes, the BANA test
(BANA-Zymetm - Hexagon International (GB) Ltd) was
used in all subjects at the Department of Oral and
Periodontal Diseases, and the microbial swab was taken
from the bottom of the periodontal pocket of the maxillary
premolars and the mandibular incisors on both sides of the
jaws. The presence of Porphyromonas gingivalis,
Tannerella forsythia, and Treponema denticola was deter-
mined. To collect the swab, a graduated periodontal probe
and a Gracy curette were used to penetrate the deepest
part of the subgingival space to take a sufficient amount of
material for examination of the microbial complexes.
Microbial records were collected before bonding (T1),
one week later (T2), and three months after the bonding
(T3).

Statistical analysis was conducted using the comput-
er program Statistica 7.1 for Windows and SPSS 23.0.
The presence of Porphyromonas gingivalis, Tannerella
forsythia, and Treponema denticola in the relations T1,
T2, and T3 were analyzed using the Cochran Q test
(Q/p). An analysis of variance (ANOVA) Chi Sqr and
McNemar's test (p) were used to compare the presence
of Porphyromonas gingivalis, Tannerella forsythia, and
Treponema denticola in relation to T1 and T3.

Results

The differences between the values of the Bana test
between the examined teeth on both sides of the jaws
before starting the orthodontic therapy, one week and
three months after the placement of the fixed appliances
are shown in table 1-5.

The results showed a significant increase in values
(p<0.001) one week and three months after the place-

Table 1. BANA test differences between elastomeric rings and wire ligatures.

Variable RES S”".‘ Rank. Sl u , g p-level N ; N
Elastomeric Wire adjusted Elastomeric Wire
Bana test T1 612,00 564,00 264,00 0,70 0,48 24 24
Bana test T2 764,50 411,50 111,50 4,18 0,000 24 24
Bana test T3 843,50 332,50 32,50 5,64 0,000 24 24
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Table 2. BANA test differences in elastomeric rings in
relation T1 & T2 & T3.

Variable A‘é‘:‘r:lge ?{::sz Mean | Std.Dev.
Bana test T1 1.21 29.00 | 0.25 | 0.44
Bana test T2 215 | 51.50 | 1.04 | 0.36
Bana test T3 2.65 | 63.50 | 1.46 | 0.51

ANOVA Chi Sqr. = 35,57 and p<0,001

Table 3. BANA test differences in elastomeric rings
between T1 & T2 & T3.

S:Ii':.a(t))fles Valid T Z | p-level
BanatestTh& | 24 | 0.00 | 362 | 0.000
BanatestT2& | 24 | 0.00 | 280 | 0.005
panatestTi& | 54 | 000 | 401 | 0.000

Table 4. BANA test differences in wire ligatures in rela-
tion T1 & T2 & T3.

Variable A\é«:r:lg(;e ?Ql::sz Mean | Std.Dev.
Bana test T1 1.90 | 4550 | 017 | 0.38
Bana test T2 215 | 5150 | 0.38 | 0.58
Bana test T3 1.96 | 47.00 | 0.21 | 0.41

ANOVA Chi Sqgr. = 2,17 and p>0,05

Table 5. test differences in wire ligatures between T1 &
T2 & T3.

\FI’:::a(l;fles Valid T Z | p-evel
BanatestT2 | 24 | 1500 | 127 | 0.20
panatestT2& | 24 | 700 | 148 | 024
BanatestTs | 24 | 1200 | 034 | 074

ment of fixed appliances in teeth ligated with elastomer-
ic rings compared to values in wire ligatures (Table 1).

A statistically significant difference in the values of
the BANA test was also determined between all three
examined periods in the teeth ligated with elastomeric
rings (Table 2).

Seven days after the placement of elastomeric rings
(T2), the value of the BANA test for Z = 3.62 and
p<0.001 is significantly higher than the value of the
BANA test before orthodontic therapy (T1), and three
months after the placement (T3) the value of the BANA
test for Z = 2.80 and p<0.01 is significantly higher than
the value of the BANA test seven days after the place-
ment of these ligatures (T2) (Table 3).

An insignificant difference in the values of this test
was observed in the teeth ligated with wire ligatures in
relation T1, T2, and T3 (Table 4).

Seven days after the placement of the wire ligatures
(T2), the BANA test value for Z = 1.27 and p>0.05 is
insignificantly higher than the value of the BANA test
before orthodontic therapy (T1), while three months
after the placement (T3) the value of the BANA test for
Z = 1.18 and p>0.05 is insignificantly lower than the
value of the BANA test seven days after the placement
of these ligatures (T2) (Table 5).

Discussion

The analysis of the effect of different types of ligatures
on the amount of periodontopathogenic bacteria from the
red microbial complex revealed that the type of ligatures
has a significant impact on the microbial colonization of
the periodontium.

The results showed a progressive increase in the val-
ues of Porphyromonas gingivalis, Tannerella forsythia,
and Treponema denticola seven days and three months
after the placement of the appliance on the side of the jaw
where elastomeric rings were placed. On the side where
the teeth were ligated with wire ligatures, an insignificant
increase in values was observed seven days after the place-
ment and an insignificant decrease in the same three
months after the application of the fixed appliance. This
finding is consistent with the results of several studies"'*
». Souza et al. revealed a significant increase in gram-
species with the use of elastomeric rings".

The degree of bacterial colonization associated with
orthodontic appliances is affected by the energy and
roughness of the appliance surfaces, as well as their
design and dimensions™. This appears to be a key factor in
the efficient performance of hygiene procedures”. Even
though changes in the microbial system involve all types
of orthodontic appliance, more rapid modifications occur
during fixed orthodontic treatment. Perinetti et al. stated
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that the role of subgingival bacteria in periodontal disease
modifications need to be evaluated alongside the action of
enzymes activated in response to the stimuli of orthodon-
tic forces™.

Fixed orthodontic appliances significantly increase the
colonization of Streptococcus mutans and Lactobacilli'*'¢
Periodontal pathogenic bacteria such as Actinobacillus
actinomycetemcomitans and Tannerella forsythia are also
significantly associated with gingival inflammation dur-
ing orthodontic therapy>”’. Among the various types of
bacteria found in individuals with periodontal disease are
Porphyromonas gingivalis, Prevotella intermedia, P
nigrescens, Bacteroides forsythus, A actinomycetemcomi-
tans, Fusobacterium nucleatum and Treponema dentico-
la". The chemical and physical characteristics of these
bacteria make them the most important members of the
periodontopathogenic microbial flora*. However, not all
patients with periodontal disease harbor all putative peri-
odontal pathogenic species’. Porphyromonas gingivalis
and Provotella intermedia are frequently found in prepu-
bescent patients with periodontitis®. Lyons et al.** consid-
er that irreversible damage to the host tissue occurs only
when the level of bacteria reaches a critical level.

The analysis of the differences in the number of
microorganisms from the red complex between the exam-
ined teeth ligated with elastomeric rings and wire ligatures
indicated a significant level of values in T2 and T3 on the
side of elastomeric rings, which is in agreement with the
findings of Forsberg et al., Sukontapatipark et al., and
Souza et al."’®"” An increased number of microorganisms
on the side of the elastomeric rings was also found by
Tiirkkahraman et al.?, but unlike previous authors, this dif-
ference was not statistically significant.

The differences in microbiological findings found in
the literature are likely due to differences in the microor-
ganisms analyzed, the type of microbial test, the period of
evaluation, and host resistance factors”. The time neces-
sary for gingival inflammation to develop when oral
hygiene is poor varies from person to person and depends
on the rate of biofilm formation. The results obtained
within this research showed a strong correlation between
elastomeric rings and the quantity of periodontopathogen-
ic bacteria in patients with fixed orthodontic appliances.
In patients with inadequate oral hygiene, elastomeric rings
significantly increase the microbial accumulation on the
surface of the teeth around the braces, which is a predis-
posing factor for the development of caries and inflam-
mation of the gingiva. Therefore, the obtained results indi-
cate the importance of the ligation of orthodontic brackets
with wire ligatures as one of the necessary conditions for
the preservation of periodontal health in patients undergo-
ing fixed orthodontic therapy.

Conclusion

The archwire ligation technique has a significant
impact on the microbiological flora in patients with fixed
orthodontic appliances. The values of Porphyromonas
gingivalis, Tannerella forsythia, and Treponema denticola
progressively increased seven days and three months after
the placement of the appliance on the jaw side with elas-
tomeric rings. On the side of the jaw with wire ligatures,
the amount of periodontopathogenic bacteria of the red
complex insignificantly increased seven days after the
placement and an insignificantly decreased three months
after orthodontic treatment. The analysis of the differ-
ences in the number of microorganisms from the red com-
plex between the examined teeth ligated with elastomeric
rings and wire ligatures indicated significantly higher val-
ues in the T2 and T3 periods on the side of the jaw where
elastic ligatures were placed.
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