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NEPIAHWH

H opBobovukn Bepancia Bewpeitan éupecos aruono-
YIk6s napdyovias twv voowv tou nepiodovtiou, 616u
avaotéAovial o1 H1adikacies anpoéokontns otopat-
KNs uyielvhs pe anotéleopa tnv au§non twv emnédwv
wwv nepionaboyévwv Baktnpiwv oto oikooUotnua
s oudodovuikns oxiophs. H évtaon twv gAgypovw-
6awv nabonoyikwv BAaBwv otous nepiodoviikoUs
10t0Us e€aptatal and us adindemdpdoeis petagu tou
pikpoBiakou napdyovia Kal TV aPUVTIKWV Pnxavi-
opwv tou gevioth. KaBe Satapaxh tou Eevioth h
petaBonn tou pikpoBiakoU @optiou npos tofikdtepn
kAipaka pnopei va odnynoel oe vooo. O1 opbodovu-
Kés ouokeués npokanoUv petaBonés ous kmvikés
napapétpous Kai atn ouvBeon tns unepouikns Kai
unooufikhs nAdkas NPos NEPICOOTEPO nepionaboyo-
vous nAnBuaopoUs. Av AdBoupe unéyn us petaBonés
v KAIVIK®V Kal pikpoBiofoyikwv napapétpwy nou
napatnpouvtal Katd v &idpkeia tns opBodovukns
Oepaneias, téte kabiotatar avaykaia n emAoyn,
owotn oxediaon ka1 1Epdpxnon twv Bepaneutkwv
TEXVIKWV, NPOKEIYEVOU Va EMTEUXDET O AVUKEIPEVIKOS
okonds tns Bepangias pe tn pikpotepn Buoia 10TmV.
Ektés anoé tnv noidétnta tns opBodovuikns Bepaneias,
kaBopiotikés napdyovtas ivai o id1os o acBevhs anod
nieupds ouvepyaoias kar duvatdintas eAéyxou tns
obovukns pikpoBiakns nAdkas.
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SUMMARY

Orthodontic treatment is considered an indirect etio-
logical factor causing periodontal disease, because it
inhibits unimpeded oral hygiene procedures, resulting
in increased levels of periopathogenic bacteria in the
ecosystem of the dentogingival sulcus. The intensity
of periodontal inflammatory pathology depends on
interactions between bacteria and host defense mech-
anisms. Every host disorder or shift of bacterial charge
to a more toxic level may cause disease. Orthodontic
appliances change the clinical parameters and synthe-
sis of supra- and sub-gingival plague towards more
periopathogenic populations. If one considers the
changes of clinical and microbiological parameters
observed during orthodontic treatment, then selec-
tion, proper design and prioritization of treatment
methods in order to achieve treatment objectives with
minimum tissue destruction becomes mandatory.
Besides treatment quality, the patient is also a deci-
sive factor for treatment success, in the sense of com-
pliance to therapeutic needs and efficacy in control-
ling bacterial dental plaque.
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EIXAFQrH

H neprodovukn véoos anotenei pAeypovdn vooo pikpo-
Biaknhs aruofoyias kar ous Gekasties tou 1970 kan tou
1980 anobibovtav eEofokAnpou otnv pikpoBiakh péAuv-
on. v dekaetia tou 1990 katéotn caQEs, NWS VW O
ponos twv pikpoBiwv sivan e§mpeukns onpaacias yia v
évap&n ko €§€MEN tns véoou, n euniokn kanoiwv evoo-
yevav Kal eEwyevv napayoviwv Mou xXapaktnpizovial
ws emBapuvukoi N tpononoinukoi mBavév va ennped-
zouv tnv nopeia tns vogou. Qs emBapuvukoi napdyovies
Oiakpivovian 6fo1 ekeivol o1 tomkoi napdyovies, twv
onoiwv n napouaia dieukonUvel TNV Katakpdnon twv
pKpoBiakdv cuvaBpoicewy Kal ennpedizel CUVEPYIKA TOV
pono twv Baktnpiwy, Pononoimvias tnv 100pponia peta-
€U mkpoBiakns xAwpibas ka1 avooofoyikns andvinons
(Socransky ka1 Haffajee, 1992).

To Baoiko kar npwtapxikd otddio yia tnv ekdhAwon twv
eieypovwdmv @aivopévwv tns neP1odovukns vooou
anotenei n dBpoion twv pikpoBiwv Kol 0 oXnPAToHos Ts
pkpoBiakns nAdkas. H avantuén ts odovukns pikpoBia-
khs nAdkas éxel ouoxeuaBei pe dirdpopous nepiBandovu-
KoUs ka1 atopikoUs napdyovtes, nepinapBdavovtas us diai-
mukés ouvnBeies (Habibian ko ouv., 2002; Nobre dos
Santos ka1 ouv., 2002), tn oTOPATIKA UYIEIVA, TN NO16TNTA
tou odiou, tnv ékBeon oto PBGpIo (Joyston-Bechal kan
Hernaman, 1993) kaBws ka1 avooonoyikoUs Napdyovies
(Forsberg ka1 ouv., 1991; Batoni ka1 ouv., 2001).

H opBobovukn Bepaneia Bewpeiton npodiabeoikés napd-
yovtas wwv véowv tou nepiodovtiou, S16u o1 opBodovu-
Kés OUOKEUES duoxepaivouv tn d1athpnon tns OTOUATKAS
uyeias, oupBdnnovias otnv adgnon twv pikpoBiakmv
ouvaBpoiocewv (Jordan kar ouv., 2002). e pia pedén,
KaBws eEetdotnke pe PIKPOOKOMO OKOTEIVOU nediou n
ouvBeon tns unooudikns nAdkas SiamotwBnkav petaBo-
Aés Tou oikoouatnpatos tns oufodovukns OXIoUNS NPOS
nepioodtepo nepronaboyodvous nAnBuopoUs. ZUYKEKPIYE-
va, ous efetazopeves Béoels petd us nPoadécels twv
OUOKEUWYV, napatnphBnke au§non tns nocoouaias ava-
Aoyias twv ongpoxart@v, Kivntwv paBdduoppwy, vnua-
1016V Kan atpaktdpoppwv paBdiwv (Petti ko ouv.,
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INTRODUCTION

Periodontal disease is an inflammatory disease of bacte-
rial etiology which, during the 70's and 80's, was attrib-
uted solely to bacterial contamination. During the 90's it
became clear that while the role of bacteria is of the
utmost importance for disease outbreak and progress,
involvement of certain intrinsic and extrinsic factors char-
acterized as aggravating or modifying, may affect the
course of the disease. Aggravating factors include all
local factors that facilitate retention of bacterial aggre-
gations and synergistically affect bacterial role, modify-
ing the equilibrium between bacterial flora and immuno-
logical response (Socransky and Haffajee, 1992).

The basic, primary stage for manifestation of periodontal
inflammatory phenomena is bacterial aggregation and
plague development. The latter has been correlated to
various environmental and individual factors, including
dietary habits (Habibian et al., 2002; Nobre dos Santos et
al., 2002), oral hygiene, saliva quality, exposure to fluo-
ride (Joyston-Bechal and Hernaman, 1993), as well as
immunological factors (Forsberg et al., 1991; Batoni et
al,, 2001).

Orthodontic treatment is considered a predisposing fac-
tor for periodontal disease, because orthodontic appli-
ances impede oral hygiene, thus contributing to
increased bacterial aggregations (Jordan et al., 2002). A
study examined bacterial plaque composition using dark-
field microscopy and found a shift of the sulcus ecosys-
tem towards more periopathogenic populations. More
specifically, following appliance ligation, the examined
sites showed increased percentage of spirochetes, motile
rhabdomorphs, nematoids and fusiform rods (Petti et al.,
1997). Following initial examination, significant increase
in the number of melaninogenic bacteria was observed,
more specifically of the Prevotella intermedia (Pi.) and
the Actinobacillus Actinomycetemcomitans (A.a), while
the number of potentially anaerobic bacteria decreased
in subgingival plaque (Diamanti-Kipioti et al., 1987). Fur-
thermore, placement of fixed orthodontic appliances and
creation of new plaque retention sites increased the
absolute number and percentage of Streptococcus
mutans (S.mutans) and lactobacilli (Chang et al., 1999;
Sandham et al., 1992).

The aim of this literature review is to determine changes
of clinical parameters and composition of supra- and
subgingival dental plaque resulting from the detrimental
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1997). Enions napatnpnOnke petd and tnhv apxikh e&éa-
on, onpavukh atfnon wns nococuaiaos avadoyias twv
pefavivoyovwv Baktnpiogidmv kar ouykekpipéva tns
Prevotella intermedia (Pi) kaBws ka1 tou Actinobacillus
actinomycetemcomitans (A.a), pe pia napddinAn peiwon
v duvnukd avagpoBiwv Baktnpiwv otnv unooudikn
nAdka (Diamanti-Kipioti ka1 ouv., 1987). Emnpéobsta pe
n tonoBétnon twwv akivniwv opBodovukmv cuokeumv
ka1 tn dnpioupyia véwv Bécewv katakpdnons pikpoBia-
khs nAdkas, napatnpeitan ektés wwv dAdwv ka1 au§non
tou andéiutou apiBpou kar ths nocoouaias avandoyias
tou Streptococcus mutans (S.mutans) ka1 wwv AaktoBa-
kinAwv (Chang ka1 ouv., 1999; Sandham ka1 ouv., 1992).
Zkonoés tns napouaoas BiBMoypagikhs avackénnaons ivai
va npoadiopicBouv o1 petaBonés twv KAVIKWY napapé-
TpwV Kail tns ouvBeons tns ungpounikns ka1 unoouikns
nidkas, ws anotéisopa s BAanukns enidpaons twv
0pBodOVUKWY CUOKEUMV OTOUS NEPIOdOVTIKOUS 10ToUS TO
XPOVIKO S1dotnpa Npiv Kai PETd thv apaipeah Tous.

KAINIKA EYPHMATA MPIN KAI META THN AQAIPEZH
TON OPOOAONTIKON ZYZKEYON

Aidgopes penétes epeuvavias us emdpdaels twv opbodo-
VUKWV CUOKEUWV OTous neplodovukouUs 1otous, Katén-
€av oto oupnépaocua s emBdpuvons tns uyeias tou
nepiodovtiou katd tn idpkeia tns opbodovukns Bepanei-
as (Trosselo ka1 Gianelli, 1979; Kloehn ko Pfeifer, 1974;
Diedrich ka1 ouv., 2001). O1 napatnpnaels autés Pnopouv
va anodoBouv ato yeyovods tns napepunddions twv 61a61-
KAoIOV NS OTOMATKAS UYIEIVAS and tnv napoucia twv
OouoKeuwv. Kanoies epeuvnukés epyaacies avagpépouy, u
av epappoaBsi éva npoypappa evdefexous otopatkns
uyieivas npiv tnv évap&n tns opBodovukns Bepaneias,
16te Ba napatnpnBouv eNdxiotes au§noels tns noodtntas
s nAdkas petd v tonoBétnon wwv opBodovukwv
ouokeuwv (Lundstrom kar ouv., 1980; Lundstrom kai
Hamp, 1980).

Ze pia penéwn tou Paolantonio kar cuv. (1999), napawn-
pnBnke ota dropa nou unoBAnBnkav o€ Bepaneia pe aki-
VNTES CUOKEUES Spapaukn peiwon tns napouaias nAAKaAs
MET@ TNV apaipeon Twv CUOKEUWY, Xwpis onpavukés dia-
Popés pe tnv opdda eAéyxou. Tupnepacpatkd, n napa-
thpnon auth &ivel éupacn otnv avaykn ouvexous evnpé-
pwons Kal evepyonoinons twv aoBevav, wote va diatn-
pnBei n otopaukn tous uyeia oe apioto eninedo katd tn
Sidpkeia ns Bepansias kar petd v aaipeon twv
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effect of orthodontic appliances on the periodontal tis-
sues during the period before and after appliance
removal.

CLINICAL FINDINGS BEFORE AND AFTER ORTHODONTIC
APPLIANCE REMOVAL

Several studies investigating the effects of orthodontic
appliances on periodontal tissues concluded that peri-
odontal health deteriorates during orthodontic treat-
ment (Trosselo and Gianelli, 1979; Kloehn and Pfeifer,
1974, Diedrich et al., 2001). These observations may be
attributed to the fact that oral hygiene procedures are
impeded by the presence of orthodontic appliances. Cer-
tain research studies report that if a thorough oral
hygiene regime is applied before orthodontic treatment
starts, minimal increase in plaque quantity will ensue
after appliance placement (Lundstrom et al., 1980; Lund-
strom and Hamp, 1980).

In individuals who underwent fixed appliance treatment,
Paolantonio et al. (1990) observed dramatic plaque
decrease following appliance removal with no significant
differences compared to controls. In conclusion, this
observation stresses the need for constant patient
informing and motivation, so that they maintain optimal
oral health both during treatment and after appliance
removal.

In a study by the University of Geneva including ten
orthodontic patients, two test sites and two band-free
control sites were selected (Huser et al., 1990). Clinical
measurements before the start of treatment as well as 5,
7, 47, 72 and 90 days following banding were per-
formed. Measurement of the plaque index offers the
possibility to record small or even large quantities of
plague depositions, since this study also examined bac-
terial plaque thickness. Plague index values (PL. I) (LGe,
1967) for test sites increased slightly immediately after
treatment started and remained significantly higher than
the original examination values. On the contrary, control
measurements did not show significant changes during
the same period. At the end of the study, 71% of test
sites had plaque index values of 2 and 3, whereas 23%
of control sites maintained their original values. Statisti-
cal comparison between the two groups confirms that
plaque index values at day 90 were higher in individuals
with bands as compared to control group values.

These study results differ from the observations by Dia-
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OUOKEUMV.

e pia penén tou navemaotnpiou tns leveuns, énou oup-
peteixav 6éka opBodovukoi acBeveis, eneféynoav dUo
Béoeis Sokipaaias kar 600 Béoers enéyxou eAelBepes and
bakwiious (Huser kan ouv., 1990). NpayuatonoinBnkav
khvikés petphoels npiv tnv évapén s Bepaneias kai 5, 7,
47, 72 xan 90 npépes petd tnv tonobétnon twv daktu-
fiwv. H pétpnon tou deiktn nAdkas npoagépel tn duva-
10TNTa KATaypapwv UIKPWV h akdun kal peydnwv evano-
Béoewv nocothtwv nAdkas, agou ota nAaiola s pené-
s auths peNetnBnke ka1 1o Ndxos ts 0SOVUKAS HIKPO-
Biakns nAdkas. O1 upés tou deiktn nAdkas (PL. I) (Loe,
1967) yia us Boeis dokipaaias au§ndnkav eAappws apé-
ows petd tnv évapén tns Bepaneias ka1 napéugivav onpa-
vukd uynAotepes anod us Tpés tns apxikns e&étaons. Avu-
Bétws, o1 petpnoels yia tnv opdda enéyxou Gev napou-
oiacav onpavukés anfayés otnv id1a nepiodo. Lto énos
wns penéns, 10 71% twwv Béoswv dokipacias eixav upés
beiktn nAdkas 2 kan 3, evd 010 23% twv Béoewv eNéyxou
KatapetpnOnkav o1 idies upés. Mia otauoukn odykpion
petagu twv 6Uo opddwy, emBeBaivel du o1 upés pétpn-
ons tou 6giktn nAdkas tnv evevnkooth npépa htav uyn-
Aotepes yia ta dopa nou épepav tous Gaktuiious
OUYKPIUKA pE TS TIPS tns opddas enéyxou.

Ta anoteféopata auths ns peétns dragépouv and us
napatnphoels s Diamanti-Kipioti ka1 ouv. (1987), o1
onoiol 6ev Katéypayav onpavukés anokioels ato deiktn
nAdakas (PL. I) (Silness and Loe, 1964) ka1 tov oudikd O¢i-
ktn (gingival index, GI) wwv Lée kan Silness (1963) petd
v évapgn tns opBodovukns Bepaneias. H Srapopd peta-
€U v pefetcdv, pnopei va anodoBei oe nlikiakés drapo-
pés Twv opadwv Nou CUpUETEiXav otnv €peuva, N OToUS
napdyovies avtiotaons tou &eviown. Eival yvwotd 6u o
anapaitntos xpdvos yia thv gykatdataon tns GAgypovns,
Kupaivetal and dtopo oe dtopo Kai egaptatal ktés Twv
anfwv ka1 and tov pubpd oxnpaucopoU tns NAAKas.

Ie pia npéopatn peiéwn, emonpaivetal Jia OTOTGUK®S
onpavukn BeAtiwon tou dgiktn nAdkas petd tnv agaipe-
on twv ouokeuwv (Sallum ka1 cuv., 2004). Zinv apxikn
e€étaon, oto 80,3% twv Béoewv dokiyacias yia tn k-
Kh napdapetpo tou deiktn nAdkas (PL.I) (Silness and Loe,
1964) kataperpnBnkav upés 2 kar 3 (PL. I=2 yia 10 30%
kan PL. I=3 y1a 10 50,3% twv Béocwv), katadeikvUovtas pe
tov pono autd apbovn napoucia nidkas ous Béoels
autés. Tnv tpiakooth npépa, HETd tnv agaipeon twv
OUOKEUWV, 10 80% twv e§gtazépevwy Béocwv onpsiwoav
undevikn uph, evd 10 20% napouciace nAdka und
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manti-Kipioti et al. (1987) who, after orthodontic treat-
ment started, did not record significant plaque index (PL.
I) (Silness and Loe, 1964) or the Lée and Silness (1963)
gingival index (GI) deviation. Differences may be attrib-
uted to study group age variations or host resistance fac-
tors. It is well known that the time necessary for inflam-
mation establishment varies from individual to individual
and depends, among other things, on the rate of plaque
development.

A recent study notes statistically significant improve-
ment of the plaque index following appliance removal
(Sallum et al., 2004). Upon initial examination, 80.3% of
test sites showed values of 2 and 3 for the plaque index
clinical parameter (PL.I) (Silness and Loe, 1964) (PL. I=2 in
30% of sites and PL. I=3 in 50.3% of sites), thus indicat-
ing abundant plaque in these sites. On day 30, after
appliance removal, 80% of examined sites showed val-
ues of zero, whereas 20% showed islet-like plaque, that
is, value 1.

According to a study by Paolantonio et al. (1999), upon
initial examination (T1), sulcus probing gave mean bleed-
ing values that were almost identical for both test and
control sites with no significant differences. More specif-
ically, bleeding percentage increased significantly for
both groups for the time period between the first ses-
sion, when clinical and microbiological examinations
were performed, and the fourth week (T2). In this case,
the increase was three times greater for the experimen-
tal group. During fixed appliance orthodontic treatment,
and more specifically between the fourth and the eighth
week after initial examination (T3), the clinical parame-
ters remained stable for both test and control sites. The
same was observed for the time period between the
eighth and the twelfth week after the initial examina-
tion (T4). On the other hand, dramatic decrease of gingi-
val bleeding was observed following orthodontic appli-
ance removal.

In the study by the University of Geneva, gingival index
values (GI) (Loe, 1967) increased significantly between
the initial examination and the ninetieth day after ortho-
dontic treatment started (Huser et al., 1990). Initially,
63% of sites were bleeding, whereas at the end of the
study 75% of the sites gave positive bleeding values
upon sulcus probing. However, examination of control
sites showed that the bleeding index decreased from
55% to 39% between the initial examination and day
90.
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pop@n vnaoidwv, dSnAadn upn 1.

ZUppwva pe tn pedétn tou Paolantonio kai ouv. (1999),
otnv apxikn e§étaon (T1) o1 péoes upés kataypapns tns
napouaias aipoppayias petd and avixveuon tns ouodo-
Vukns oxiopns ntav oxebov tautdonpes yia us Béoels
bokipacias kar eféyxou, Xwpis onpavukés S10POpPEs.
LUyKeKpIYéva, Ta Nocootd tns napouacias aipgoppayias
au§nhBnkav onpavukd kai yia us 600 opdbes, yia to xpo-
viké &idotnpa petafl tns npains cuvedpias katd v
onoia npaypatononBnkav kMvikés kar pikpoBioAoyikés
e€etdosis kan tns tétapns eBdopadas (T2) nou akonou-
Onoe. Itn npokeipevn nepintwon, n napamnpoUpevn
au€non ntav tpeis popés peyandtepn yia v opdda doki-
pacias. Katd tn &idpkeia tns opBodovukns Bepansias pe
OKivNTES OUOKEUES, Ka1 OUYKEKPIPEVA PETagU tétaptns Ka
oydons eB6opadas petd v apxikn &étaon (T3), o1 kMvi-
kés napdpetpor napépeivav otabepés yia us Béoels doki-
pacias ka1 eféyxou. Enions, ta i1a napatnpnBnkav kai
yid 10 xpoviké didotnpa petagu oydons ka dwdékatns
eBOopddas petd v apxikn e€étaon (T4). Avuotpdews,
napatnphBnke pia Spapaukn peiwon s napouacias
aipoppayias twv oUAwv Petd v agaipeon twv opbodo-
VUKWV CUOKEUMV.

Ztn pefétn tou navemotnpiou tns Meveuns, o1 TS yia Tov
oufliké bgiktn (GI) (Loe, 1967) BpéBnkav onpavukd au§n-
péves PeETau tns apxikhs €&€taons Kai tNs €VEVNKOGTAS
nuépas petd v évap§n tns opBodovukns Bepancias
(Huser ka1 ouv., 1990). Apxikws, 10 63% twv Béocwv
Sokipaaias aipgoppayoucav, eve oto A0S s PeNENS TO
75% twv Béocwv htav Beukés atn napouaia tns aigop-
payias katd thv avixveuon tns oufodovukhs OXIOUAS.
KaBws opws eCetdotnkav o1 Béoeis eléyxou, napatnph-
Onke pia peiwon and to 55% oto 39% yia 1o deikn
aipoppayias petagu s apxikns eGétaons kai tns evevn-
KOOTAS NUEPQS.

ZUpQwva Ye 0 €UpNpata tns nNpdo@atns peétns tou
Sallum ka1 ouv. (2004), kataypd@nke pia OTAUOUKWS
onpavukn peinon yia tov dgiktn aigoppayias wwv oUAwv
(GBI) (Ainamo and Bay, 1975) peta&U tns apxikhs e&éta-
ONs Ka1 tNs TPIOKOOTAS NPEPAS PETG tnv aPaipeon twv
ouokeuwv. Itnv apxikh e&étaon 1o 100% twv efetazope-
vav Béoewv Ntav Beukés otn napouaia tns aipoppayikns
avtibpaons katd tnv avixveuon tns ounodovukhs oxi-
opns. Metd tnv napéneuon tp1dvia nuepV and v agpai-
peon wv opBodovukmv cuokeuwy, 10 23,3% wwv Béoe-
wv htav Betkés otn napoucia aipoppayias twv oUAwv
Katd tnv avixveuon. O1 napatnpoUpeves petaBonés twv
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A recent study by Sallum et al. (2004) recorded statisti-
cally significant decrease of the gingival bleeding index
(GBI) (Ainamo and Bay, 1975) between the initial exami-
nation and day 30 after appliance removal. Upon initial
examination, 100% of examined sites were positive for
hemorrhagic reaction during sulcus probing. Thirty days
after appliance removal, 23.3% of sites were positive for
gingival bleeding at probing. Changes of bleeding
indices observed during orthodontic treatment are
attributed to increased inflammatory infiltration of gin-
gival connective tissue due to bacterial plaque aggrega-
tion. Bleeding upon sulcus probing depends on the
degree of inflammation, that is, the more severe the
inflammation due to plaque accumulation, the higher
the bleeding. When inflammation is established,
changes of the gingival microvasculature (dilatation -
increased permeability) occur alongside the attached
epithelium. These changes, combined with the thin and
ulcerated sulcus epithelium that brings the microvascu-
lature closer to the external environment favor rupture
of vascular walls, thus leading to hemorrhagic reactions.
Concerning the clinical parameter of pocket depth prob-
ing (PD), changes observed after the start of treatment
confirm the fact that orthodontic appliances pose a bur-
den on periodontal tissues. In the study by Diamanti-Kip-
ioti et al. (1987), while pocket depth was 2.4 mm upon
initial examination (one week prior to treatment start),
at the end of study (four months after appliance place-
ment) the mean pocket depth was 3.31 mm. Pocket
depths of 4mm were measured for the first time 4-7
weeks after appliance placement and, in very few cases,
probing depths > 5 mm were measured at final exami-
nation. On the contrary, no considerable changes were
recorded in the control group at regular follow-ups. No
attachment loss was recorded during the entire study
and pocket depth increase was attributed to the devel-
opment of pseudo- pockets.

Concerning pocket depth, Paolantonio et al. (1999) did
not record any changes at control sites. On the contrary,
between the fourth and the twelfth week after the ini-
tial examination, a small but not statistically significant
pocket depth increase was recorded at control sites.
According to a study, this change is attributed to moder-
ate gingival hyperplasia without attachment loss, which
is common in patients undergoing treatment with fixed
orthodontic appliances (Alexander, 1991).

Huser et al. (1990) observed a small pocket depth
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aipoppayik®v SeIKtdv katd tnv didpkeia tns opBodovu-
khs Bepaneias anodidoviar otnv au€non twv eAsypovw-
bwv 6inBhoswv otov ouvdetikd 1016 Twv oUAwv and v
ougowpeuon tns pikpoBiakns nAdkas. H aipoppayia katd
v avixveuon tns oudodovukhs oxiouns gival cuvaptnon
tou BaBpou tns eisypovhs dnladn 6co n eAeypovih em-
bevavetan and v au€avopevn noodtnta tns nAdkas,
1000 n aipoppayia yivetar eviovotepn. Me tnv eykatdota-
on s @ieypovns, eppavizoviar petaBonés (dractonn-
au€non Siangpatdintas) 1ou pIKPodyyelakoU nAéypatos
twv oUAwv, napanAgUpws Tou NPoons@ukdtos emondi-
ou. O1 petaBonés autés oe ouvbuaouod pe 1o AENTO Ka
e€enkwpévo emOnMo s oudodovukns oxiopns, nou
QEPVE TO pIKpoayyelako nAéypa mo Kovid oto e§wtepikod
nepiBannov, &npoupysi ouvBnkes eUkondns &1appnéns
TWV AYYEIOKWV TOIXWHATWY KAl ENOUEVWS AIHOPPAYIKA
avtidpaon.

‘Ooov apopd v kfivikh napdpstpo tou BaBous Buid-
kou (probing depth, PD), o1 napatnpoUpeves anfayés
petd v évap€n tns Bepaneias emBeBaicovouv tnv emBa-
puvon nou emeépouv o1 0pBodOVUIKES GUOKEUES aTOUS
neprodovukous 1otous. Iin pelén s Diamanti-Kipioti
ka1 ouv. (1987) evdd petphBnkav otnv apxikh e€étaon pia
eBOopdda npv tnv évapén tns Bepaneias Badn BuAdkwv
2,4 mm, oto tfos tns penétns petd v napéeuon teo-
odpwv pnvav and tnv ©onoBétnon twv CUCKEUWY Kata-
petpnBnkav Ba6n BuAdkwv péons upns 3,31 mm. BaOn
BuAdkwv 4 mm petpnBnkav yia npwtn gopd 4-7 eBdo-
pades petd tnv 1onobétnon twv CUCKEUWVY Kal og €AAxI-
oTES MEPINTMOEIS avixveubnkav BaBn > 5 mm otnv tefeu-
taia e€étaon. Avubétws, otnv opdda eféyxou dev kata-
ypdonkav a§loonpeintes anfayés katd v Sidpkeia v
npoypappaucpévwy efetdoswv. Anmieia npdopuons
bev avixveuBnke pe tov nepiodovukd aviXveuthpa o€
onokAnpn tn &idpkeia s pelétns, anodidovias tnv
augnon tou BdBous twv Buddkwv otn dnpioupyia Yeu-
600undkwv.

Ta euphpata ts pefétns tou Paolantonio kai cuv. (1999)
ava@opikd pe 1o BaBos Bundkou dev kataypdgouv affa-
vés ous Béoers enéyxou. Avubétws, Katd 10 xpovikd 61d-
otnpa petagu tns tétaptns Kar s dwdékatns eBdopdadas
METd tnv apxikh e&étaon, kataypd@nke pikph adfd oxi
otauoukd onpavukn augnon tou BaBous Buidkou ous
Béoeis dokipaoias. ZUPPwva pe ta otoixeia pias pedéns n
andayn auth anodibetan oe pia pérpia unepniacia twv
ouAwv, xwpis anmieia npdéopuons, n onoia cupBaiver
ouxvd o aoBeveis nou unoBdnnovia oe Bepaneia pe aki-
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increase in the experimental group, where 23% of exam-
ined sites showed a 4 mm-depth on day 90 after ortho-
dontic banding. Pocket depth greater than 3 mm was
not observed for the control group. Consequently, loss
of attachment was not detected during this study.

The clinical parameter of pocket depth also improved
following appliance removal. Sallum et al. (2004) found
that pocket depths were 2.5£0.51 mm at initial exami-
nation, whereas pocket depths of 1.9£0.42 mm were
observed on day 30. According to these findings, no per-
manent, irreversible periodontal tissue destruction is
observed as a consequence of the presence of orthodon-
tic appliances. On the contrary, several studies report
higher rates of attachment loss in individuals undergoing
orthodontic treatment as compared to those without
orthodontic appliances (Zachrisson and Alnaes, 1973,
1974). According to these studies, the presence of ortho-
dontic appliances worsens any inflammatory periodontal
disease and leads to attachment loss that does not
exceed a few tenths of a millimeter. Clinical and radi-
ographic study findings report that gingivitis may
progress into periodontitis with significant attachment
loss at the sites of orthodontic band placement (Alstad
and Zachrisson, 1979; Sadowsky and BeGole, 1981;
Legott et al., 1984). This transition depends on bacterial
virulence and the ability of host defense mechanisms to
counteract the pathological process. Supra- or sub-gingi-
val orthodontic banding may lead to the development of
established chronic gingivitis, which is histopathological-
ly confirmed. Under favorable conditions, established
chronic gingivitis progresses into advanced lesions that
constitute the final pathological phase of periodontal
insult (incipient periodontitis). The sequence of these
processes was observed in a histological study the find-
ings of which suggest that sub-gingival banding should
be avoided (Diedrich et al., 2001). This study noted that
sub-gingival presence of orthodontic bands for six
months leads to collagen loss and apical displacement of
the attached epithelium beyond the cementoenamel
junction. The clinical result of all these histopathological
findings is attachment loss and pocket formation.

COMPOSITION OF SUPRA- AND SUB-GINGIVAL
MICROBIOTA BEFORE AND AFTER REMOVAL OF
ORTHODONTIC APPLIANCES

Local environmental changes induced by the presence of
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vntes opBodovukés ouokeués (Alexander, 1991).
LUpgwva pe ta anotedéopata tns pefétns tou Huser ka
ouv. (1990), napamnphBnke au€non pikpoU Babuou tou
BaBous twv BuAdkwv yia tnv opdda dokipacias, drou 10
23% twwv efetazopevwv Béoswv gixav BABos 4 mm tnv
EVEVNKOOTA Npépa petd tnv tonoBétnon twv opBodovu-
kv dakwdiov. Asv napamnpnbnke BdBos Buidkou
peyanutepou twv 3 mm yia tv opdda enéyxou. Katd
ouvéneia 6ev avixvelBnke anwneia npéaguaons otn didp-
K€l auths tns pefgns.

Metd tnv a@aipeon twv cuokeuwy onpeivetal BeAtiwon
ka1 yia tv kfivikh napduetpo tou BaBous Buidkou. O
Sallum ka1 ouv. (2004), Saniotwoav éu ta peTPOUpEVA
Badn BuAdkwv htav 2,5£0,51 mm otnv apxikn &taon,
EVM TNV Tp10K0CTA npépa petphbnkav 1,9+0,42 mm Ba6n
Buidkwv ous egetazopeves Béaels. Enopévws, ouppwva
pe ta dedopéva autd dev napatnpeital POVIUN Kol pn
avactpéPipn KataotpoPn twv 10TV tou neplodoviiou ws
anotéfeopa tns napouaias twv opBodovuKwY CUTKEU-
wv. Ze avtiBeon pe ta npoavapepBévia, Siapopes penétes
avapépouv uyniodtepn avadoyia andAgias npéopuons
og dtopa nou unoBdanfoviar oe opBodovukh Bepaneia
OUYKPITIKG pe dtopa nou bev pépouv opBodovukd pnxa-
vhpata (Zachrisson ka1 Alnaes, 1973, 1974). ZO0pupwva pe
us penétes autés, éxel unoatnpixBei enions 6 n napouacia
twv opBodovukwv cuokeuwv emdevavel npolndpxou-
oa @ieypovmwbdn véoo tou neprodoviiou ka1 odnyei o€
anwfgia npdopuaons nou bev Eenepvd pepikd dékata tou
xifiootou. KMvikd ka1 akuvoypagikd eupnuata Srapo-
pwv pedetdv avapépouv 6u n ouniuda pnopei va egem-
xBei og neprodovtiuda pe onpavukn anwiela npoéoeuaons
ous nepioxés tonoBétnons twv opbodovukwv daktudiwv
(Alstad ka1 Zachrisson, 1979; Sadowsky ka1 BeGole, 1981;
Legott ka1 ouv., 1984). H pyetdBaon auth e€aptdtan anéd
v Aoipoyoévo duvapn twv pikpoBiwv ka1 thv duvatdtn-
10 TV AUUVTKWOV HNXAVIOUWOV Tou §Evioth va avunapén-
Bouv us naBonoyikés diepyaaies. H unoounikn h ungpou-
fikh tonoBétnon twv opBodovukmv daktuniwv kabopizel
oe onpavukd Babuéd v aviibpaon twv neplodovukmv
101GV otn napouaia tns pikpoBiakns nAdkas. H unooud-
kh tonoBénon twv opBodovukmv daktudiwv pnopei va
odnynoel otnv gu@avion tns iotonabofoyikd anodedey-
pévns eykateotnpévns xpovias ouniudas. H eykateatnué-
vn xpévia oudiuda e€eioostal dtav o1 ouvBnkes 1o em-
péyouv o npoxwpnpévn BAdBN, n onoia anotedei tnv
teMikn @don otnv naBofoyia tns neplodovukns BAaBNs
(apxopevn neprodovtiuda). H akofoubia twv diepyaoicv
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brackets and bands may significantly affect the coloniza-
tion and development of specific bacterial species. More
specifically, orthodontic bands create overhangs on
teeth, thus facilitating plaque accumulation and creating
conditions favorable for the development and progress
of chronic periodontitis (Lang et al., 1983). If one consid-
ers that periodontal disease often develops in bonded
teeth, then it becomes necessary to investigate any
changes of microbiota composition in the vicinity of
bonded brackets.

The recent study by Lee et al. (2005) included 36
patients, 17 of which underwent orthodontic treatment
with fixed appliances (experimental group) and the
remaining 19 did not have any type of appliances (con-
trol group). The aim of this study was to determine and
compare periopathogenic bacteria present in the sub-
gingival plaque of orthodontic patients with gingivitis,
as compared to individuals who were appliance-free. The
prevalence of seven potential periopathogens was
detected in the sub-gingival plague of patients with
fixed orthodontic appliances; these were: Treponema
denticola (T. denticola), Porphyromonas gingivalis (P. gin-
givalis), Tannerella forsynthesis, (T. forsynthesis), Campy-
lobacter rectus (C. rectus), P. intermedia, Prevotella
nigrescens (P. nigrescens) and A.a. T. forsynthesis, T. den-
ticola, C. rectus and P. nigrescens clearly prevailed in
orthodontic patients. On the contrary, no statistically sig-
nificant difference was recorded concerning the preva-
lence of P. gingivalis, P. intermedia and A.a. These results
suggest that bracket presence may increase the preva-
lence of certain periopathogenic bacteria in sub-gingival
plague. The T. denticola and T. forsynthesis species,
detected in individuals with orthodontic appliances, are
strictly anaerobic bacteria and are more frequently iso-
lated in deep periodontal pockets (Kigure et al., 1995). T.
denticola has proteolytic action on the attached epithe-
lium due to destruction of collagenase inhibitors.

Lee et al. (2005) used clinical parameters to examine the
prevalence of periopathogens in sub-gingival plaque
samples from orthodontic patients with gingivitis as well
as appliance-free patients. Depending on the bleeding
observed during sulcus probing (BOP), T. denticola pre-
vailed in samples positive for bleeding compared to neg-
ative samples in the experimental group. More specifi-
cally, concerning the control group, the spirochete
species T. denticola, T. Forsynthesis, P. gingivalis, P. inter-
media and A.a prevail in samples positive for bleeding
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autwv napatnphBnke oe pia 10tofoyikn pefétn, oUPPw-
va JE ta uphpata s onoias Ba npénel va ano@eUyetal
n unooumkn tonoBétnon twwv daktudiwv (Diedrich ko
ouv., 2001). Ztnv 10tofloyikh auth peétn, napatnphBnke
ou n ékBeon twv opBodovukmv daktudiwv otov unoou-
MKO X®Po yia xpovikd Sdotnpa €§ pnvav npokanei
andoigia koAAayovou Kal akpoppIzZIKN HETATOMOoN Tou
npoonepukotos emOniiou népav tns adapavuvoootevi-
khs évwaons. To kivikd anotéieopa autwv Kai Kanoiwv
anfwv 1otonabonoyikmv eupnudtwv givar n anwisia
nPOAoPUONS KAl 0 OXNUATUoU6s twv Buidkwy.

MIKPOBIAKH LYNOEXH  YMNEPOYAIKHX KAI
YNOOYAIKHZ XAQPIAAY TMPIN KAI META THN
AQAIPEZH TON OPOOAONTIKON XYXKEYQN

O1 tomkés nepiBanfovukés anfayés nou enépxovial
Adyw tns napouaias twv aykudiov kal twv daktudiwv
pnopouv va ENNPEACOUV onpavukd v eykatdotaon Kai
avantugn ouykekpIpévwy HIKPOBIOKMY €16V, ZUyKekpl-
péva, o1 opBodovukoi daktunior nou nepiBannouv otabe-
pa ta dévua dnpoupyolv npoeCoxés, Hieukonuvovtas tn
ouykévipwon nAdkas ka1 npokanmvias euvoikés auvon-
Kes yia tnv avantuén kan e€€MEN tns xpdvias nepiodovti-
ubas (Lang ka1 ouv., 1983). Av AdBoupe unéyn 6u n
nepiodovukn véoos, ouxvd avantiooetal o d6vua nou
nepiBannovial ané aykuma, tote kabiotatal avaykaio va
avazntnBouv afdayés otn olvBeon tns pikpoBiakhs xAw-
pibas nAngiov tns neploxns twv NpookoNANpévwY ayku-
fiwv.

Ztn npoéo@atn peétn tou Lee kar ouv. (2005) cuppetei-
xav ouvonikd 36 aoBeveis, ané tous onoious o1 17 uno-
BAnBnkav oe opBodovukn Bspansia pe akivntes CUOKEU-
és (opdda dokipaaias) kar o1 undédoinor bev épepav
KAno1o tino cuokeuwv (opdda féyxou). O okonds auths
s pedéns htav va npocdiopioBei kar emniéov va
ouykpiBei n napouacia twv neplonaboyovwy Baktnpiwv
otnv unoouflikh nAdka twv opBodovukmv acbeviv pe
ouniuba oe oxéon pe ekeivous nou Gev €pepav KANoIo
Wno ouokeuwv. Ztnv unoouikn NAAKA twv acBevav pe
akivnies opBodovukés cuokeués avixveubnke o emnona-
opos entd duvnukd nepionaboyovwv Baktnpiwv, Kot
ouykekpipéva tns Treponema denticola (T.denticola),
Porphyromonas gingivalis (P. gingivalis), Tannerella
forsythensis (T. forsythensis), Campylobacter rectus (C.
rectus), P intermedia, Prevotella nigrescens (P.
nigrescens), ka1 tou A.a. Zta dopa nou £@epav TS
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upon probing. In patients bearing appliances, as gingival
index values (GI) increased, there was no respective
increase in the prevalence of periopathogens, except for
the P. gingivalis (L6e and Silness, 1963). However, the
prevalence of most periopathogens in the control group
increased proportionately to the increase in GI values.
This fact proves that there is a greater variety of peri-
opathogens in the experimental group even in samples
with low GI values. Concerning probing depth (PD), no
statistically significant differences between the two
groups were found. No remarkable differences were
observed in the experimental group for the plaque index
parameter (PL. I) (Silness and Loe, 1964). However, in the
control group T. denticola, T. Forsynthesis, P. gingivalis,
and P. intermedia increased proportionately to pocket
depth.

Concerning the Gram-negative potentially anaerobic
A.a, its levels decreased in the subgingival plaque of
orthodontic patients with chronic periodontitis six weeks
following appliance ligation (T1) as compared to A.a lev-
els before treatment started (T2) (Speer et al., 2004). The
same study observed similar fluctuations and, more
specifically, a decrease in the number of Gram-negative
Capnocytophaga gingivalis (C. gingivalis) and Capnocy-
tophaga ochracea (C. ochracea) and Gram-negative
potentially anaerobic Eikenella corrodens (E. corrodens)
between the two periods T1 and T2. On the contrary,
high A.a levels isolated from subgingival plaque samples
from orthodontic patients were the main finding of
Paolantonio et al. (1999). The latter does not seem to
represent a risk factor for deterioration of periodontal
tissue health. Paolantonio et al. (1997) examined thirty
orthodontic patients for three years and did not observe
any loss of attachment, although high levels of A.a were
found subgingivally. High ratios of A.a were isolated in
subgingival plaque samples from orthodontic patients
and this may be correlated with detection of increased
aspartate aminotransferase enzyme levels in the crevicu-
lar fluid (Perinetti et al., 2004), which had already been
described in a previous study (Kuru et al., 1999). Further-
more, it has been stipulated that detection of increased
aspartate aminotransferase enzyme levels in the crevicu-
lar fluid of orthodontic patients may be due to adaptive
tissue changes to orthodontic tooth movements (Rygh,
1972, 1976). Hyalinization is an clinically important
example of the adaptive periodontal ligament change,
since osteoclast presence around hyalinization con-
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ouokeués, oapéotata unepeixav n T. forsythensis, T.
denticola, C. rectus ka1 P. nigrescens. AvuBéwws, 6ev kata-
YPAenKe OTAUCUK®MS onpavukh d1agopd yia us 6Uo opd-
bes avapopikd pe tov emnodaocud v P gingivalis, P.
intermedia ko A.a. Ta anotedéopata autd unodsikvu-
ouv, 6u n napouaia 1wv opBodovukwv aykufiwv Pnopei
va au€hogl tov emnofaopd kdnoiwv nepionaboydvwv
Baktnpiwv otnv unooufikh nAdka. Ta €idn T. denticola
ka1 T. forsythensis, ta onoia avixveuBnkav ota dtopa nou
€pepav TS oUOKeUEs, gival auotnpd avagpoBion pikpoop-
yaviopoi Kal n guxvotnta anopdvwons tous auavetal oe
BaBeis neprodovukoUs Buidkous (Kigure kar ouv., 1995).
To €ibos tns oneipoxaitns T. denticola napouaidze npw-
teofluukh 6pdon oto npoonepukds mONAIo pe TNV Kata-
otpoPNn Twv avactonéwv tns kodAayevaons.

Enions, otn penén tou Lee kar ouv. (2005), e€etdotnke
oUpPwva pe us KMvikés napapérpous o emnoaopds v
nepronaboyovwyv Baktnpiwv and deiypata unooudikhs
nidkas opBodovukwv acBevav pe oudiuda kar aobevov
Xwpis Kavéva TUNo CUOKEUWV. LUPPwva HE TNV napatn-
poUpevn aipoppayikn aviidpaon katd tnv avixveuon s
oufodovukns oxiopns (BOP), n T. denticola htav emkpa-
toUoa ota Bgukd deiypata aigoppayias katd v avixveu-
on OUYKPIUIKA pe ta apvnukd deiypata ths opuddas doki-
pacias. Luykekpipéva, 60ov apopd tnv opdda eléyxou,
10 €i6os tns aneipoxaitns T. denticola, n T. forsythensis, n
P. gingivalis, n P. intermedia ka1 0 A.a emkpatouv ota
Osukd Seiypata aipoppayias katd v avixveuon tns
ouflobovukns oxiopuns. Ztous acBeveis nou épepav us
ouokeués, ektds tou Baktnpiou Pgingivalis dev onpeiwd-
Onke augnon tou emnodacpou twv nepionaboydvwv
Baktnpiwv pe tnv augnon twv Tpv tou oudikou deikn
(GI) (L6e and Silness, 1963). Ouws, o emnoAacpods Twv
nepioodtepwv nepronaboydévwv Bakwnpiwv otnv opdda
eféyxou onpeiwoe dueon au§non pe tnv Avodo twv TPV
tou GI. To otoixeio autd anodeikvUel, 6T pia peyandtepn
noikifia neplonaBoyévwv avixveuetal otnv opdda doki-
pacias, akopn kar og deiypata pe xapnid enineda upwv
GI. Avagopikd pe 10 BaBos tou Buidkou (PD), dev Bpé-
Onkav otauoukws onpavukés diagopés petagu twv 6Uo
opddwv. Enions, o oxéon pe tn KAIVIKA NAPAPETPO TOU
beiktn nAdkas (PL. I) (Silness and Loe, 1964), otnv opdda
bokipacias dev onpeiwBnkav a§loonpeintes Sapopés.
Av 6pws avapepBoupe otnv opdda eféyxou, o1 avanoyies
v T. denticola, T. forsythensis, P. gingivalis ka1 P.
intermedia au§hBnkav dueca kabws au§nBnke to Babos
Bundkou.
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tributes to the phenomenon of indirect resorption. The
formation of a hyalinization zone has been described as
focal aseptic necrosis, which may be the reason for the
increased presence of the aspartate aminotransferase
enzyme in the extra-cellular environment of pressure
areas created by the orthodontic forces applied (Davi-
dovitch et al., 1988).

High A.a ratios in subgingival plaque samples from
orthodontic patients was also pointed out in a cross-sec-
tional study, where they found that orthodontic treat-
ment duration does not affect either the clinical parame-
ters or the ratio of A.a-positive samples (Paolantonio et
al.,, 1996). The same study reports that appliance type
does not play a major role concerning the frequency of
A.a detection and clinical parameters. It is also possible
that high ratios of A.a subgingival colonization may not
only be correlated with the placement of orthodontic
appliances, but also with the observed increase of supra-
gingival plaque quantity due to the presence of the
appliance (Paolantonio et al.,, 1999). Actually, the fact
that A.a is more often isolated in the presence of greater
quantities of supra-gingival plaque was also reported in
the past (Wolff et al., 1985).

A relevant research study by Diamanti-Kipioti et al.
(1987) stresses the development of other dominant peri-
opathogens 4-7 weeks after placement of fixed ortho-
dontic appliances. Melaninogen bacteroids and actino-
myces, and more specifically Actinomyces odontolyticus
(A. odontolyticus) and P. intermedia were detected in
high concentrations following orthodontic banding.
However, according to the findings of Speer et al. (2004),
during the orthodontic treatment of adults with chronic
periodontitis and, more specifically, six weeks after treat-
ment started (T2), lower ratios of A. odontolyticus were
detected as compared to those before treatment started
(T1). Following appliance placement and changes in local
conditions, Huser et al. (1990) observed a shift in the
composition of subgingival microbiota with colonization
by Gram-negative anaerobic bacteria. More specifically,
there was an increase in the number of melaninogen
bacteroids and especially of P. intermedia, which contra-
dicts the study by Speer et al. (2004) who found decrease
of P. intermedia ratios six weeks after appliance place-
ment. Furthermore, the latter study found that Gram-
negative anaerobic bacteria T. forsynthesis, Bacteroides
gradilis (B. gracilis), Fusobacterium nucleatum (F. nuclea-
tum), P. intermedia and Selomonas decreased in number
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‘Ooov agopd tov Gram-apvnukd kal duvnukd avaspoBio
A.a, avixveUtnke peiwon twv MnédWV 10U GTNV UMNOOU-
Mkh nAdka opBodovukwv acBeviv e xpovia nepodo-
viiuba €§ eB6opdades petd tnv npéadeon twv cuokeuwv
(T1) ouykprukd pe ta enineda nou avixveutnkav npiv v
évap€n wns Bepaneias (T2) (Speer kan ouv., 2004).Ltnv i61a
pefétn napatnphBnkav napopoles SlakupAvoels Kai
OUYKEKPIPEVO peiwon twv emnédwv petagu twv duo
nepiodwv  yia ta Gram-apvnukd  pikpdBia
Capnocytophaga gingivalis (C. gingivalis),
Capnocytophaga ochracea (C. ochracea), 6nws enions ka1
yia 1o apvnukdé katd Gram duvnukd avagpoBio Baktnpio
Eikenella corrodens (E. corrodens). ftov avtinoda, ta
KUpla eupnpata and tn pefétn tou Paolantonio kar ouv.
(1999), ntav n anopdévwaon tou A.a og uynAés avanoyies
ané Seiypata unooudikhs nidkas aoBeviv pe opBodo-
VUkés ouokeués. H ugnih ouxvotnta anopdvwons tou
A.a ano aoBeveis pe akivnies opBodovukés ouokeués dev
Qaivetan va avunpoowneUgl napdyovia Kivduvou yia en-
Heivwan s uyeias twv neP0dOVUKDY 10TV, Ztn penétn
tou Paolantonio kai ouv. (1997), 6nou eetdotnkav pid-
vta opBodovukoi acbeveis yia xpovikd didotnpa pimv
€1y, 6ev napatnpnOnke anwigia npéoguons nap” 6u o
A.a avixveuBnke o€ uyniés avanoyies unoounikd. H ano-
povwon tou A.a os uyniés avanoyies ané deiypata uno-
oudikns nAdkas opBodovukwv acBevwv pnopei va
ouoxeuoBsi pe pia au§npévn avixveuon tou evzUpou tns
acnapukhs apivotpavapepdons oto oudikd uypod
(Perinetti ka1 ouv., 2004). e pia nponyoUpevn pefétn
nepiypdenke auth n cuoxétnon petagl wv emnédwv 1ou
A.a ka1 tns evzupaukns dpactnpidtntas s aonapukns
apvotpavopepdons oto oufikd uypd (Kuru ko ouv.,
1999). EmnAéov, eikdzetar n aufnpévn avixveuon tou
evzUPoU s aonapukns apivotpavoepepAons nou napa-
tnpeital oto ounikd uypod v opBodovukwv acBevv va
opeinetal ous npooappootikés petaBonés twv 10tV and
us petakivaoels twv dovuwv (Rygh, 1972, 1976). H uaio-
€16ns ekpuiion anotedei napddeiypa NPOCAPHUOCTKNS
petaBonns tou nepippiziou 161aitepns kAvikAs onpaaias,
616U n Unap&n ooteokAaotmV NePIPePIKA tns uanagidous
ekpuUMons ouvienei oto Paivoevo tns EUpeons anoppo-
enons. H dnpioupyia pias zovns uafogidous ekpunions
éxel nepiypaei ws pia eguakh donmin vékpwon, otnv
onoia evéexopévws va oeifetal n au§npévn avixveuon
tou evzUUoOU TS ACMAPUKAS APIVOTPAVOPEPAONS OO0
e€wkuttdpio nepiBaniov twv nepioxwv nieons and us
epappozopeves opBodovukés duvapers (Davidovitch ko
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six weeks after treatment started, contrary to C. rectus
which increased in the same time period. Speer et al.
(2004) attribute the shift of subgingival microbiota, from
pathological to normal, to nickel ion release from metal-
lic NiTi® brackets. These ions may be damaging for peri-
opathogenic bacteria through the process of metal cor-
rosion, thus contributing to the re-establishment of nor-
mal flora. The range of results from various research
groups may be attributed to the use of different tech-
niques for detecting potential periopathogens.

When the supra-gingival plague of patients bearing
orthodontic brackets was examined for a period of three
weeks, intense bacterial colonization on brackets, bond-
ing material and dental surfaces near brackets was found
(Sukontapatipark et al. 2001). Examination using scan-
ning electron microscopy offers the possibility for 3D
analysis of the superficial layer of bacterial colonization.
One week after bonding, distinct formation of cocci and
a few rods are observed on enamel surfaces, and more
specifically, cervically, mesially and distally to the appli-
ances. Several adhering granular cells appear as chain-
like formations, which is characteristic for streptococci.
Bonding material and band surfaces are colonized by a
bacterial mass, which is more cohesive than that of den-
tal surfaces. Furthermore, the greatest bacterial deposi-
tion is observed under bracket ligatures and on the
rough surface of the bonding material.

The second week after appliance placement, small
colonies of cocci and rods enveloped by the intercellular
matrix of dental plaque were detected on the enamel
surface. During this time period, other bacterial species
may adhere over bacteria already existing under bracket
ligatures, thus leading to the development of structural
plague units. Such an example is the corn cob structural
unit formed by selective mutual adhesion of cocci and
nematoids. Dental plaque, already at a maturing stage,
consists of fusiform rods and nematoids with increased
quantity of intercellular matrix. Finally, the third week
after bonding, a granular plaque abundant in intercellu-
lar matrix is observed on the enamel surface, and more
specifically, on the cervical third of the buccal surface.
Furthermore, abundant bacterial plaque deposition is
observed on the dental surfaces mesially and distally to
bonded brackets. Mature plaque, containing a variety of
bacterial forms with many nematoids, is deposited on
the rough surface of the bonding material. Nematoids
and streptococci in the form of long chains prevail in this
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ouv., 1988).

EmnAéov, n anopévwon tou A.a o uyniés avanoyies
ané deiypata unooufikhs nAdkas opBodovukwv acbe-
Vv emonpdvlnke kal os pia ouyxpovikn peféwn, oup-
Qwva pe tnv onoia n Sidpkeia tns opBodovukns Bepanei-
as Oev ennpedzer us kMvikés napapérpous kabws Kal tnv
avanoyia v derypdtwy nou ntav Bgukd otnv napouaia
tou A.a (Paolantonio ka1 ouv., 1996). Enions otn pedén
auth avagépetal, 6t o TInos twv cuokeumv dev H1adpa-
patizer kaBopioukd poAo ap’ evés otn cuxvotnta avi-
Xveuons tou A.a ka1 a@’ etépou ous KAviKES napapé-
tpous. Ektds twv npoavapepbéviwy, givar mBavov n uno-
ouflikh anoiknon tou A.a o€ uyniés avanoyies va pnv
oxetizetan povo pe v tonoBétnon twv opBodovukwv
ouokeuwv, afid kar pe tnv napampoUpevn adénon tns
nocdtntas tns unepounikhs nAdkas and thv napouacia
twv ouokeuwv (Paolantonio kan ouv., 1999). Mpdyuau,
UNAapxel avagopd Tou CUOXEUOHOU autou, ouppwva HE
v onoia 0 A.a anopPOVMVETal GUXVOTEQA GTNV Napouacia
peyanutepwy noocothtwv unepounikns nidkas (Wolff ka
ouv., 1985).

Ze pia avdnoyn épeuva tns Diamanti-Kipioti ko ouv.
(1987), emonpaivetal n eypdvion dANwv emkpatoUviwy
nepionaboyovwv Baktnpiwv 4-7 eBOopddes petd nv
tonofétnon twv akivntwv opBodovukmv cuokeuwv. Ta
pedavivoyova Bakinpioeldn kar o1 akuvopUKNtes, Ka
ouykekpipgéva o Actinomyces odontolyticus  (A.
odontolyticus) kan n P. intermedia avixveuBnkav o€ uyn-
Aés avanoyies petd tnv tonoBétnon twv opbodovukmv
Sakwdiov. Zipwva 6pws Y ta eupnpata tns peféns
ns Speer ka1 ouv. (2004), katd in Sidpkeia tns opbodo-
vukns Oepaneias evnAikwv pe xpoévia neprodovtiuda ka
ouykekpipéva €€ eBOopades petd v évapén tns Bepa-
neias (T2), avixveuBnkav xaundodtepes avanoyies tou A.
odontolyticus ouykpiukd pe us avafoyies npiv tn évap&n
wns Bepaneias (T1). Ztn peAétn nou de§hyayav o1 Huser
ka1 ouv. (1990), napatnpnBnke petd tnv tonobétnon twv
OUOKEUWV Kal tn petaBodn twv Ttonikdv ouvenkav,
andayh otn oUvBeon tns unooudikhs pikpoBiakns xAwpi-
6as kaBs eykataotddnkav avaepdoBia Gram-apvnukd
Bakthpia oto 01KooUOTNPA TOU UMNoouAiKoU XWPOU.
Tuykekpipéva, napatnpnbnke avgnon otnv avadoyia twv
pedavivoyovwv Baktnploeibwv kar €1dikdtepa otn P.
intermedia, o€ avtiBeon pe tn penétn tns Speer kai ouv.
(2004) nou katéypayav peiwon twv avadoyiwv tns P.
intermedia ¢§ eBboudbes petd v tonoBétnon twv
ouokeuwv. Emions, olppwva pe us napatnphoels tns
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mature bacterial plaque. Sukontapatipark et al. (2001)
did not find any Treponema colonization or any other
spiriform bacteria during the three-week time period.
Within the next weeks, as plaque maturation goes
through different phases, bacterial populations may
change with a typical increase in the number of anaero-
bic and Gram-negative bacteria. The results of this study
indicate the contribution of excessive bonding material
to increased bacterial plague accumulation. This fact is
attributed to bonding material roughness and to gaps
observed between the dental surface and the adhesive,
which are colonized by numerous bacteria. In the three-
week period, the bacterial plague accumulated on the
enamel around the brackets is in a premature develop-
mental stage.

During orthodontic treatment with fixed appliances, the
prevailing species of the Candida genus in the oral flora
is the aerobic and occasionally pathogenic bacterium C.
albicans. Moreover, after placement of fixed orthodontic
appliances there was a significant increase of enterobac-
teroids in the oral microbiota. More specifically, the fol-
lowing bacteria were isolated after appliance placement:
Enterobacter sakazakii, Enterobacter cloacae, Enterobac-
ter gergoviae, Enterobacter agglomerans, Klebsiella
pneumoniae, Pseudomonas aeruginosa and species of
the Yersinia and Acinetobacter genera. Before appliance
placement, Klebsiella pneumoniae, Enterobacter sakaza-
kii and Enterobacter cloacae were isolated (Hagg et al.,
2004). A recent study examined bacterial colonization on
metal and ceramic brackets using the molecular tech-
nique of DNA-DNA hybridization. Analysis results
showed that 37 bacterial species were isolated, thus sug-
gesting that orthodontic appliance surfaces may change
oral conditions and contribute to colonization by non-
endogenous bacteria (Anhoury et al., 2002).

The first thirty days following orthodontic appliance
removal and application of oral hygiene measures, a
50% decrease of A.a levels is found in samples of sub-
and supra-gingival plaque. In the 30-day period after
treatment completion, a significant decrease in the num-
ber of sites positive for T. forsynthesis during treatment
was also observed (Sallum et al., 2004). Moreover,
according to the study by Speer et al. (2004), A.aand T.
forsynthesis decreased in number six weeks after appli-
ance removal (T3) as compared to bacterial levels during
treatment (T2) and before treatment started (T1).

It is very interesting to investigate the hypothesis
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Speer ka1 ouv. (2004), wa avagpoBia Gram-apvnukd
uikpoBia T. forsythensis, Bacteroides gracilis (B. gracilis),
Fusobacterium nucleatum (F. nucleatum), P. intermedia
ka1 Selenomonas napouciacav pgiwon twv avanoyiov
Tous £€1 eBOopases petd tnv évapén tns Bepaneias o€ avt-
Bgon pe 10 pikpdBio C.rectus nou napouciace augnon
v i61a xpovikn nepiodo. O1 Speer kai ouv. (2004) anobi-
bouv tnv petatéomon tns nabonoyikhs unoouikns PIKPo-
xAwpidas o Qualodoyikh otnv anelsuBépwon 16ViwY
vikediou and ta petadnikd aykoma NiTi®. Ta 16via autd
evbexopévws va emdpouv BAanukd péow tns petannikns
61dBpwons ota nepionaboyova Baktapia, cupBdnnovias
otV enavagopd s gualofoyikhs xAwpidas. Ta dago-
peukd anoteféopata nou npokuntouv and us didgopes
gpeuvnukEs opades, punopolv va anodoboulv otn xphon
O10QOPEUKWY TEXVIKWOV aViXVEUONs twv duvnukd nepio-
naboyévwv HIKPOOPYaVIOUWV.

Ouav e€etdotnke yia xpoviké didotnpa tpimv eB6opddwv
HE NAEKTPOVIKO MIKPOOKOMO odpwons n unepourikn
nAdka aoBevav nou épepav opBodovukd aykua, dam-
owwbnke éviovn Bakinpiakn anoiknon ota aykudia, tnv
ouykoAAnukh ouaia ka1 us odovukés em@dveies nAnoiov
twv aykuiiwv (Sukontapatipark kai ouv., 2001). H €&éta-
on HE 10 NAEKTPOVIKO HIKPOOKOMO OAPwans NPOCPEPE
n buvatotnta pas tpiodidotatns avdduons tou emea-
velakoU otpwpatos ts Baktnpiakhs anoiknons. Mia
eBOopdda petd tn ouykéAdnon twv aykudiwv napawn-
pouvtal €udIdKpItol oXnpatiopoi KOKKwv Kal Afywv
PaB&OpOPPWY OUS adAPAVTVIKES EMPAVEIES KAl OUYKE-
KPIPéva Quxevikd, eyyus Ka1 dnw twv oUCKEU®V. Mepikd
Kokko€16n kuttapa kabws npookoidwvtal, eugavizova
ws oxnpauopoi tinou afduaibas, oToIxeio XapaKtNPIoUKO
TV OTPENTOKOKKWY. O1 em@dveies ths ouykoAAnTKAs
ouaias ka1 wv dakwiwv anoikizovian and pikpoBiakn
pdza mo ouvekukhs dophs and ekeivn twv odovukwv
emaveiwv. Emniéov, n peyanutepn pikpoBiakh evané-
Beon napatnpeital kdtw and us nNPocdécels Twv ayku-
fiwv kon otnv adph emedveia tns cuykoAAnuKns ouaias.
Tnv 6eutepn eBEopdda petd tnv tonobétnon 1wv CUOKEU-
@V avixveubnkav otnv em@dveia s adapavtivns Hikpo-
anoikies kOkkwv ka1 paBdopopewv nou nepikgiovian
and 1o PecoKUTIap1o undotpwpa ts odovukns nAdkKas.
Zto Sidotnpa autd, kdw and us NnPoodEcels 1wy ayKu-
fiwv pnopouv va npookoAAnBouv dAfa pikpoBiakd €idn
ota ndén npookodAnpéva dnAadh ta npwtonodpa Kkai va
obnynoouv otn dnpioupyia Srapdpwv Sopkmv povadwv
wns nAdkas. Tétolo napddelyya anotenei o oxnUATopoOs
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whether periodontal tissue trauma and bacteriemia may
be caused after appliance removal, taking into consider-
ation the fact that most orthodontic patients do not con-
trol bacterial plaque effectively. The study by Burden et
al. (2004), including 30 orthodontic patients, did not find
traceable bacteriemia just before and immediately after
appliance removal in 25 individuals. On the contrary, bac-
teriemia was found in five cases: four of them after appli-
ance removal (13%) and one just before removal (3%).
Furthermore, Streptococcus sanguis (S. sanguis) and
Streptococcus mitis (S. mitis) were isolated in blood sam-
ples of 6.6% of all orthodontic patients examined imme-
diately after debanding and debonding (Erverdi et al.,
2000). Erverdi et al. (2000) found bacteriemia in 6.6% of
patients just before removal of fixed appliances. Due to
the fact that infectious endocarditis is mostly a strepto-
coccal infection of valve cusps, it is mandatory to evalu-
ate the medical history of orthodontic patients. Subse-
quently, treatment of orthodontic patients classified on
the basis of their history as "high risk patients" for the
development of infectious endocarditis is of the utmost
importance. According to the American Cardiological
Society, initial orthodontic banding is included in the
dental procedures for which chemoprophylaxis is recom-
mended (Dajani et al.,, 1997). However, there are very
few literature reports correlating the development of
infectious endocarditis with the ligation or removal of
orthodontic appliances. Chemoprophylactic protection
depends on the personal evaluation of the clinician,
whereas chlorexidine use before any orthodontic prac-
tice may reduce the severity of the ensuing bacteriemia
(Pallasch and Slots, 1996).

PREVENTIVE MEASURES FOR LIMITING BACTERIAL
PLAQUE IN ORTHODONTIC PATIENTS

According to certain studies, strict maintenance of oral
hygiene measures before orthodontic appliance place-
ment may avert the accumulation of large bacterial
plague quantities and the manifestation of intense
inflammatory phenomena following placement (Lund-
strom and Hamp, 1980; Lundstrom et al., 1980). During
orthodontic treatment, the use of complementary means
(chemical and mechanical) is mandatory, because ortho-
dontic appliances cause increased retention of bacterial
plague. The use of interdental cleaning means should be
recommended for patients with fixed orthodontic appli-
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Sopikns povadas dikn kapnoU kaAapnokioU (corn cob)
and v ekdskukh afdinfdonpookéiinon KOKKwv Kai
vnpatogidwv Bakwnpiwv. H odovukn nAdka kabws nAéov
Bpioketmn o otad10 wpipavons anotefeiton and atpakiod-
pop®a paBdia ka1 vnuatoaidn pe pia au§npévn nocdnta
HECOKUTIAPIOU unoatpwpatos. TéAos, tnv tpitn eBooud-
6a petd v ouykéAdnon twv aykufiwv napatnpeiton
oty em@aveila s adapaviivns Ka1 GUYKEKPIUEVA OTO
QUXEVIKO TPItNUOPIO Tns napelakns em@daveias, nidka
Kokkwdous popens apbovns oe HECOKUTIAPIO UNOCTPW-
pa. Emniéov, napatnpeital apBovn evandBeon pikpoBia-
khs nAdkas ous odovukés em@aveles eyyus Kal Anw twv
ouykoAAnpévwv aykufiov. Ztnv adph em@dveia tns
ouykoAAntikhs oucias evanotiBetan wpiun nAdka, n
onoia nepiéxel noikiAia Baktnpiak®v pop@otunwy nepi-
AapBdvovias nodudpiBua vnpatoseidh Baktapia. Iinv
wp1un pikpoBiakh nAdka nou anoikizel tnv ouykoAAn-
Kh ouaia emkpatouv ta vnuatogidn kar pikpoBiakoi oxn-
MATIOUOi OTPEMTOKOKKWY HE HOPPN Hakpiwv afucidwv.
Ztn penén tou Sukontapatipark kar ouv. (2001) yia 1o
xpovik6 didotnpa twv 1wy eBoopddwv dev Sramotwmon-
ke eykatdotaon oneipogidwv Bakinpiwv nou avhkouv
Kupiws oto yévos Treponema. Evids twv endpevwv eB6o-
padwv kabws n wpigavon wns nAdkas nepvdel Siagopes
Qdogis, evoéxetan va enépxovial petaBonés otous Hikpo-
BiakoUs nAnBuopoUs pe KUPI0 XAPaKINPICUKS TV augn-
on tou ap1Bpou twv avagpdBiwv kal twv Gram-apvnu-
kv Bakinpiwv. Ta anotedéopata tns pelétns auths
katadeikviouv 1o péyeBos tns cupBonhs tns nAgovdzou-
oas ouykoAAnukns ouadias otnv au§npévn oucowpeuon
pkpoBiakns nAdkas. To yeyovos autd anodidetan onv
abpédinta s cuykoAANuKNs oucias KAl gta Kevd nou
napatmnpoulvial petal ns odovukhs emedveias kai ns
ouaias, ta onoia anoikizovial ané noAudpiBua Baktpia.
Z1o xpoviké ddotnpa twv piwv eBdopddwv, n cucow-
peupévn pikpoBiakh nAdka otnv adapavtivn nAnciov twv
aykuniwv Bpioketa og npwipo otddio avantwgns.

Kata tn &1apkeia tns opBodovukns Bepansias pe akivnies
OUOKEUES 10 EMKPATETTEPO ap1OUNTKA €i60s tou yévous
Candida otn otopaukh xAwpida ivar o agpodBios Ka
eukanpiakd naboyovos pikpoopyaviopds C. aldicans. Em-
nAéov, petd v tonoBétnon twv akivniwv opBodovukwv
OUOKEUWV Napatnpndnke onpavukh aunon twv eviepo-
Baktnpilogidwv otn pikpoBiakh xAwpidba tou otduaros.
LUYKEKPIPEV, PETd TV TonoBEtnon TwV CUCKEU®Y ano-
povawOnkav ta €idn Enterobacter sakazakii, Enterobacter
cloacae, Enterobacter gergoviae, Enterobacter
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ances, because even orthodontic toothbrushes are not
particularly effective without the aid of complementary
means. The use of electric interdental cleaning means is
proven more effective compared to various special den-
tal floss types, such as Superfloss and Orthofloss. These
two floss types are effective only for anterior teeth, due
to difficulty in accessing posterior areas (Djamchidi,
2001). One should mention the Water Pick Flosser (Water
Pick Flosser, Intersante GmbH, Germany), an interdental
cleaning device, which is effective even in cases of lin-
gual orthodontics. Its design facilitates direct access of
interdental areas and furthermore, its function is based
on vibrations in an apical-coronal direction and a fre-
quency of 10000 cycles/second.

Conflicting views exist concerning the efficacy of manu-
al versus electric or orthodontic toothbrushes. Certain
studies show that electric toothbrushes with rotational
and reciprocal movements have proven more effective in
removing bacterial plague than manual ones (Kilicoglu
et al,, 1997; Heasman et al., 1998). On the other hand,
no measurable differences concerning plaque reduction
and inflammation have been observed between a manu-
al and an electric toothbrush with a head especially
designed for orthodontic use. This type of electric tooth-
brush (Braun Oral B 3D) has proven to be as effective as
the manual one (Reach) in cleaning the regions around
fixed orthodontic appliances. A remarkable improvement
induced by the electric toothbrush is the decrease of
bleeding indices at interdental sites (Hickman et al,,
2002). An electronic toothbrush (Sonicare sonic tooth-
brush) effecting a mild erosive action through ultra-
sounds has been recently introduced. According to Ho
and Niederman (1997), this toothbrush offers better
results in reduction of plaque and gingivitis as compared
to a conventional manual toothbrush. However, a recent
study reports that the Sonic toothbrush is not superior to
certain modern-design manual toothbrushes such as, the
elmex® interX short brush-head manual toothbrush
(GABA, Lorrach, Germany) in reducing plaque and gin-
givitis in patients undergoing fixed appliance orthodon-
tic treatment (Kossac and Brinkmann, 2005). However,
the latest type Sonic toothbrushes could be recommend-
ed to orthodontic patients, because their erosive effect is
mild. In conclusion, according to the findings of Kossac
and Brinkmann (2005), the combination of Water Pik®
Sonic Speed sonic SR-100E toothbrush (Intersante, Ben-
sheim, Germany) and the Water Pik® Flosser FL-100
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agglomerans, Klebsiella pneumoniae, Pseudomonas
aeruginosa ka1 ta €idn tou yévous Yersinia kai
Acinetobacter. Mpiv tnv 1onoBtnon twv CUOKEU®Y ano-
povwBnkav ta €idn Klebsiella pneumoniae, Enterobacter
sakazakii kan Enterobacter cloacae (Hagg ka1 cuv., 2004).
e pia npdo@atn penétn, eetdabnke pe tn HOPIOKN TEXVI-
kh tou DNA-DNA uBpi61opou (DNA-DNA hybridization) n
pkpoBiakn anoiknon oe petadfikd kol KepApIKG ayku-
ma. Ta anoteféopata auths tns avaduons édeifav 6T
anopovaBnkav ouvonikd 37 €idn Baktnpiwv, unovow-
vias 6u o1 emeaveies twv opBodovukwv cuoKEU®Y pno-
pouv va petaBannouv s ouvBnkes oto otopaukd nep-
Bandov kar va cupBandouv otnv anoiknon pn gvdoye-
vaov Baktnpiwv (Anhoury kal ouv., 2002).

Tis NpWTes TPIaVIa npépes petd tnv aaipeon twv opbo-
Sovukmv pnxavnpdtwv kal tn Anyn twv anapaitntwv
METPWV OTOMATKAS UYIEIVAS, Slamotdvetal peiwon tns
1d&ews 1ou 50% twv emnédwv tou A.a and deiypata uno-
ouflikhs ka1 unepoufikns nAdkas. Enions, napatnpnBnke
010 H1d0TNHA TWV NPWTWV TPIAVTA NPEP®V PETd TNy ono-
kAnpwaon ts opBodovukhs Bepaneias, onpavukn peiwon
ownv avaroyia twv Béoswv nou htav Beukés otn napou-
oia T. forsythensis katd tn 61dpkeia tns Bepaneias (Sallum
ka1 ouv., 2004). EmnAéov, cUppwva pe tn pedétn s
Speer ka1 ouv. (2004), SramotwOnke peiwon wwv emné-
6wv wwv nepionaboyovwv A.a kar T. forsythensis £
eBOOPAGES petd tnv agaipeon twv cuokeuwv (T3) cuykpi-
UuKd pe ta enineda wwv Baktnpiwv katd thv &idpkeia ts
Oepaneias (T2) ko npv tnv évapén tns (T1).

I&1aitepo evbiagépov napouaidzel n digpelvnon tns uné-
Beons €dv petd tnv apaipeon twv ouokeuwv ival duva-
10V va npokAnBei tpaupauopds twv NEPIOSOVIKMY 10TV
ka1 Baktnpiaipia, AapBavovias unéyn 1o yeyovds 6u o1
nepioodtepol opBodovukoi aobeveis dev enéyxouv anote-
Aeopaukd tnv pikpoBiakh nAdka. Lin pefétn tou Burden
Kan ouv. (2004), otnv onoia cuppeteixav 30 opBodovukoi
aoBeveis, 6ev dramotmOnke yia tous 25 e€etazopevous
avixveUolpn Bakwnpioipia Aiyo npiv kar apéows peTd v
aQaipEon WV OKIVATWY ouokeuwv. AvuBétws, o€ névie
MEPINTWOEIS aviXveubnke Baktnpiaipia €k twv onoiwv o
T€00EPIS KATaypa@nKav PETA TNV aPaipeon twv CUOKEU-
v (13%) kan pia Aiyo npiv tnv agaipeon tous (3 %). Em-
nAéov, anopovawBnkav o deiypata aipatos apéows petd
v agaipeon twv  dakwdiwv kal  aykudiov o
Streptococcus sanguis (S. sanguis) ka1 o Streptococcus
mitis (S. mitis) o€ nocootd 6,6% and tous ouvonika €e-
tazopevous opBodovukous acBeveis (Erverdi ka1 ouv.,
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device (Intersante, Bensheim, Germany) for interdental
cleaning offers maximum care to orthodontic patients
with poor oral hygiene. However, when it comes to moti-
vated and well informed patients, regular use of con-
ventional oral hygiene means provides equally good
results.

Furthermore, the use of local chemical agents as a com-
plementary means has been proven effective in long-
term maintenance of periodontal health in orthodontic
patients. Certain studies report on the results of SnF. in
modifying the composition and formation of bacterial
plaque (Beiraghi et al., 1990; Tinaroff et al., 1989). Most
studies have focused on probable modifications induced
by SnF. either on bacterial development or on the
metabolism and the mechanisms responsible for bacteri-
al adhesion. According to Boyd and Chun (1994), the use
of SnF. gel containing more than 90% free Sn* twice a
day combined with tooth-brushing is more effective than
tooth-brushing as the only means for plaque removal.
Study results showed definite improvement of the clini-
cal parameters of the plaque and bleeding indices.
Furthermore, the effects of gluconic chlorexidine in
orthodontic patients have been pointed out (Andersson
et al., 1997). This study reports that use of a 0.12% glu-
conic chlorexidine solution in combination with daily oral
hygiene habits significantly reduce dental plague and
inflammation. Use of this antibacterial solution should
be cautious, because excessive use and long-term
chlorexidine presence in the oral cavity leads to undesir-
able side effects (gray teeth, alkaline taste, oral mucosa
erosion, etc.). Recently, the combination of chlorexidine
varnishes and fluoride-releasing elastomeric models has
been suggested for reducing bacterial aggregations and
preventing enamel decalcification (Banks et al., 2000;
Mattic et al., 2001).

In high-risk periodontal patients where potential peri-
opathogens such as the A.a are detected, special care is
needed, because the risk of further periodontal tissue
impairment during orthodontic treatment is high. In
orthodontic patients with pubertal periodontitis, the use
of mineral solutions (sodium bicarbonate) besides
mechanical means of plague removal is effective in limit-
ing or eliminating periopathogens. These solutions are
bactericidal for A.a, certain spirochete species and Cap-
nocytophaga (Newbrun and Hoover, 1982; Ryder et al.,
1983; Newbrun et al., 1984; Rams et al., 1984). Hoerman
et al. (1982) report elimination of spirochetes and motile
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2000). Zn peAéwn twv Erverdi kan ouv. (2000), avixveutn-
ke Baktnpiaipia o€ nooootd 6.6% Aiyo npiv tnv aaipe-
on twv akivntwv ouokeuwv. Aedopévou éu n Ao1pwdns
evbokapbiuda eivar ws eni 10 nAciotov GTPENTOKOKKIKN
Aofuwn twv yAwxivwv tv BanBidwv, kpivetan avaykaia
n a§iondynaon tou 1atpPIKoU 10ToPIKOU Twv opBodovuKmY
aoBevav. Enopévws, ivar eEaipeuikns onpacias n avupe-
wwnmon opBodovukwv acbevawv nou katatdooovial oU-
PWVa UE 10 10T0PIKO ToUs otnv Katnyopia uyndhs €m-
kuvduvotntas yia egpdvion Aotumbous evbokapdiudas.
Luppwva pe tnv Apepikavikn Kapdiodoyikn Etaipia, n
apxikh tonoBétnon twv opBodovukmv daktufinv cupne-
pifauBdvetan ous odovuatpikés evépyeles yia TS onoies
npoteivetan n xophynon xnpeionpo@uiagns (Dajani ka
ouv., 1997). Ouws, undpxouv edxiotes BiBAoypaikés
avagopés nou ouvdéouv tnv gp@dvion s Aoipwdous
evbokapdiudas pe v npdécdeon h v aaipeon twv
opBodovukwv cuokeuwv. H xophynon xnpgionpo@uia-
€ns €yketal otn NPoowMKA €ktiunon tou Bepdnovtos,
€V n xpnon ts xAwpe§idivns npiv tnv téieon v opbo-
HOVUK®V TEXVIKMV PMOpPET va PEImOE! Ty éviacn tns Npo-
kafoUpevns Baktnpiaipias (Pallasch kan Slots, 1996).

ENEPTEIEZ TTA TON MEPIOPIZMO THX MIKPOBIAKHZ
MAAKAZ XE OPOOAONTIKOYZ AXOENEIX

LOppwva pe kanoies pelétes, N moth thpnon twv npo-
BAenopevwv PETPWVY OTOMATKAS UYIEIVAS NPV TNV TOMOo-
Oétnon twv opbodovukwv pnxavnudiwv, mbavov va
anotpénel tnh cuvdBpoion peydiwv nogothtwv pikpoBia-
khs nAdkas ka1 v ekONAWON €Viovwv QAIVOUEVWY
@Aeypovns petd tnv tonobétnon tous (Lundstrom kan
Hamp, 1980; Lundstrom ka1 cuv., 1980). Katd tn Sidpkeia
wns opBodovukns Bepaneias givar emBeBAnpévn n xphon
KAnoiwv cupnANPWHATKOV PECWY (UNXAVIKWOV Kal Xnpi-
kav), 610u o1 opBodovukés cuakeués Asitoupyolv ws
napdayovies au§npévns katakpdinons pikpoBiakhs nid-
kas. H xphon Siapopwv cupnAnpwUatKoV PESwWY PECO-
b6évuou kaBapiopol Ba npénel va npoteiveton o€ aoBeveis
e akivntes opBodovukés ouokeués, S10u dev eivar 161ai-
tepa anotefeopatikés akopn kai €181kés yia opBodovukn
xphon odovidBouptoss xwpis thv ouvdpoph Twv
oupnAnpwpatkwyv péowv. H xpnoipgonoinon péowv
pecodévuou kabBapiopol nAektpikoU tunou anodeikvie-
o1 NEPI0COTEPO anotedeopaukn o€ ouykpion pe S1apo-
pous tunous €d1kwv odovukwv vnudtwv, 6nws 1o
Superfloss ka1 1o Orthofloss. Autoi o1 dUo tWno1 vnpdtwy
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rods in adult orthodontic patients with advanced peri-
odontitis following local application of tetracycline
fibers in the pockets. Fiber application is recommended
before appliance ligation and every three months during
orthodontic treatment (24 months). Due to the fact that
tetracycline fibers are not degradable, thorough control
is necessary so that no fibers remain in the pocket floor.

CONCLUSIONS

There are study reports proving the presence of peri-
opathogens in the subgingival plaque of patients under-
going orthodontic treatment. Orthodontic appliances
change the ecosystem of the dentogingival sulcus and
favor the development and gradual increase of anaero-
bic microbiota. The shift of bacterial charge to a patho-
genic flora makes the need for proper informing and
motivating orthodontic patients imperative. Designing a
custom-made oral hygiene protocol before treatment
starts is mandatory. This observation focuses on the sig-
nificance of the patient’s strict long-term adhesion to
oral hygiene measures. These measures should not be
limited to the active orthodontic treatment time period,
but should be implemented both before treatment starts
and after de-bonding and de-banding, always in combi-
nation with plaque and calculus removal by the clinician.
Introduction of diagnostic tests in clinical practice would
be effective in identifying patients that run a high risk of
developing periodontal disease. Due to the fact that
orthodontic appliances favor the accumulation of certain
pathogens in high concentrations, it is necessary to iden-
tify this patient group before treatment starts. Thus,
appropriately designed appliances that respect peri-
odontal integrity and health may be indicated. Patients
with high periodontal risk need to be programmed for
routine check-ups for plaque control and scaling
throughout the orthodontic treatment period, because
the microbiota of the dentogingival sulcus changes with
colonization of subgingival plaque, mainly by anaerobic
bacteria. Furthermore, it is very important to perform
meticulous scaling and possibly root planing after ortho-
dontic appliance removal in order to eliminate patholog-
ic anaerobic subgingival microbiota.
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eivan anotedeopaukoi poévo ota npdodia 6évua, Adyw tns
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aoBeveis, 6161 dev npokadolv SiaBpwukn evépyeia o€
peydno Babuo. Zupnepaopaukd, cUUPVa HE Ta EUPN-
pata s penétns tou Kossac kai Brinkmann (2005), o ouv-
bduaopos tns Water Pik® Sonic Speed sonic odoviéBoup-
toas SR-100E (Intersante, Bensheim, Germany) ka1 tns
ouokeuhs Water Pik® Flosser FL-110 (Intersante,
Bensheim, Germany) yia yesobévuo kabapiopd npoo@é-
pel ta péyiota o opBodovuikoUs acBeveis pe Prwxn oto-
paukh uyieivh. Otav dpws NPOKEItal yia evepyonoinue-
vous Kal kand evnuepwpévous aobeveis, n taktukh xphon
oupBauKwv pPEcwv oTtopatikhs uyieivhs NPoapépel e§ioou
kand anoteéopata.

EmnAéov, n xpNon TOMK®OV XNPIKOV NAPayoviwv ws
oupnAnpwHaTK®V péowv éxel anodeixBei anotesopau-
kh otn Siathpnon eni pakpdv tns neprodovukns uyeias oe
opBodovukoUs aoBeveis. Kanoies penétes avagépouv ta
anoteféopata tou SnF. otn tpononoincn tns ouvBeons
Kol Tou oxnpaucpoU tns pikpoBiakhs nidkas (Beiraghi
kan ouv., 1990; Tinaroff kan guv., 1989). O1 nepioodTEPES
and us npaypatonoinBeioes PeNETes €EXOUV ENKEVIPWOE
1o evbiapépov tous aus mOavés TPONOMNoINGCEIsS NoU €ni-
Qépel o SnF, eite otn pikpoBiakh avantugn, gite otov peta-
Bofiopd kar tous pnxaviopous nou gival unguBuvor yia
v npookdéAAnon twv Baktnpiwv. ZUp@wva pe pia pené-
i, n xphon evos gel 0,4% SnF. pe cuxvétnta 6Uo Ppopés
v npépa kail nepiekukotnta peyadutepn and 90% oe
€lelBepo Sn* o€ ouvbuaoud pe to Bouptoiopa Twv
bovuwv eivar anotedeopaukdiepa tou Bouptoiopatos
v dovudv ws povadikou péoou amopdkpuvons tns
pikpoBiakns nAdkas. Ta anoteféopata tns peéns £6e1-
Eav oapn BeAtiwon twv kivikdv napapérpwv tou deiktn
nAdkas kaBws ka1 twv aigoppayikwv deiktwv (Boyd kai
Chun, 1994).

Emnnéov, éxouv emonuavBei o1 emdpdacels tns yAukovi-
khs xAwpe&idivns oe opBodovukoUs acbeveis (Andersson
Kan ouv., 1997). Zinv ouykekpipévn pefétn avapépetan 6t
n xphon evos danuuatos 0,12% yAukovikns xAwpe&idi-
vns og ouvduaoud pe us kaBnpuepivés ouvhBeies otopau-
KAS uylevhs emeépouv onpavukn eAdtiwon tns odovu-
khs nAdkas ka1 UQeon twv GAgypovwdwv pavopévwv. H
xpnaoigonoinon tou avupikpoBiakoU autou diandpatos
npéne va yivetal pe geidw, 616u n afdyiotn cuxvotnta
xphons ka1 n napapovh yia peydio xpovikd idotnpa tns
xAwpe€idivns otn otopaukn koiddtnta npokadei v
eupavion Sapopwv avemBUpntwv Kataotdoswv (paid
xpwon wv dovuwv, aldkafikn yeuon, SiaBpwoels oto
BAsvvoyovo tou otduatos, K.a.). Mpdogata, npotdbnke o
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ouvbuaaouds Bepvikiov xAwpe€idivns ko eAactopepmV
poviéNwv anedeuBépwons @Bopiou yia tn peiwon twv
pkpoBiakcv ocuvaBpoicewv kar tnv anotponh anacBe-
otiwons tns adapavtivns (Banks kar ouv., 2000; Mattic
kar ouv., 2001).

Ze nepintoels acbevmwv uyniou nepiodovukou KivoU-
vou, 6nou avixveletal n napouaoia duvnukd nepionabo-
yovwv pikpoopyaviopwv 6nws o A.a anaiteitan 181aitepn
avupetomaon, d1iéu o kivbuvos nepartépw emdeivwons
KOl KATaoTpo@ns twv NePIodovuKwy 10Twv Katd tnv 61dp-
kela tns opBodovukns Bepaneias sivan peydnos. Le opbo-
Hovukous aoBeveis pe epnBikn neprodoviiuda ektds twv
MNXavikwv pécwv anopdkpuvons s pikpoBiakhs nAd-
Kas, n xphon dadupdtwy avopydvwv afdtwy (SikapBo-
VIKO VATPI0) €ival anoteAeoPaTKh otov NePIoPIoHo h e&d-
Aeiyn Srapdépwv nepronaboydvwv Baktnpiwv. Ta Siadu-
pata autd eivar Baktnpioktova yia tov A.a, €idn oneipo-
xanov kar Capnocytophaga (Newbrun ka1 Hoover, 1982;
Ryder ka1 ouv., 1983; Newbrun ka1 ouv., 1984; Rams ka1
ouv., 1984). O1 Hoerman ka1 ouv. (1982) avagépouv €8d-
Aglyn WV onEIPOXatwV Kal Kivntwv paBdopoppuwv ot
evhikes opBodovuikoUs acbeveis pe npoxwpnpévn
neprodovtiuda petd and tomkh epappoyn VOV TETPAKU-
kAivns otous Buidkous. H tonobétnon twv vav ouviotd-
T npiv tnv np6odeon twv COUOKEUWV Kal KABe tpels
pnves katd v didpkeia tns opbodovukns Bepaneias (24
pnves). Eneidn o1 ives tetpakukiivns 6ev eivan Sraonmpe-
vo ufiko, anarteital NPOoEKTIKOS EAEYX0S Y1a TNV anopu-
yh napapovhs tepaxiou otov nubpéva tou Buidkou.

LYMMNEPAZMATA

Yndpxouv avapopés peletov nou anodeikvlouv tnv
napouaia nepronaboyévwv Baktnpiwv otnv unoouiknh
nidka acBeviov nou unoBdandoviar o opBodovukn
Bepansia. 01 0pBodovukés ouokeués npokanolv affayés
oto nepiBanfov tou oikoouothpatos tns oudodovukns
oxiophs Kal euvoouv tnv avdntuén kar otadiakn au€non
pias avagpdBias pikpoxAwpibas. H petatémon tou pikpo-
BiakoU @optiou npos pia naBoydéva xAwpida kabiotd em-
TOKUKA Thv owoth €vnpéPwon Kal evepyonoinon twv
opBodovukwv acBevwv. Eivan emBeBAnuévos o oxedia-
OpOS EVOS NMPOYPAKMATOS OTOMATIKAS UYIEIVAS Nou va €§a-
TOMIKEUETA1 CUPPWVA PE TNV EKACTOTE NEPINTtwaon npiv tnv
évapén tns Bepaneias. Me tnv napathpnon auth ivetan
éupaon otn onoudmodtnta ns cuvonikhs didpkelas tns
MOotAS TAPNONS TWV HETPWV OTOYATKAS UYIEIVAS and
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pépous tou aoBevoUs. O1 evépyeles autés Gev npénel va
op1oBetolvial Xpovikd povo katd tn Hidpkela s npo-
ypappauopévns opBodovukns Bspaneias, adAd ko npiv
v évapén s Bepaneias 6nws Kal PETd v apaipeon
twv dakwudiwv ko aykufiov o cuvduaopd pe v apai-
peoN twv HIKPOoBIOKWY NAAKOV KAl TPUYIOK®MY evanobé-
ogwv ané tov Bepdnovta. H eicaywyn otnv kivikh npd&n
S1apoépwv diayvwoukwv test, Oa Atav anoteAeopaukn
oty avayvwpioh acgbevmv Nou Katatdooovial atny Katn-
yopia uynioU kivbUvou yia ep@avion nepiodovukhs
vooou. Aebopévou 6u o1 opBodovuikés ouokeués Euvo-
oUv TNV ouoowpeuon Kanolwv naboydvwy Baktnpiwv oe
uynAés avanoyies, kpivetar avaykaio n avayvapion autns
s katnyopias twv acBevav npiv tnv évapgn s Bepa-
neias. Me v avayvapion auth pnopouv va npotabouv
katanAnAotepes o€ oxediaopd ouokeués nou va oéBovran
NV aKEPAIOTNTA Kol uyeia tou neplodovtiou. e aobeveis
uyniou neplodovukoU KivéUvou anarteital npoypappat-
OHOS CUXVMV ENaVEEETAoEWY Y10 anotpUywaon Kai éAgyxo
wns nAdkas kaB’éAn tn didpkeia s opBodovukns Bepa-
neias, 6ebopévou 6u oto Hidotnpa autd cupBaivouv
pikpoBioAoyikés petaBonés otnv oikofoyia tns ouodo-
VUKAS oxiophs and tnv eykatdotacn peydnou apiBpou
avagpoéBiwv kupiws Bakwnpiwv otnv unooumikh NAdKa.
EmnAéov, €ivan noAU onpavukd va npaypatonoieital
otous aoBeveis autolds empeAnpévn anotpUywon Kai
evbexopévws pizikh andfeon petd v agaipeon twv
0pB0SOVUKWY CUCKEUMV HE OKOMO TNV anopdkpuvan tns
naBonoyikhs avagpoBias unooudikns pikpoxAwpidas.
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