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SSUUMMMMAARRYY
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 plaque 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. 

KKeeyy wwoorrddss:: Orthodontic appliances, gingivitis, peri-
odontitis, bacterial plaque.
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¶¶∂∂ƒƒππ§§∏∏ææ∏∏
∏ ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· ıÂˆÚÂ›Ù·È ¤ÌÌÂÛÔ˜ ·ÈÙÈÔÏÔ-
ÁÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ÙˆÓ ÓfiÛˆÓ ÙÔ˘ ÂÚÈÔ‰ÔÓÙ›Ô˘, ‰ÈfiÙÈ
·Ó·ÛÙ¤ÏÏÔÓÙ·È ÔÈ ‰È·‰ÈÎ·Û›Â˜ ·ÚfiÛÎÔÙË˜ ÛÙÔÌ·ÙÈ-
Î‹˜ ˘ÁÈÂÈÓ‹˜ ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙËÓ ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ
ÙˆÓ ÂÚÈÔ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ ÛÙÔ ÔÈÎÔÛ‡ÛÙËÌ·
ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜. ∏ ¤ÓÙ·ÛË ÙˆÓ ÊÏÂÁÌÔÓˆ-
‰ÒÓ ·ıÔÏÔÁÈÎÒÓ ‚Ï·‚ÒÓ ÛÙÔ˘˜ ÂÚÈÔ‰ÔÓÙÈÎÔ‡˜
ÈÛÙÔ‡˜ ÂÍ·ÚÙ¿Ù·È ·fi ÙÈ˜ ·ÏÏËÏÂÈ‰Ú¿ÛÂÈ˜ ÌÂÙ·Í‡ ÙÔ˘
ÌÈÎÚÔ‚È·ÎÔ‡ ·Ú¿ÁÔÓÙ· Î·È ÙˆÓ ·Ì˘ÓÙÈÎÒÓ ÌË¯·ÓÈ-
ÛÌÒÓ ÙÔ˘ ÍÂÓÈÛÙ‹. ∫¿ıÂ ‰È·Ù·Ú·¯‹ ÙÔ˘ ÍÂÓÈÛÙ‹ ‹
ÌÂÙ·‚ÔÏ‹ ÙÔ˘ ÌÈÎÚÔ‚È·ÎÔ‡ ÊÔÚÙ›Ô˘ ÚÔ˜ ÙÔÍÈÎfiÙÂÚË
ÎÏ›Ì·Î· ÌÔÚÂ› Ó· Ô‰ËÁ‹ÛÂÈ ÛÂ ÓfiÛÔ. √È ÔÚıÔ‰ÔÓÙÈ-
Î¤˜ Û˘ÛÎÂ˘¤˜ ÚÔÎ·ÏÔ‡Ó ÌÂÙ·‚ÔÏ¤˜ ÛÙÈ˜ ÎÏÈÓÈÎ¤˜
·Ú·Ì¤ÙÚÔ˘˜ Î·È ÛÙË Û‡ÓıÂÛË ÙË˜ ˘ÂÚÔ˘ÏÈÎ‹˜ Î·È
˘ÔÔ˘ÏÈÎ‹˜ Ï¿Î·˜ ÚÔ˜ ÂÚÈÛÛfiÙÂÚÔ ÂÚÈÔ·ıÔÁfi-
ÓÔ˘˜ ÏËı˘ÛÌÔ‡˜. ∞Ó Ï¿‚Ô˘ÌÂ ˘fi„Ë ÙÈ˜ ÌÂÙ·‚ÔÏ¤˜
ÙˆÓ ÎÏÈÓÈÎÒÓ Î·È ÌÈÎÚÔ‚ÈÔÏÔÁÈÎÒÓ ·Ú·Ì¤ÙÚˆÓ Ô˘
·Ú·ÙËÚÔ‡ÓÙ·È Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜
ıÂÚ·Â›·˜, ÙfiÙÂ Î·ı›ÛÙ·Ù·È ·Ó·ÁÎ·›· Ë ÂÈÏÔÁ‹,
ÛˆÛÙ‹ Û¯Â‰›·ÛË Î·È ÈÂÚ¿Ú¯ËÛË ÙˆÓ ıÂÚ·Â˘ÙÈÎÒÓ
ÙÂ¯ÓÈÎÒÓ, ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ÂÈÙÂ˘¯ıÂ› Ô ·ÓÙÈÎÂÈÌÂÓÈÎfi˜
ÛÎÔfi˜ ÙË˜ ıÂÚ·Â›·˜ ÌÂ ÙË ÌÈÎÚfiÙÂÚË ı˘Û›· ÈÛÙÒÓ.
∂ÎÙfi˜ ·fi ÙËÓ ÔÈfiÙËÙ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜,
Î·ıÔÚÈÛÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ Â›Ó·È Ô ›‰ÈÔ˜ Ô ·ÛıÂÓ‹˜ ·fi
ÏÂ˘Ú¿˜ Û˘ÓÂÚÁ·Û›·˜ Î·È ‰˘Ó·ÙfiÙËÙ·˜ ÂÏ¤Á¯Ô˘ ÙË˜
Ô‰ÔÓÙÈÎ‹˜ ÌÈÎÚÔ‚È·Î‹˜ Ï¿Î·˜. 
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IINNTTRROODDUUCCTTIIOONN

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
plaque 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 (P.i.) 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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∏ ÂÚÈÔ‰ÔÓÙÈÎ‹ ÓfiÛÔ˜ ·ÔÙÂÏÂ› ÊÏÂÁÌÔÓÒ‰Ë ÓfiÛÔ ÌÈÎÚÔ-
‚È·Î‹˜ ·ÈÙÈÔÏÔÁ›·˜ Î·È ÛÙÈ˜ ‰ÂÎ·ÂÙ›Â˜ ÙÔ˘ 1970 Î·È ÙÔ˘
1980 ·Ô‰›‰ÔÓÙ·Ó ÂÍÔÏÔÎÏ‹ÚÔ˘ ÛÙËÓ ÌÈÎÚÔ‚È·Î‹ ÌfiÏ˘Ó-
ÛË. ™ÙËÓ ‰ÂÎ·ÂÙ›· ÙÔ˘ 1990 Î·Ù¤ÛÙË Û·Ê¤˜, ˆ˜ ÂÓÒ Ô
ÚfiÏÔ˜ ÙˆÓ ÌÈÎÚÔ‚›ˆÓ Â›Ó·È ÂÍ·ÈÚÂÙÈÎ‹˜ ÛËÌ·Û›·˜ ÁÈ· ÙËÓ
¤Ó·ÚÍË Î·È ÂÍ¤ÏÈÍË ÙË˜ ÓfiÛÔ˘, Ë ÂÌÏÔÎ‹ Î¿ÔÈˆÓ ÂÓ‰Ô-
ÁÂÓÒÓ Î·È ÂÍˆÁÂÓÒÓ ·Ú·ÁfiÓÙˆÓ Ô˘ ¯·Ú·ÎÙËÚ›˙ÔÓÙ·È
ˆ˜ ÂÈ‚·Ú˘ÓÙÈÎÔ› ‹ ÙÚÔÔÔÈËÙÈÎÔ› Èı·ÓfiÓ Ó· ÂËÚÂ¿-
˙Ô˘Ó ÙËÓ ÔÚÂ›· ÙË˜ ÓfiÛÔ˘. ø˜ ÂÈ‚·Ú˘ÓÙÈÎÔ› ·Ú¿ÁÔÓÙÂ˜
‰È·ÎÚ›ÓÔÓÙ·È fiÏÔÈ ÂÎÂ›ÓÔÈ ÔÈ ÙÔÈÎÔ› ·Ú¿ÁÔÓÙÂ˜, ÙˆÓ
ÔÔ›ˆÓ Ë ·ÚÔ˘Û›· ‰ÈÂ˘ÎÔÏ‡ÓÂÈ ÙËÓ Î·Ù·ÎÚ¿ÙËÛË ÙˆÓ
ÌÈÎÚÔ‚È·ÎÒÓ Û˘Ó·ıÚÔ›ÛÂˆÓ Î·È ÂËÚÂ¿˙ÂÈ Û˘ÓÂÚÁÈÎ¿ ÙÔÓ
ÚfiÏÔ ÙˆÓ ‚·ÎÙËÚ›ˆÓ, ÙÚÔÔÔÈÒÓÙ·˜ ÙËÓ ÈÛÔÚÚÔ›· ÌÂÙ·-
Í‡ ÌÈÎÚÔ‚È·Î‹˜ ¯ÏˆÚ›‰·˜ Î·È ·ÓÔÛÔÏÔÁÈÎ‹˜ ·¿ÓÙËÛË˜
(Socransky Î·È ∏affajee, 1992). 
∆Ô ‚·ÛÈÎfi Î·È ÚˆÙ·Ú¯ÈÎfi ÛÙ¿‰ÈÔ ÁÈ· ÙËÓ ÂÎ‰‹ÏˆÛË ÙˆÓ

ÊÏÂÁÌÔÓˆ‰ÒÓ Ê·ÈÓÔÌ¤ÓˆÓ ÙË˜ ÂÚÈÔ‰ÔÓÙÈÎ‹˜ ÓfiÛÔ˘
·ÔÙÂÏÂ› Ë ¿ıÚÔÈÛË ÙˆÓ ÌÈÎÚÔ‚›ˆÓ Î·È Ô Û¯ËÌ·ÙÈÛÌfi˜ ÙË˜
ÌÈÎÚÔ‚È·Î‹˜ Ï¿Î·˜. ∏ ·Ó¿Ù˘ÍË ÙË˜ Ô‰ÔÓÙÈÎ‹˜ ÌÈÎÚÔ‚È·-
Î‹˜ Ï¿Î·˜ ¤¯ÂÈ Û˘Û¯ÂÙÈÛıÂ› ÌÂ ‰È¿ÊÔÚÔ˘˜ ÂÚÈ‚·ÏÏÔÓÙÈ-
ÎÔ‡˜ Î·È ·ÙÔÌÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜, ÂÚÈÏ·Ì‚¿ÓÔÓÙ·˜ ÙÈ˜ ‰È·È-
ÙËÙÈÎ¤˜ Û˘Ó‹ıÂÈÂ˜ (Habibian Î·È Û˘Ó., 2002; Nobre dos
Santos Î·È Û˘Ó., 2002), ÙË ÛÙÔÌ·ÙÈÎ‹ ˘ÁÈÂÈÓ‹, ÙË ÔÈfiÙËÙ·
ÙÔ˘ Û¿ÏÈÔ˘, ÙËÓ ¤ÎıÂÛË ÛÙÔ ÊıfiÚÈÔ (Joyston-Bechal Î·È
Hernaman, 1993) Î·ıÒ˜ Î·È ·ÓÔÛÔÏÔÁÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜
(Forsberg Î·È Û˘Ó., 1991; µatoni Î·È Û˘Ó., 2001). 
∏ ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· ıÂˆÚÂ›Ù·È ÚÔ‰È·ıÂÛÈÎfi˜ ·Ú¿-
ÁÔÓÙ·˜ ÙˆÓ ÓfiÛˆÓ ÙÔ˘ ÂÚÈÔ‰ÔÓÙ›Ô˘, ‰ÈfiÙÈ ÔÈ ÔÚıÔ‰ÔÓÙÈ-
Î¤˜ Û˘ÛÎÂ˘¤˜ ‰˘Û¯ÂÚ·›ÓÔ˘Ó ÙË ‰È·Ù‹ÚËÛË ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜
˘ÁÂ›·˜, Û˘Ì‚¿ÏÏÔÓÙ·˜ ÛÙËÓ ·‡ÍËÛË ÙˆÓ ÌÈÎÚÔ‚È·ÎÒÓ
Û˘Ó·ıÚÔ›ÛÂˆÓ (Jordan Î·È Û˘Ó., 2002). ™Â Ì›· ÌÂÏ¤ÙË,
Î·ıÒ˜ ÂÍÂÙ¿ÛÙËÎÂ ÌÂ ÌÈÎÚÔÛÎfiÈÔ ÛÎÔÙÂÈÓÔ‡ Â‰›Ô˘ Ë
Û‡ÓıÂÛË ÙË˜ ˘ÔÔ˘ÏÈÎ‹˜ Ï¿Î·˜ ‰È·ÈÛÙÒıËÎ·Ó ÌÂÙ·‚Ô-
Ï¤˜ ÙÔ˘ ÔÈÎÔÛ˘ÛÙ‹Ì·ÙÔ˜ ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ ÚÔ˜
ÂÚÈÛÛfiÙÂÚÔ ÂÚÈÔ·ıÔÁfiÓÔ˘˜ ÏËı˘ÛÌÔ‡˜. ™˘ÁÎÂÎÚÈÌ¤-
Ó·, ÛÙÈ˜ ÂÍÂÙ·˙fiÌÂÓÂ˜ ı¤ÛÂÈ˜ ÌÂÙ¿ ÙÈ˜ ÚÔÛ‰¤ÛÂÈ˜ ÙˆÓ
Û˘ÛÎÂ˘ÒÓ, ·Ú·ÙËÚ‹ıËÎÂ ·‡ÍËÛË ÙË˜ ÔÛÔÛÙÈ·›·˜ ·Ó·-
ÏÔÁ›·˜ ÙˆÓ ÛÂÈÚÔ¯·ÈÙÒÓ, ÎÈÓËÙÒÓ Ú·‚‰fiÌÔÚÊˆÓ, ÓËÌ·-
ÙÔÂÈ‰ÒÓ Î·È ·ÙÚ·ÎÙfiÌÔÚÊˆÓ Ú·‚‰›ˆÓ (Petti Î·È Û˘Ó.,
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effect of orthodontic appliances on the periodontal tis-
sues during the period before and after appliance
removal.

CCLLIINNIICCAALL FFIINNDDIINNGGSS BBEEFFOORREE AANNDD AAFFTTEERR OORRTTHHOODDOONNTTIICC
AAPPPPLLIIAANNCCEE RREEMMOOVVAALL

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
plaque depositions, since this study also examined bac-
terial plaque thickness. Plaque index values (PL. I) (Löe,
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-

1997). ∂›ÛË˜ ·Ú·ÙËÚ‹ıËÎÂ ÌÂÙ¿ ·fi ÙËÓ ·Ú¯ÈÎ‹ ÂÍ¤Ù·-
ÛË, ÛËÌ·ÓÙÈÎ‹ ·‡ÍËÛË ÙË˜ ÔÛÔÛÙÈ·›·˜ ·Ó·ÏÔÁ›·˜ ÙˆÓ
ÌÂÏ·ÓÈÓÔÁfiÓˆÓ ‚·ÎÙËÚÈÔÂÈ‰ÒÓ Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÙË˜
ƒrevotella intermedia (P.i) Î·ıÒ˜ Î·È ÙÔ˘ Actinobacillus
actinomycetemcomitans (∞.·), ÌÂ Ì›· ·Ú¿ÏÏËÏË ÌÂ›ˆÛË
ÙˆÓ ‰˘ÓËÙÈÎ¿ ·Ó·ÂÚfi‚ÈˆÓ ‚·ÎÙËÚ›ˆÓ ÛÙËÓ ˘ÔÔ˘ÏÈÎ‹
Ï¿Î· (Diamanti-Kipioti Î·È Û˘Ó., 1987). ∂ÈÚfiÛıÂÙ· ÌÂ
ÙË ÙÔÔı¤ÙËÛË ÙˆÓ ·Î›ÓËÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ
Î·È ÙË ‰ËÌÈÔ˘ÚÁ›· Ó¤ˆÓ ı¤ÛÂˆÓ Î·Ù·ÎÚ¿ÙËÛË˜ ÌÈÎÚÔ‚È·-
Î‹˜ Ï¿Î·˜, ·Ú·ÙËÚÂ›Ù·È ÂÎÙfi˜ ÙˆÓ ¿ÏÏˆÓ Î·È ·‡ÍËÛË
ÙÔ˘ ·fiÏ˘ÙÔ˘ ·ÚÈıÌÔ‡ Î·È ÙË˜ ÔÛÔÛÙÈ·›·˜ ·Ó·ÏÔÁ›·˜
ÙÔ˘ Streptococcus mutans (S.mutans) Î·È ÙˆÓ Ï·ÎÙÔ‚·-
Î›ÏÏˆÓ (Chang Î·È Û˘Ó., 1999; Sandham Î·È Û˘Ó., 1992). 
™ÎÔfi˜ ÙË˜ ·ÚÔ‡Û·˜ ‚È‚ÏÈÔÁÚ·ÊÈÎ‹˜ ·Ó·ÛÎfiËÛË˜ Â›Ó·È
Ó· ÚÔÛ‰ÈÔÚÈÛıÔ‡Ó ÔÈ ÌÂÙ·‚ÔÏ¤˜ ÙˆÓ ÎÏÈÓÈÎÒÓ ·Ú·Ì¤-
ÙÚˆÓ Î·È ÙË˜ Û‡ÓıÂÛË˜ ÙË˜ ˘ÂÚÔ˘ÏÈÎ‹˜ Î·È ˘ÔÔ˘ÏÈÎ‹˜
Ï¿Î·˜, ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙË˜ ‚Ï·ÙÈÎ‹˜ Â›‰Ú·ÛË˜ ÙˆÓ
ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ ÛÙÔ˘˜ ÂÚÈÔ‰ÔÓÙÈÎÔ‡˜ ÈÛÙÔ‡˜ ÙÔ
¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÚÈÓ Î·È ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛ‹ ÙÔ˘˜. 
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¢È¿ÊÔÚÂ˜ ÌÂÏ¤ÙÂ˜ ÂÚÂ˘ÓÒÓÙ·˜ ÙÈ˜ ÂÈ‰Ú¿ÛÂÈ˜ ÙˆÓ ÔÚıÔ‰Ô-
ÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ ÛÙÔ˘˜ ÂÚÈÔ‰ÔÓÙÈÎÔ‡˜ ÈÛÙÔ‡˜, Î·Ù¤ÏË-
Í·Ó ÛÙÔ Û˘Ì¤Ú·ÛÌ· ÙË˜ ÂÈ‚¿Ú˘ÓÛË˜ ÙË˜ ˘ÁÂ›·˜ ÙÔ˘
ÂÚÈÔ‰ÔÓÙ›Ô˘ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›-
·˜ (Trosselo Î·È Gianelli, 1979; Kloehn Î·È Pfeifer, 1974;
Diedrich Î·È Û˘Ó., 2001). OÈ ·Ú·ÙËÚ‹ÛÂÈ˜ ·˘Ù¤˜ ÌÔÚÔ‡Ó
Ó· ·Ô‰ÔıÔ‡Ó ÛÙÔ ÁÂÁÔÓfi˜ ÙË˜ ·ÚÂÌfi‰ÈÛË˜ ÙˆÓ ‰È·‰È-
Î·ÛÈÒÓ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ˘ÁÈÂÈÓ‹˜ ·fi ÙËÓ ·ÚÔ˘Û›· ÙˆÓ
Û˘ÛÎÂ˘ÒÓ. ∫¿ÔÈÂ˜ ÂÚÂ˘ÓËÙÈÎ¤˜ ÂÚÁ·Û›Â˜ ·Ó·Ê¤ÚÔ˘Ó, fiÙÈ
·Ó ÂÊ·ÚÌÔÛıÂ› ¤Ó· ÚfiÁÚ·ÌÌ· ÂÓ‰ÂÏÂ¯Ô‡˜ ÛÙÔÌ·ÙÈÎ‹˜
˘ÁÈÂÈÓ‹˜ ÚÈÓ ÙËÓ ¤Ó·ÚÍË ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜,
ÙfiÙÂ ı· ·Ú·ÙËÚËıÔ‡Ó ÂÏ¿¯ÈÛÙÂ˜ ·˘Í‹ÛÂÈ˜ ÙË˜ ÔÛfiÙËÙ·˜
ÙË˜ Ï¿Î·˜ ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ
Û˘ÛÎÂ˘ÒÓ (Lundstrom Î·È Û˘Ó., 1980; Lundstrom Î·È
Hamp, 1980).
™Â Ì›· ÌÂÏ¤ÙË ÙÔ˘ Paolantonio Î·È Û˘Ó. (1999), ·Ú·ÙË-
Ú‹ıËÎÂ ÛÙ· ¿ÙÔÌ· Ô˘ ˘Ô‚Ï‹ıËÎ·Ó ÛÂ ıÂÚ·Â›· ÌÂ ·Î›-
ÓËÙÂ˜ Û˘ÛÎÂ˘¤˜ ‰Ú·Ì·ÙÈÎ‹ ÌÂ›ˆÛË ÙË˜ ·ÚÔ˘Û›·˜ Ï¿Î·˜
ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ, ¯ˆÚ›˜ ÛËÌ·ÓÙÈÎ¤˜ ‰È·-
ÊÔÚ¤˜ ÌÂ ÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘. ™˘ÌÂÚ·ÛÌ·ÙÈÎ¿, Ë ·Ú·-
Ù‹ÚËÛË ·˘Ù‹ ‰›ÓÂÈ ¤ÌÊ·ÛË ÛÙËÓ ·Ó¿ÁÎË Û˘ÓÂ¯Ô‡˜ ÂÓËÌ¤-
ÚˆÛË˜ Î·È ÂÓÂÚÁÔÔ›ËÛË˜ ÙˆÓ ·ÛıÂÓÒÓ, ÒÛÙÂ Ó· ‰È·ÙË-
ÚËıÂ› Ë ÛÙÔÌ·ÙÈÎ‹ ÙÔ˘˜ ˘ÁÂ›· ÛÂ ¿ÚÈÛÙÔ Â›Â‰Ô Î·Ù¿ ÙË
‰È¿ÚÎÂÈ· ÙË˜ ıÂÚ·Â›·˜ Î·È ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ
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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 Löe, 1964) or the Löe 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 Löe, 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) (Löe, 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.

Û˘ÛÎÂ˘ÒÓ.
™Â Ì›· ÌÂÏ¤ÙË ÙÔ˘ ·ÓÂÈÛÙËÌ›Ô˘ ÙË˜ °ÂÓÂ‡Ë˜, fiÔ˘ Û˘Ì-
ÌÂÙÂ›¯·Ó ‰¤Î· ÔÚıÔ‰ÔÓÙÈÎÔ› ·ÛıÂÓÂ›˜, ÂÂÏ¤ÁËÛ·Ó ‰‡Ô
ı¤ÛÂÈ˜ ‰ÔÎÈÌ·Û›·˜ Î·È ‰‡Ô ı¤ÛÂÈ˜ ÂÏ¤Á¯Ô˘ ÂÏÂ‡ıÂÚÂ˜ ·fi
‰·ÎÙ˘Ï›Ô˘˜ (Huser Î·È Û˘Ó., 1990). ¶Ú·ÁÌ·ÙÔÔÈ‹ıËÎ·Ó
ÎÏÈÓÈÎ¤˜ ÌÂÙÚ‹ÛÂÈ˜ ÚÈÓ ÙËÓ ¤Ó·ÚÍË ÙË˜ ıÂÚ·Â›·˜ Î·È 5, 7,
47, 72 Î·È 90 ËÌ¤ÚÂ˜ ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ ‰·ÎÙ˘-
Ï›ˆÓ. ∏ Ì¤ÙÚËÛË ÙÔ˘ ‰Â›ÎÙË Ï¿Î·˜ ÚÔÛÊ¤ÚÂÈ ÙË ‰˘Ó·-
ÙfiÙËÙ· Î·Ù·ÁÚ·ÊÒÓ ÌÈÎÚÒÓ ‹ ·ÎfiÌË Î·È ÌÂÁ¿ÏˆÓ ÂÓ·Ô-
ı¤ÛÂˆÓ ÔÛÔÙ‹ÙˆÓ Ï¿Î·˜, ·ÊÔ‡ ÛÙ· Ï·›ÛÈ· ÙË˜ ÌÂÏ¤-
ÙË˜ ·˘Ù‹˜ ÌÂÏÂÙ‹ıËÎÂ Î·È ÙÔ ¿¯Ô˜ ÙË˜ Ô‰ÔÓÙÈÎ‹˜ ÌÈÎÚÔ-
‚È·Î‹˜ Ï¿Î·˜. √È ÙÈÌ¤˜ ÙÔ˘ ‰Â›ÎÙË Ï¿Î·˜ (PL. I) (Löe,
1967) ÁÈ· ÙÈ˜ ı¤ÛÂÈ˜ ‰ÔÎÈÌ·Û›·˜ ·˘Í‹ıËÎ·Ó ÂÏ·ÊÚÒ˜ ·Ì¤-
Ûˆ˜ ÌÂÙ¿ ÙËÓ ¤Ó·ÚÍË ÙË˜ ıÂÚ·Â›·˜ Î·È ·Ú¤ÌÂÈÓ·Ó ÛËÌ·-
ÓÙÈÎ¿ ˘„ËÏfiÙÂÚÂ˜ ·fi ÙÈ˜ ÙÈÌ¤˜ ÙË˜ ·Ú¯ÈÎ‹˜ ÂÍ¤Ù·ÛË˜. ∞ÓÙÈ-
ı¤Ùˆ˜, ÔÈ ÌÂÙÚ‹ÛÂÈ˜ ÁÈ· ÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘ ‰ÂÓ ·ÚÔ˘-
Û›·Û·Ó ÛËÌ·ÓÙÈÎ¤˜ ·ÏÏ·Á¤˜ ÛÙËÓ ›‰È· ÂÚ›Ô‰Ô. ™ÙÔ Ù¤ÏÔ˜
ÙË˜ ÌÂÏ¤ÙË˜, ÙÔ 71% ÙˆÓ ı¤ÛÂˆÓ ‰ÔÎÈÌ·Û›·˜ Â›¯·Ó ÙÈÌ¤˜
‰Â›ÎÙË Ï¿Î·˜ 2 Î·È 3, ÂÓÒ ÛÙÔ 23% ÙˆÓ ı¤ÛÂˆÓ ÂÏ¤Á¯Ô˘
Î·Ù·ÌÂÙÚ‹ıËÎ·Ó ÔÈ ›‰ÈÂ˜ ÙÈÌ¤˜. ª›· ÛÙ·ÙÈÛÙÈÎ‹ Û‡ÁÎÚÈÛË
ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô ÔÌ¿‰ˆÓ, ÂÈ‚Â‚·ÈÒÓÂÈ fiÙÈ ÔÈ ÙÈÌ¤˜ Ì¤ÙÚË-
ÛË˜ ÙÔ˘ ‰Â›ÎÙË Ï¿Î·˜ ÙËÓ ÂÓÂÓËÎÔÛÙ‹ ËÌ¤Ú· ‹Ù·Ó ˘„Ë-
ÏfiÙÂÚÂ˜ ÁÈ· Ù· ¿ÙÔÌ· Ô˘ ¤ÊÂÚ·Ó ÙÔ˘˜ ‰·ÎÙ˘Ï›Ô˘˜
Û˘ÁÎÚÈÙÈÎ¿ ÌÂ ÙÈ˜ ÙÈÌ¤˜ ÙË˜ ÔÌ¿‰·˜ ÂÏ¤Á¯Ô˘.
∆· ·ÔÙÂÏ¤ÛÌ·Ù· ·˘Ù‹˜ ÙË˜ ÌÂÏ¤ÙË˜ ‰È·Ê¤ÚÔ˘Ó ·fi ÙÈ˜
·Ú·ÙËÚ‹ÛÂÈ˜ ÙË˜ Diamanti-Kipioti Î·È Û˘Ó. (1987), ÔÈ
ÔÔ›ÔÈ ‰ÂÓ Î·Ù¤ÁÚ·„·Ó ÛËÌ·ÓÙÈÎ¤˜ ·ÔÎÏ›ÛÂÈ˜ ÛÙÔ ‰Â›ÎÙË
Ï¿Î·˜ (PL. I) (Silness and Löe, 1964) Î·È ÙÔÓ Ô˘ÏÈÎfi ‰Â›-
ÎÙË (gingival index, GI) ÙˆÓ Löe Î·È Silness (1963) ÌÂÙ¿
ÙËÓ ¤Ó·ÚÍË ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜. ∏ ‰È·ÊÔÚ¿ ÌÂÙ·-
Í‡ ÙˆÓ ÌÂÏÂÙÒÓ, ÌÔÚÂ› Ó· ·Ô‰ÔıÂ› ÛÂ ËÏÈÎÈ·Î¤˜ ‰È·ÊÔ-
Ú¤˜ ÙˆÓ ÔÌ¿‰ˆÓ Ô˘ Û˘ÌÌÂÙÂ›¯·Ó ÛÙËÓ ¤ÚÂ˘Ó·, ‹ ÛÙÔ˘˜
·Ú¿ÁÔÓÙÂ˜ ·ÓÙ›ÛÙ·ÛË˜ ÙÔ˘ ÍÂÓÈÛÙ‹. ∂›Ó·È ÁÓˆÛÙfi fiÙÈ Ô
··Ú·›ÙËÙÔ˜ ¯ÚfiÓÔ˜ ÁÈ· ÙËÓ ÂÁÎ·Ù¿ÛÙ·ÛË ÙË˜ ÊÏÂÁÌÔÓ‹˜,
Î˘Ì·›ÓÂÙ·È ·fi ¿ÙÔÌÔ ÛÂ ¿ÙÔÌÔ Î·È ÂÍ·ÚÙ¿Ù·È ÂÎÙfi˜ ÙˆÓ
¿ÏÏˆÓ Î·È ·fi ÙÔÓ Ú˘ıÌfi Û¯ËÌ·ÙÈÛÌÔ‡ ÙË˜ Ï¿Î·˜.
™Â Ì›· ÚfiÛÊ·ÙË ÌÂÏ¤ÙË, ÂÈÛËÌ·›ÓÂÙ·È Ì›· ÛÙ·ÙÈÛÙÈÎÒ˜
ÛËÌ·ÓÙÈÎ‹ ‚ÂÏÙ›ˆÛË ÙÔ˘ ‰Â›ÎÙË Ï¿Î·˜ ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂ-
ÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ (Sallum Î·È Û˘Ó., 2004). ™ÙËÓ ·Ú¯ÈÎ‹
ÂÍ¤Ù·ÛË, ÛÙÔ 80,3% ÙˆÓ ı¤ÛÂˆÓ ‰ÔÎÈÌ·Û›·˜ ÁÈ· ÙË ÎÏÈÓÈ-
Î‹ ·Ú¿ÌÂÙÚÔ ÙÔ˘ ‰Â›ÎÙË Ï¿Î·˜ (PL.I) (Silness and Löe,
1964) Î·Ù·ÌÂÙÚ‹ıËÎ·Ó ÙÈÌ¤˜ 2 Î·È 3 (PL. I=2 ÁÈ· ÙÔ 30%
Î·È PL. I=3 ÁÈ· ÙÔ 50,3% ÙˆÓ ı¤ÛÂˆÓ), Î·Ù·‰ÂÈÎÓ‡ÔÓÙ·˜ ÌÂ
ÙÔÓ ÙÚfiÔ ·˘Ùfi ¿ÊıÔÓË ·ÚÔ˘Û›· Ï¿Î·˜ ÛÙÈ˜ ı¤ÛÂÈ˜
·˘Ù¤˜. ∆ËÓ ÙÚÈ·ÎÔÛÙ‹ ËÌ¤Ú·, ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ
Û˘ÛÎÂ˘ÒÓ, ÙÔ 80% ÙˆÓ ÂÍÂÙ·˙fiÌÂÓˆÓ ı¤ÛÂˆÓ ÛËÌÂ›ˆÛ·Ó
ÌË‰ÂÓÈÎ‹ ÙÈÌ‹, ÂÓÒ ÙÔ 20% ·ÚÔ˘Û›·ÛÂ Ï¿Î· ˘fi
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ÌÔÚÊ‹ ÓËÛ›‰ˆÓ, ‰ËÏ·‰‹ ÙÈÌ‹ 1.
™‡ÌÊˆÓ· ÌÂ ÙË ÌÂÏ¤ÙË ÙÔ˘ Paolantonio Î·È Û˘Ó. (1999),

ÛÙËÓ ·Ú¯ÈÎ‹ ÂÍ¤Ù·ÛË (∆1) ÔÈ Ì¤ÛÂ˜ ÙÈÌ¤˜ Î·Ù·ÁÚ·Ê‹˜ ÙË˜
·ÚÔ˘Û›·˜ ·ÈÌÔÚÚ·Á›·˜ ÌÂÙ¿ ·fi ·Ó›¯ÓÂ˘ÛË ÙË˜ Ô˘ÏÔ‰Ô-
ÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ ‹Ù·Ó Û¯Â‰fiÓ Ù·˘ÙfiÛËÌÂ˜ ÁÈ· ÙÈ˜ ı¤ÛÂÈ˜
‰ÔÎÈÌ·Û›·˜ Î·È ÂÏ¤Á¯Ô˘, ¯ˆÚ›˜ ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜.
™˘ÁÎÂÎÚÈÌ¤Ó·, Ù· ÔÛÔÛÙ¿ ÙË˜ ·ÚÔ˘Û›·˜ ·ÈÌÔÚÚ·Á›·˜
·˘Í‹ıËÎ·Ó ÛËÌ·ÓÙÈÎ¿ Î·È ÁÈ· ÙÈ˜ ‰‡Ô ÔÌ¿‰Â˜, ÁÈ· ÙÔ ¯ÚÔ-
ÓÈÎfi ‰È¿ÛÙËÌ· ÌÂÙ·Í‡ ÙË˜ ÚÒÙË˜ Û˘ÓÂ‰Ú›·˜ Î·Ù¿ ÙËÓ
ÔÔ›· Ú·ÁÌ·ÙÔÔÈ‹ıËÎ·Ó ÎÏÈÓÈÎ¤˜ Î·È ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ¤˜
ÂÍÂÙ¿ÛÂÈ˜ Î·È ÙË˜ Ù¤Ù·ÚÙË˜ Â‚‰ÔÌ¿‰·˜ (∆2) Ô˘ ·ÎÔÏÔ‡-
ıËÛÂ. ™ÙË ÚÔÎÂ›ÌÂÓË ÂÚ›ÙˆÛË, Ë ·Ú·ÙËÚÔ‡ÌÂÓË
·‡ÍËÛË ‹Ù·Ó ÙÚÂÈ˜ ÊÔÚ¤˜ ÌÂÁ·Ï‡ÙÂÚË ÁÈ· ÙËÓ ÔÌ¿‰· ‰ÔÎÈ-
Ì·Û›·˜. ∫·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ ÌÂ
·Î›ÓËÙÂ˜ Û˘ÛÎÂ˘¤˜, Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÌÂÙ·Í‡ Ù¤Ù·ÚÙË˜ Î·È
fiÁ‰ÔË˜ Â‚‰ÔÌ¿‰·˜ ÌÂÙ¿ ÙËÓ ·Ú¯ÈÎ‹ ÂÍ¤Ù·ÛË (∆3), ÔÈ ÎÏÈÓÈ-
Î¤˜ ·Ú¿ÌÂÙÚÔÈ ·Ú¤ÌÂÈÓ·Ó ÛÙ·ıÂÚ¤˜ ÁÈ· ÙÈ˜ ı¤ÛÂÈ˜ ‰ÔÎÈ-
Ì·Û›·˜ Î·È ÂÏ¤Á¯Ô˘. ∂›ÛË˜, Ù· ›‰È· ·Ú·ÙËÚ‹ıËÎ·Ó Î·È
ÁÈ· ÙÔ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÌÂÙ·Í‡ fiÁ‰ÔË˜ Î·È ‰ˆ‰¤Î·ÙË˜
Â‚‰ÔÌ¿‰·˜ ÌÂÙ¿ ÙËÓ ·Ú¯ÈÎ‹ ÂÍ¤Ù·ÛË (∆4). ∞ÓÙÈÛÙÚfiÊˆ˜,
·Ú·ÙËÚ‹ıËÎÂ Ì›· ‰Ú·Ì·ÙÈÎ‹ ÌÂ›ˆÛË ÙË˜ ·ÚÔ˘Û›·˜
·ÈÌÔÚÚ·Á›·˜ ÙˆÓ Ô‡ÏˆÓ ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ ÔÚıÔ‰Ô-
ÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ.
™ÙË ÌÂÏ¤ÙË ÙÔ˘ ·ÓÂÈÛÙËÌ›Ô˘ ÙË˜ °ÂÓÂ‡Ë˜, ÔÈ ÙÈÌ¤˜ ÁÈ· ÙÔÓ
Ô˘ÏÈÎfi ‰Â›ÎÙË (GI) (Löe, 1967) ‚Ú¤ıËÎ·Ó ÛËÌ·ÓÙÈÎ¿ ·˘ÍË-
Ì¤ÓÂ˜ ÌÂÙ·Í‡ ÙË˜ ·Ú¯ÈÎ‹˜ ÂÍ¤Ù·ÛË˜ Î·È ÙË˜ ÂÓÂÓËÎÔÛÙ‹˜
ËÌ¤Ú·˜ ÌÂÙ¿ ÙËÓ ¤Ó·ÚÍË ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜
(∏user Î·È Û˘Ó., 1990). ∞Ú¯ÈÎÒ˜, ÙÔ 63% ÙˆÓ ı¤ÛÂˆÓ
‰ÔÎÈÌ·Û›·˜ ·ÈÌÔÚÚ·ÁÔ‡Û·Ó, ÂÓÒ ÛÙÔ Ù¤ÏÔ˜ ÙË˜ ÌÂÏ¤ÙË˜ ÙÔ
75% ÙˆÓ ı¤ÛÂˆÓ ‹Ù·Ó ıÂÙÈÎ¤˜ ÛÙË ·ÚÔ˘Û›· ÙË˜ ·ÈÌÔÚ-
Ú·Á›·˜ Î·Ù¿ ÙËÓ ·Ó›¯ÓÂ˘ÛË ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜.
∫·ıÒ˜ fiÌˆ˜ ÂÍÂÙ¿ÛÙËÎ·Ó ÔÈ ı¤ÛÂÈ˜ ÂÏ¤Á¯Ô˘, ·Ú·ÙËÚ‹-
ıËÎÂ Ì›· ÌÂ›ˆÛË ·fi ÙÔ 55% ÛÙÔ 39% ÁÈ· ÙÔ ‰Â›ÎÙË
·ÈÌÔÚÚ·Á›·˜ ÌÂÙ·Í‡ ÙË˜ ·Ú¯ÈÎ‹˜ ÂÍ¤Ù·ÛË˜ Î·È ÙË˜ ÂÓÂÓË-
ÎÔÛÙ‹˜ ËÌ¤Ú·˜.
™‡ÌÊˆÓ· ÌÂ Ù· Â˘Ú‹Ì·Ù· ÙË˜ ÚfiÛÊ·ÙË˜ ÌÂÏ¤ÙË˜ Ùo˘
Sallum Î·È Û˘Ó. (2004), Î·Ù·ÁÚ¿ÊËÎÂ Ì›· ÛÙ·ÙÈÛÙÈÎÒ˜
ÛËÌ·ÓÙÈÎ‹ ÌÂ›ˆÛË ÁÈ· ÙÔÓ ‰Â›ÎÙË ·ÈÌÔÚÚ·Á›·˜ ÙˆÓ Ô‡ÏˆÓ
(GBI) (Ainamo and Bay, 1975) ÌÂÙ·Í‡ ÙË˜ ·Ú¯ÈÎ‹˜ ÂÍ¤Ù·-
ÛË˜ Î·È ÙË˜ ÙÚÈ·ÎÔÛÙ‹˜ ËÌ¤Ú·˜ ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ
Û˘ÛÎÂ˘ÒÓ. ™ÙËÓ ·Ú¯ÈÎ‹ ÂÍ¤Ù·ÛË ÙÔ 100% ÙˆÓ ÂÍÂÙ·˙fiÌÂ-
ÓˆÓ ı¤ÛÂˆÓ ‹Ù·Ó ıÂÙÈÎ¤˜ ÛÙË ·ÚÔ˘Û›· ÙË˜ ·ÈÌÔÚÚ·ÁÈÎ‹˜
·ÓÙ›‰Ú·ÛË˜ Î·Ù¿ ÙËÓ ·Ó›¯ÓÂ˘ÛË ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯È-
ÛÌ‹˜. ªÂÙ¿ ÙËÓ ·Ú¤ÏÂ˘ÛË ÙÚÈ¿ÓÙ· ËÌÂÚÒÓ ·fi ÙËÓ ·Ê·›-
ÚÂÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ, ÙÔ 23,3% ÙˆÓ ı¤ÛÂ-
ˆÓ ‹Ù·Ó ıÂÙÈÎ¤˜ ÛÙË ·ÚÔ˘Û›· ·ÈÌÔÚÚ·Á›·˜ ÙˆÓ Ô‡ÏˆÓ
Î·Ù¿ ÙËÓ ·Ó›¯ÓÂ˘ÛË. √È ·Ú·ÙËÚÔ‡ÌÂÓÂ˜ ÌÂÙ·‚ÔÏ¤˜ ÙˆÓ

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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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.

CCOOMMPPOOSSIITTIIOONN OOFF SSUUPPRRAA-- AANNDD SSUUBB--GGIINNGGIIVVAALL
MMIICCRROOBBIIOOTTAA BBEEFFOORREE AANNDD AAFFTTEERR RREEMMOOVVAALL OOFF
OORRTTHHOODDOONNTTIICC AAPPPPLLIIAANNCCEESS

Local environmental changes induced by the presence of

·ÈÌÔÚÚ·ÁÈÎÒÓ ‰ÂÈÎÙÒÓ Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈ-
Î‹˜ ıÂÚ·Â›·˜ ·Ô‰›‰ÔÓÙ·È ÛÙËÓ ·‡ÍËÛË ÙˆÓ ÊÏÂÁÌÔÓˆ-
‰ÒÓ ‰ÈËı‹ÛÂˆÓ ÛÙÔÓ Û˘Ó‰ÂÙÈÎfi ÈÛÙfi ÙˆÓ Ô‡ÏˆÓ ·fi ÙËÓ
Û˘ÛÛÒÚÂ˘ÛË ÙË˜ ÌÈÎÚÔ‚È·Î‹˜ Ï¿Î·˜. ∏ ·ÈÌÔÚÚ·Á›· Î·Ù¿
ÙËÓ ·Ó›¯ÓÂ˘ÛË ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ Â›Ó·È Û˘Ó¿ÚÙËÛË
ÙÔ˘ ‚·ıÌÔ‡ ÙË˜ ÊÏÂÁÌÔÓ‹˜ ‰ËÏ·‰‹ fiÛÔ Ë ÊÏÂÁÌÔÓ‹ ÂÈ-
‰ÂÈÓÒÓÂÙ·È ·fi ÙËÓ ·˘Í·ÓfiÌÂÓË ÔÛfiÙËÙ· ÙË˜ Ï¿Î·˜,
ÙfiÛÔ Ë ·ÈÌÔÚÚ·Á›· Á›ÓÂÙ·È ÂÓÙÔÓfiÙÂÚË. ªÂ ÙËÓ ÂÁÎ·Ù¿ÛÙ·-
ÛË ÙË˜ ÊÏÂÁÌÔÓ‹˜, ÂÌÊ·Ó›˙ÔÓÙ·È ÌÂÙ·‚ÔÏ¤˜ (‰È·ÛÙÔÏ‹-
·‡ÍËÛË ‰È·ÂÚ·ÙfiÙËÙ·˜) ÙÔ˘ ÌÈÎÚÔ·ÁÁÂÈ·ÎÔ‡ Ï¤ÁÌ·ÙÔ˜
ÙˆÓ Ô‡ÏˆÓ, ·Ú·ÏÂ‡Úˆ˜ ÙÔ˘ ÚÔÛÂÊ˘ÎfiÙÔ˜ ÂÈıËÏ›-
Ô˘. √È ÌÂÙ·‚ÔÏ¤˜ ·˘Ù¤˜ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙÔ ÏÂÙfi Î·È
ÂÍÂÏÎˆÌ¤ÓÔ ÂÈı‹ÏÈÔ ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜, Ô˘
Ê¤ÚÓÂÈ ÙÔ ÌÈÎÚÔ·ÁÁÂÈ·Îfi Ï¤ÁÌ· ÈÔ ÎÔÓÙ¿ ÛÙÔ ÂÍˆÙÂÚÈÎfi
ÂÚÈ‚¿ÏÏÔÓ, ‰ËÌÈÔ˘ÚÁÂ› Û˘Óı‹ÎÂ˜ Â‡ÎÔÏË˜ ‰È¿ÚÚËÍË˜
ÙˆÓ ·ÁÁÂÈ·ÎÒÓ ÙÔÈ¯ˆÌ¿ÙˆÓ Î·È ÂÔÌ¤Óˆ˜ ·ÈÌÔÚÚ·ÁÈÎ‹
·ÓÙ›‰Ú·ÛË. 
ŸÛÔÓ ·ÊÔÚ¿ ÙËÓ ÎÏÈÓÈÎ‹ ·Ú¿ÌÂÙÚÔ ÙÔ˘ ‚¿ıÔ˘˜ ı˘Ï¿-
ÎÔ˘ (probing depth, PD), oÈ ·Ú·ÙËÚÔ‡ÌÂÓÂ˜ ·ÏÏ·Á¤˜
ÌÂÙ¿ ÙËÓ ¤Ó·ÚÍË ÙË˜ ıÂÚ·Â›·˜ ÂÈ‚Â‚·ÈÒÓÔ˘Ó ÙËÓ ÂÈ‚¿-
Ú˘ÓÛË Ô˘ ÂÈÊ¤ÚÔ˘Ó ÔÈ ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜ ÛÙÔ˘˜
ÂÚÈÔ‰ÔÓÙÈÎÔ‡˜ ÈÛÙÔ‡˜. ™ÙË ÌÂÏ¤ÙË ÙË˜ Diamanti-Kipioti
Î·È Û˘Ó. (1987) ÂÓÒ ÌÂÙÚ‹ıËÎ·Ó ÛÙËÓ ·Ú¯ÈÎ‹ ÂÍ¤Ù·ÛË Ì›·
Â‚‰ÔÌ¿‰· ÚÈÓ ÙËÓ ¤Ó·ÚÍË ÙË˜ ıÂÚ·Â›·˜ ‚¿ıË ı˘Ï¿ÎˆÓ
2,4 mm, ÛÙÔ Ù¤ÏÔ˜ ÙË˜ ÌÂÏ¤ÙË˜ ÌÂÙ¿ ÙËÓ ·Ú¤ÏÂ˘ÛË ÙÂÛ-
Û¿ÚˆÓ ÌËÓÒÓ ·fi ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ Î·Ù·-
ÌÂÙÚ‹ıËÎ·Ó ‚¿ıË ı˘Ï¿ÎˆÓ Ì¤ÛË˜ ÙÈÌ‹˜ 3,31 mm. µ¿ıË
ı˘Ï¿ÎˆÓ 4 mm ÌÂÙÚ‹ıËÎ·Ó ÁÈ· ÚÒÙË ÊÔÚ¿ 4-7 Â‚‰Ô-
Ì¿‰Â˜ ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ Î·È ÛÂ ÂÏ¿¯È-
ÛÙÂ˜ ÂÚÈÙÒÛÂÈ˜ ·ÓÈ¯ÓÂ‡ıËÎ·Ó ‚¿ıË > 5 mm ÛÙËÓ ÙÂÏÂ˘-
Ù·›· ÂÍ¤Ù·ÛË. ∞ÓÙÈı¤Ùˆ˜, ÛÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘ ‰ÂÓ Î·Ù·-
ÁÚ¿ÊËÎ·Ó ·ÍÈÔÛËÌÂ›ˆÙÂ˜ ·ÏÏ·Á¤˜ Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙˆÓ
ÚÔÁÚ·ÌÌ·ÙÈÛÌ¤ÓˆÓ ÂÍÂÙ¿ÛÂˆÓ. ∞ÒÏÂÈ· ÚfiÛÊ˘ÛË˜
‰ÂÓ ·ÓÈ¯ÓÂ‡ıËÎÂ ÌÂ ÙÔÓ ÂÚÈÔ‰ÔÓÙÈÎfi ·ÓÈ¯ÓÂ˘Ù‹Ú· ÛÂ
ÔÏfiÎÏËÚË ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÌÂÏ¤ÙË˜, ·Ô‰›‰ÔÓÙ·˜ ÙËÓ
·‡ÍËÛË ÙÔ˘ ‚¿ıÔ˘˜ ÙˆÓ ı˘Ï¿ÎˆÓ ÛÙË ‰ËÌÈÔ˘ÚÁ›· „Â˘-
‰Ôı˘Ï¿ÎˆÓ.
∆· Â˘Ú‹Ì·Ù· ÙË˜ ÌÂÏ¤ÙË˜ Ùo˘ Paolantonio Î·È Û˘Ó. (1999)
·Ó·ÊÔÚÈÎ¿ ÌÂ ÙÔ ‚¿ıÔ˜ ı˘Ï¿ÎÔ˘ ‰ÂÓ Î·Ù·ÁÚ¿ÊÔ˘Ó ·ÏÏ·-
Á¤˜ ÛÙÈ˜ ı¤ÛÂÈ˜ ÂÏ¤Á¯Ô˘. ∞ÓÙÈı¤Ùˆ˜, Î·Ù¿ ÙÔ ¯ÚÔÓÈÎfi ‰È¿-
ÛÙËÌ· ÌÂÙ·Í‡ ÙË˜ Ù¤Ù·ÚÙË˜ Î·È ÙË˜ ‰ˆ‰¤Î·ÙË˜ Â‚‰ÔÌ¿‰·˜
ÌÂÙ¿ ÙËÓ ·Ú¯ÈÎ‹ ÂÍ¤Ù·ÛË, Î·Ù·ÁÚ¿ÊËÎÂ ÌÈÎÚ‹ ·ÏÏ¿ fi¯È
ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹ ·‡ÍËÛË ÙÔ˘ ‚¿ıÔ˘˜ ı˘Ï¿ÎÔ˘ ÛÙÈ˜
ı¤ÛÂÈ˜ ‰ÔÎÈÌ·Û›·˜. ™‡ÌÊˆÓ· ÌÂ Ù· ÛÙÔÈ¯Â›· Ì›·˜ ÌÂÏ¤ÙË˜ Ë
·ÏÏ·Á‹ ·˘Ù‹ ·o‰›‰ÂÙ·È ÛÂ Ì›· Ì¤ÙÚÈ· ˘ÂÚÏ·Û›· ÙˆÓ
Ô‡ÏˆÓ, ¯ˆÚ›˜ ·ÒÏÂÈ· ÚfiÛÊ˘ÛË˜, Ë ÔÔ›· Û˘Ì‚·›ÓÂÈ
Û˘¯Ó¿ ÛÂ ·ÛıÂÓÂ›˜ Ô˘ ˘Ô‚¿ÏÏÔÓÙ·È ÛÂ ıÂÚ·Â›· ÌÂ ·Î›-
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ÓËÙÂ˜ ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜ (∞lexander, 1991).
™‡ÌÊˆÓ· ÌÂ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÌÂÏ¤ÙË˜ ÙÔ˘ Huser Î·È
Û˘Ó. (1990), ·Ú·ÙËÚ‹ıËÎÂ ·‡ÍËÛË ÌÈÎÚÔ‡ ‚·ıÌÔ‡ ÙÔ˘
‚¿ıÔ˘˜ ÙˆÓ ı˘Ï¿ÎˆÓ ÁÈ· ÙËÓ ÔÌ¿‰· ‰ÔÎÈÌ·Û›·˜, fiÔ˘ ÙÔ
23% ÙˆÓ ÂÍÂÙ·˙fiÌÂÓˆÓ ı¤ÛÂˆÓ Â›¯·Ó ‚¿ıÔ˜ 4 mm ÙËÓ
ÂÓÂÓËÎÔÛÙ‹ ËÌ¤Ú· ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈ-
ÎÒÓ ‰·ÎÙ˘Ï›ˆÓ. ¢ÂÓ ·Ú·ÙËÚ‹ıËÎÂ ‚¿ıÔ˜ ı˘Ï¿ÎÔ˘
ÌÂÁ·Ï‡ÙÂÚÔ˘ ÙˆÓ 3 mm ÁÈ· ÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘. ∫·Ù¿
Û˘Ó¤ÂÈ· ‰ÂÓ ·ÓÈ¯ÓÂ‡ıËÎÂ ·ÒÏÂÈ· ÚfiÛÊ˘ÛË˜ ÛÙË ‰È¿Ú-
ÎÂÈ· ·˘Ù‹˜ ÙË˜ ÌÂÏ¤ÙË˜.
ªÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ ÛËÌÂÈÒÓÂÙ·È ‚ÂÏÙ›ˆÛË
Î·È ÁÈ· ÙËÓ ÎÏÈÓÈÎ‹ ·Ú¿ÌÂÙÚÔ ÙÔ˘ ‚¿ıÔ˘˜ ı˘Ï¿ÎÔ˘. √
Sallum Î·È Û˘Ó. (2004), ‰È·›ÛÙˆÛ·Ó fiÙÈ Ù· ÌÂÙÚÔ‡ÌÂÓ·
‚¿ıË ı˘Ï¿ÎˆÓ ‹Ù·Ó 2,5±0,51 mm ÛÙËÓ ·Ú¯ÈÎ‹ ÂÍ¤Ù·ÛË,
ÂÓÒ ÙËÓ ÙÚÈ·ÎÔÛÙ‹ ËÌ¤Ú· ÌÂÙÚ‹ıËÎ·Ó 1,9±0,42 mm ‚¿ıË
ı˘Ï¿ÎˆÓ ÛÙÈ˜ ÂÍÂÙ·˙fiÌÂÓÂ˜ ı¤ÛÂÈ˜. ∂ÔÌ¤Óˆ˜, Û‡ÌÊˆÓ·
ÌÂ Ù· ‰Â‰ÔÌ¤Ó· ·˘Ù¿ ‰ÂÓ ·Ú·ÙËÚÂ›Ù·È ÌfiÓÈÌË Î·È ÌË
·Ó·ÛÙÚ¤„ÈÌË Î·Ù·ÛÙÚÔÊ‹ ÙˆÓ ÈÛÙÒÓ ÙÔ˘ ÂÚÈÔ‰ÔÓÙ›Ô˘ ˆ˜
·ÔÙ¤ÏÂÛÌ· ÙË˜ ·ÚÔ˘Û›·˜ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘-
ÒÓ. ™Â ·ÓÙ›ıÂÛË ÌÂ Ù· ÚÔ·Ó·ÊÂÚı¤ÓÙ·, ‰È¿ÊÔÚÂ˜ ÌÂÏ¤ÙÂ˜
·Ó·Ê¤ÚÔ˘Ó ˘„ËÏfiÙÂÚË ·Ó·ÏÔÁ›· ·ÒÏÂÈ·˜ ÚfiÛÊ˘ÛË˜
ÛÂ ¿ÙÔÌ· Ô˘ ˘Ô‚¿ÏÏÔÓÙ·È ÛÂ ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›·
Û˘ÁÎÚÈÙÈÎ¿ ÌÂ ¿ÙÔÌ· Ô˘ ‰ÂÓ Ê¤ÚÔ˘Ó ÔÚıÔ‰ÔÓÙÈÎ¿ ÌË¯·-
Ó‹Ì·Ù· (∑achrisson Î·È Alnaes, 1973, 1974). ™‡ÌÊˆÓ· ÌÂ
ÙÈ˜ ÌÂÏ¤ÙÂ˜ ·˘Ù¤˜, ¤¯ÂÈ ˘ÔÛÙËÚÈ¯ıÂ› Â›ÛË˜ fiÙÈ Ë ·ÚÔ˘Û›·
ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ ÂÈ‰ÂÈÓÒÓÂÈ ÚÔ¸¿Ú¯Ô˘-
Û· ÊÏÂÁÌÔÓÒ‰Ë ÓfiÛÔ ÙÔ˘ ÂÚÈÔ‰ÔÓÙ›Ô˘ Î·È Ô‰ËÁÂ› ÛÂ
·ÒÏÂÈ· ÚfiÛÊ˘ÛË˜ Ô˘ ‰ÂÓ ÍÂÂÚÓ¿ ÌÂÚÈÎ¿ ‰¤Î·Ù· ÙÔ˘
¯ÈÏÈÔÛÙÔ‡. ∫ÏÈÓÈÎ¿ Î·È ·ÎÙÈÓÔÁÚ·ÊÈÎ¿ Â˘Ú‹Ì·Ù· ‰È·Êfi-
ÚˆÓ ÌÂÏÂÙÒÓ ·Ó·Ê¤ÚÔ˘Ó fiÙÈ Ë Ô˘Ï›ÙÈ‰· ÌÔÚÂ› Ó· ÂÍÂÏÈ-
¯ıÂ› ÛÂ ÂÚÈÔ‰ÔÓÙ›ÙÈ‰· ÌÂ ÛËÌ·ÓÙÈÎ‹ ·ÒÏÂÈ· ÚfiÛÊ˘ÛË˜
ÛÙÈ˜ ÂÚÈÔ¯¤˜ ÙÔÔı¤ÙËÛË˜ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ‰·ÎÙ˘Ï›ˆÓ
(Alstad Î·È ∑achrisson, 1979; Sadowsky Î·È µeGole, 1981;
Legott Î·È Û˘Ó., 1984). ∏ ÌÂÙ¿‚·ÛË ·˘Ù‹ ÂÍ·ÚÙ¿Ù·È ·fi
ÙËÓ ÏÔÈÌÔÁfiÓÔ ‰‡Ó·ÌË ÙˆÓ ÌÈÎÚÔ‚›ˆÓ Î·È ÙËÓ ‰˘Ó·ÙfiÙË-
Ù· ÙˆÓ ·Ì˘ÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ ÙÔ˘ ÍÂÓÈÛÙ‹ Ó· ·ÓÙÈ·Ú¤Ï-
ıÔ˘Ó ÙÈ˜ ·ıÔÏÔÁÈÎ¤˜ ‰ÈÂÚÁ·Û›Â˜. ∏ ˘ÔÔ˘ÏÈÎ‹ ‹ ˘ÂÚÔ˘-
ÏÈÎ‹ ÙÔÔı¤ÙËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ‰·ÎÙ˘Ï›ˆÓ Î·ıÔÚ›˙ÂÈ
ÛÂ ÛËÌ·ÓÙÈÎfi ‚·ıÌfi ÙËÓ ·ÓÙ›‰Ú·ÛË ÙˆÓ ÂÚÈÔ‰ÔÓÙÈÎÒÓ
ÈÛÙÒÓ ÛÙË ·ÚÔ˘Û›· ÙË˜ ÌÈÎÚÔ‚È·Î‹˜ Ï¿Î·˜. ∏ ˘ÔÔ˘ÏÈ-
Î‹ ÙÔÔı¤ÙËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ‰·ÎÙ˘Ï›ˆÓ ÌÔÚÂ› Ó·
Ô‰ËÁ‹ÛÂÈ ÛÙËÓ ÂÌÊ¿ÓÈÛË ÙË˜ ÈÛÙÔ·ıÔÏÔÁÈÎ¿ ·Ô‰Â‰ÂÈÁ-
Ì¤ÓË˜ ÂÁÎ·ÙÂÛÙËÌ¤ÓË˜ ¯ÚfiÓÈ·˜ Ô˘Ï›ÙÈ‰·˜. ∏ ÂÁÎ·ÙÂÛÙËÌ¤-
ÓË ¯ÚfiÓÈ· Ô˘Ï›ÙÈ‰· ÂÍÂÏ›ÛÛÂÙ·È fiÙ·Ó ÔÈ Û˘Óı‹ÎÂ˜ ÙÔ ÂÈ-
ÙÚ¤„Ô˘Ó ÛÂ ÚÔ¯ˆÚËÌ¤ÓË ‚Ï¿‚Ë, Ë ÔÔ›· ·ÔÙÂÏÂ› ÙËÓ
ÙÂÏÈÎ‹ Ê¿ÛË ÛÙËÓ ·ıÔÏÔÁ›· ÙË˜ ÂÚÈÔ‰ÔÓÙÈÎ‹˜ ‚Ï¿‚Ë˜
(·Ú¯fiÌÂÓË ÂÚÈÔ‰ÔÓÙ›ÙÈ‰·). ∏ ·ÎÔÏÔ˘ı›· ÙˆÓ ‰ÈÂÚÁ·ÛÈÒÓ

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 plaque 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
plaque. 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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·˘ÙÒÓ ·Ú·ÙËÚ‹ıËÎÂ ÛÂ Ì›· ÈÛÙÔÏÔÁÈÎ‹ ÌÂÏ¤ÙË, Û‡ÌÊˆ-
Ó· ÌÂ Ù· Â˘Ú‹Ì·Ù· ÙË˜ ÔÔ›·˜ ı· Ú¤ÂÈ Ó· ·ÔÊÂ‡ÁÂÙ·È
Ë ˘ÔÔ˘ÏÈÎ‹ ÙÔÔı¤ÙËÛË ÙˆÓ ‰·ÎÙ˘Ï›ˆÓ (Diedrich Î·È
Û˘Ó., 2001). ™ÙËÓ ÈÛÙÔÏÔÁÈÎ‹ ·˘Ù‹ ÌÂÏ¤ÙË, ·Ú·ÙËÚ‹ıËÎÂ
fiÙÈ Ë ¤ÎıÂÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ‰·ÎÙ˘Ï›ˆÓ ÛÙÔÓ ˘ÔÔ˘-
ÏÈÎfi ¯ÒÚÔ ÁÈ· ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ¤ÍÈ ÌËÓÒÓ ÚÔÎ·ÏÂ›
·ÒÏÂÈ· ÎÔÏÏ·ÁfiÓÔ˘ Î·È ·ÎÚÔÚÚÈ˙ÈÎ‹ ÌÂÙ·ÙfiÈÛË ÙÔ˘
ÚÔÛÂÊ˘ÎfiÙÔ˜ ÂÈıËÏ›Ô˘ ¤Ú·Ó ÙË˜ ·‰·Ì·ÓÙÈÓÔÔÛÙÂÈÓÈ-
Î‹˜ ¤ÓˆÛË˜. ∆Ô ÎÏÈÓÈÎfi ·ÔÙ¤ÏÂÛÌ· ·˘ÙÒÓ Î·È Î¿ÔÈˆÓ
¿ÏÏˆÓ ÈÛÙÔ·ıÔÏÔÁÈÎÒÓ Â˘ÚËÌ¿ÙˆÓ Â›Ó·È Ë ·ÒÏÂÈ·
ÚfiÛÊ˘ÛË˜ Î·È Ô Û¯ËÌ·ÙÈÛÌfi˜ ÙˆÓ ı˘Ï¿ÎˆÓ. 

ªªππ∫∫ƒƒ√√µµππ∞∞∫∫∏∏ ™™ÀÀ¡¡££∂∂™™∏∏ ÀÀ¶¶∂∂ƒƒ√√ÀÀ§§ππ∫∫∏∏™™ ∫∫∞∞ππ
ÀÀ¶¶√√√√ÀÀ§§ππ∫∫∏∏™™ ÃÃ§§øøƒƒππ¢¢∞∞™™ ¶¶ƒƒππ¡¡ ∫∫∞∞ππ ªª∂∂∆∆∞∞ ∆∆∏∏¡¡
∞∞ºº∞∞ππƒƒ∂∂™™∏∏ ∆∆øø¡¡ √√ƒƒ££√√¢¢√√¡¡∆∆ππ∫∫øø¡¡ ™™ÀÀ™™∫∫∂∂ÀÀøø¡¡ 

√È ÙÔÈÎ¤˜ ÂÚÈ‚·ÏÏÔÓÙÈÎ¤˜ ·ÏÏ·Á¤˜ Ô˘ Â¤Ú¯ÔÓÙ·È
ÏfiÁˆ ÙË˜ ·ÚÔ˘Û›·˜ ÙˆÓ ·ÁÎ˘Ï›ˆÓ Î·È ÙˆÓ ‰·ÎÙ˘Ï›ˆÓ
ÌÔÚÔ‡Ó Ó· ÂËÚÂ¿ÛÔ˘Ó ÛËÌ·ÓÙÈÎ¿ ÙËÓ ÂÁÎ·Ù¿ÛÙ·ÛË Î·È
·Ó¿Ù˘ÍË Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ ÌÈÎÚÔ‚È·ÎÒÓ ÂÈ‰ÒÓ. ™˘ÁÎÂÎÚÈ-
Ì¤Ó·, ÔÈ ÔÚıÔ‰ÔÓÙÈÎÔ› ‰·ÎÙ‡ÏÈÔÈ Ô˘ ÂÚÈ‚¿ÏÏÔ˘Ó ÛÙ·ıÂ-
Ú¿ Ù· ‰fiÓÙÈ· ‰ËÌÈÔ˘ÚÁÔ‡Ó ÚÔÂÍÔ¯¤˜, ‰ÈÂ˘ÎÔÏ‡ÓÔÓÙ·˜ ÙË
Û˘ÁÎ¤ÓÙÚˆÛË Ï¿Î·˜ Î·È ÚÔÎ·ÏÒÓÙ·˜ Â˘ÓÔ˚Î¤˜ Û˘Óı‹-
ÎÂ˜ ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË Î·È ÂÍ¤ÏÈÍË ÙË˜ ¯ÚfiÓÈ·˜ ÂÚÈÔ‰ÔÓÙ›-
ÙÈ‰·˜ (Lang Î·È Û˘Ó., 1983). ∞Ó Ï¿‚Ô˘ÌÂ ˘fi„Ë fiÙÈ Ë
ÂÚÈÔ‰ÔÓÙÈÎ‹ ÓfiÛÔ˜, Û˘¯Ó¿ ·Ó·Ù‡ÛÛÂÙ·È ÛÂ ‰fiÓÙÈ· Ô˘
ÂÚÈ‚¿ÏÏÔÓÙ·È ·fi ·ÁÎ‡ÏÈ·, ÙfiÙÂ Î·ı›ÛÙ·Ù·È ·Ó·ÁÎ·›Ô Ó·
·Ó·˙ËÙËıÔ‡Ó ·ÏÏ·Á¤˜ ÛÙË Û‡ÓıÂÛË ÙË˜ ÌÈÎÚÔ‚È·Î‹˜ ¯Ïˆ-
Ú›‰·˜ ÏËÛ›ÔÓ ÙË˜ ÂÚÈÔ¯‹˜ ÙˆÓ ÚÔÛÎÔÏÏËÌ¤ÓˆÓ ·ÁÎ˘-
Ï›ˆÓ.
™ÙË ÚfiÛÊ·ÙË ÌÂÏ¤ÙË Ùo˘ Lee Î·È Û˘Ó. (2005) Û˘ÌÌÂÙÂ›-
¯·Ó Û˘ÓÔÏÈÎ¿ 36 ·ÛıÂÓÂ›˜, ·fi ÙÔ˘˜ ÔÔ›Ô˘˜ ÔÈ 17 ˘Ô-
‚Ï‹ıËÎ·Ó ÛÂ ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· ÌÂ ·Î›ÓËÙÂ˜ Û˘ÛÎÂ˘-
¤˜ (ÔÌ¿‰· ‰ÔÎÈÌ·Û›·˜) Î·È ÔÈ ˘fiÏÔÈÔÈ ‰ÂÓ ¤ÊÂÚ·Ó
Î¿ÔÈÔ Ù‡Ô Û˘ÛÎÂ˘ÒÓ (ÔÌ¿‰· ÂÏ¤Á¯Ô˘). √ ÛÎÔfi˜ ·˘Ù‹˜
ÙË˜ ÌÂÏ¤ÙË˜ ‹Ù·Ó Ó· ÚÔÛ‰ÈÔÚÈÛıÂ› Î·È ÂÈÏ¤ÔÓ Ó·
Û˘ÁÎÚÈıÂ› Ë ·ÚÔ˘Û›· ÙˆÓ ÂÚÈÔ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ
ÛÙËÓ ˘ÔÔ˘ÏÈÎ‹ Ï¿Î· ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÛıÂÓÒÓ ÌÂ
Ô˘Ï›ÙÈ‰· ÛÂ Û¯¤ÛË ÌÂ ÂÎÂ›ÓÔ˘˜ Ô˘ ‰ÂÓ ¤ÊÂÚ·Ó Î¿ÔÈÔ
Ù‡Ô Û˘ÛÎÂ˘ÒÓ. ™ÙËÓ ˘ÔÔ˘ÏÈÎ‹ Ï¿Î· ÙˆÓ ·ÛıÂÓÒÓ ÌÂ
·Î›ÓËÙÂ˜ ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜ ·ÓÈ¯ÓÂ‡ıËÎÂ Ô ÂÈÔÏ·-
ÛÌfi˜ ÂÙ¿ ‰˘ÓËÙÈÎ¿ ÂÚÈÔ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ, Î·È
Û˘ÁÎÂÎÚÈÌ¤Ó· ÙË˜ Treponema denticola (∆.denticola),
Porphyromonas gingivalis (P. gingivalis), Tannerella
forsythensis (∆. forsythensis), Campylobacter rectus (C.
rectus), P. intermedia, Prevotella nigrescens (P.
nigrescens), Î·È ÙÔ˘ ∞.·. ™Ù· ¿ÙÔÌ· Ô˘ ¤ÊÂÚ·Ó ÙÈ˜

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 (Löe 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 Löe, 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-



E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H √ÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· & ÎÏÈÓÈÎ¤˜, ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ¤˜ ·ÏÏ·Á¤˜ / Orthodontic treatment &, clinical, microbiological changes

E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H 2006 ñ TOMO™ 9 ñ TEYXO™ 2 111

Û˘ÛÎÂ˘¤˜, Û·Ê¤ÛÙ·Ù· ˘ÂÚÂ›¯·Ó Ë ∆. forsythensis, T.
denticola, C. rectus Î·È P. nigrescens. AÓÙÈı¤Ùˆ˜, ‰ÂÓ Î·Ù·-
ÁÚ¿ÊËÎÂ ÛÙ·ÙÈÛÙÈÎÒ˜ ÛËÌ·ÓÙÈÎ‹ ‰È·ÊÔÚ¿ ÁÈ· ÙÈ˜ ‰‡Ô ÔÌ¿-
‰Â˜ ·Ó·ÊÔÚÈÎ¿ ÌÂ ÙÔÓ ÂÈÔÏ·ÛÌfi ÙˆÓ P. gingivalis, P.
intermedia Î·È ∞.·. T· ·ÔÙÂÏ¤ÛÌ·Ù· ·˘Ù¿ ˘Ô‰ÂÈÎÓ‡-
Ô˘Ó, fiÙÈ Ë ·ÚÔ˘Û›· ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÌÔÚÂ›
Ó· ·˘Í‹ÛÂÈ ÙÔÓ ÂÈÔÏ·ÛÌfi Î¿ÔÈˆÓ ÂÚÈÔ·ıÔÁfiÓˆÓ
‚·ÎÙËÚ›ˆÓ ÛÙËÓ ˘ÔÔ˘ÏÈÎ‹ Ï¿Î·. ∆· Â›‰Ë ∆. denticola
Î·È T. forsythensis, Ù· ÔÔ›· ·ÓÈ¯ÓÂ‡ıËÎ·Ó ÛÙ· ¿ÙÔÌ· Ô˘
¤ÊÂÚ·Ó ÙÈ˜ Û˘ÛÎÂ˘¤˜, Â›Ó·È ·˘ÛÙËÚ¿ ·Ó·ÂÚfi‚ÈÔÈ ÌÈÎÚÔÔÚ-
Á·ÓÈÛÌÔ› Î·È Ë Û˘¯ÓfiÙËÙ· ·ÔÌfiÓˆÛ‹˜ ÙÔ˘˜ ·˘Í¿ÓÂÙ·È ÛÂ
‚·ıÂ›˜ ÂÚÈÔ‰ÔÓÙÈÎÔ‡˜ ı˘Ï¿ÎÔ˘˜ (Kigure Î·È Û˘Ó., 1995).
∆Ô Â›‰Ô˜ ÙË˜ ÛÂÈÚÔ¯·›ÙË˜ ∆. denticola ·ÚÔ˘ÛÈ¿˙ÂÈ Úˆ-
ÙÂÔÏ˘ÙÈÎ‹ ‰Ú¿ÛË ÛÙÔ ÚÔÛÂÊ˘Îfi˜ ÂÈı‹ÏÈÔ ÌÂ ÙËÓ Î·Ù·-
ÛÙÚÔÊ‹ ÙˆÓ ·Ó·ÛÙÔÏ¤ˆÓ ÙË˜ ÎÔÏÏ·ÁÂÓ¿ÛË˜.
∂›ÛË˜, ÛÙË ÌÂÏ¤ÙË Ùo˘ Lee Î·È Û˘Ó. (2005), ÂÍÂÙ¿ÛÙËÎÂ
Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ÎÏÈÓÈÎ¤˜ ·Ú·Ì¤ÙÚÔ˘˜ Ô ÂÈÔÏ·ÛÌfi˜ ÙˆÓ
ÂÚÈÔ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ ·fi ‰Â›ÁÌ·Ù· ˘ÔÔ˘ÏÈÎ‹˜
Ï¿Î·˜ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÛıÂÓÒÓ ÌÂ Ô˘Ï›ÙÈ‰· Î·È ·ÛıÂÓÒÓ
¯ˆÚ›˜ Î·Ó¤Ó· Ù‡Ô Û˘ÛÎÂ˘ÒÓ. ™‡ÌÊˆÓ· ÌÂ ÙËÓ ·Ú·ÙË-
ÚÔ‡ÌÂÓË ·ÈÌÔÚÚ·ÁÈÎ‹ ·ÓÙ›‰Ú·ÛË Î·Ù¿ ÙËÓ ·Ó›¯ÓÂ˘ÛË ÙË˜
Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ (BOP), Ë ∆. denticola ‹Ù·Ó ÂÈÎÚ·-
ÙÔ‡Û· ÛÙ· ıÂÙÈÎ¿ ‰Â›ÁÌ·Ù· ·ÈÌÔÚÚ·Á›·˜ Î·Ù¿ ÙËÓ ·Ó›¯ÓÂ˘-
ÛË Û˘ÁÎÚÈÙÈÎ¿ ÌÂ Ù· ·ÚÓËÙÈÎ¿ ‰Â›ÁÌ·Ù· ÙË˜ ÔÌ¿‰·˜ ‰ÔÎÈ-
Ì·Û›·˜. ™˘ÁÎÂÎÚÈÌ¤Ó·, fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘,
ÙÔ Â›‰Ô˜ ÙË˜ ÛÂÈÚÔ¯·›ÙË˜ ∆. denticola, Ë ∆. forsythensis, Ë
ƒ. gingivalis, Ë P. intermedia Î·È Ô ∞.· ÂÈÎÚ·ÙÔ‡Ó ÛÙ·
ıÂÙÈÎ¿ ‰Â›ÁÌ·Ù· ·ÈÌÔÚÚ·Á›·˜ Î·Ù¿ ÙËÓ ·Ó›¯ÓÂ˘ÛË ÙË˜
Ô˘ÏÔ‰ÔÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜. ™ÙÔ˘˜ ·ÛıÂÓÂ›˜ Ô˘ ¤ÊÂÚ·Ó ÙÈ˜
Û˘ÛÎÂ˘¤˜, ÂÎÙfi˜ ÙÔ˘ ‚·ÎÙËÚ›Ô˘ P.gingivalis ‰ÂÓ ÛËÌÂÈÒ-
ıËÎÂ ·‡ÍËÛË ÙÔ˘ ÂÈÔÏ·ÛÌÔ‡ ÙˆÓ ÂÚÈÔ·ıÔÁfiÓˆÓ
‚·ÎÙËÚ›ˆÓ ÌÂ ÙËÓ ·‡ÍËÛË ÙˆÓ ÙÈÌÒÓ ÙÔ˘ Ô˘ÏÈÎÔ‡ ‰Â›ÎÙË
(GI) (Löe and Silness, 1963). ŸÌˆ˜, Ô ÂÈÔÏ·ÛÌfi˜ ÙˆÓ
ÂÚÈÛÛfiÙÂÚˆÓ ÂÚÈÔ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ ÛÙËÓ ÔÌ¿‰·
ÂÏ¤Á¯Ô˘ ÛËÌÂ›ˆÛÂ ¿ÌÂÛË ·‡ÍËÛË ÌÂ ÙËÓ ¿ÓÔ‰Ô ÙˆÓ ÙÈÌÒÓ
ÙÔ˘ GI. ∆Ô ÛÙÔÈ¯Â›Ô ·˘Ùfi ·Ô‰ÂÈÎÓ‡ÂÈ, fiÙÈ Ì›· ÌÂÁ·Ï‡ÙÂÚË
ÔÈÎÈÏ›· ÂÚÈÔ·ıÔÁfiÓˆÓ ·ÓÈ¯ÓÂ‡ÂÙ·È ÛÙËÓ ÔÌ¿‰· ‰ÔÎÈ-
Ì·Û›·˜, ·ÎfiÌË Î·È ÛÂ ‰Â›ÁÌ·Ù· ÌÂ ¯·ÌËÏ¿ Â›Â‰· ÙÈÌÒÓ
GI. ∞Ó·ÊÔÚÈÎ¿ ÌÂ ÙÔ ‚¿ıÔ˜ ÙÔ˘ ı˘Ï¿ÎÔ˘ (PD), ‰ÂÓ ‚Ú¤-
ıËÎ·Ó ÛÙ·ÙÈÛÙÈÎÒ˜ ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜ ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô
ÔÌ¿‰ˆÓ. ∂›ÛË˜, ÛÂ Û¯¤ÛË ÌÂ ÙË ÎÏÈÓÈÎ‹ ·Ú¿ÌÂÙÚÔ ÙÔ˘
‰Â›ÎÙË Ï¿Î·˜ (PL. I) (Silness and Löe, 1964), ÛÙËÓ ÔÌ¿‰·
‰ÔÎÈÌ·Û›·˜ ‰ÂÓ ÛËÌÂÈÒıËÎ·Ó ·ÍÈÔÛËÌÂ›ˆÙÂ˜ ‰È·ÊÔÚ¤˜.
∞Ó fiÌˆ˜ ·Ó·ÊÂÚıÔ‡ÌÂ ÛÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘, ÔÈ ·Ó·ÏÔÁ›Â˜
ÙˆÓ ∆. denticola, T. forsythensis, P. gingivalis Î·È P.
intermedia ·˘Í‹ıËÎ·Ó ¿ÌÂÛ· Î·ıÒ˜ ·˘Í‹ıËÎÂ ÙÔ ‚¿ıÔ˜
ı˘Ï¿ÎÔ˘.

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
gracilis (B. gracilis), Fusobacterium nucleatum (F. nuclea-
tum), P. intermedia and Selomonas decreased in number
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ŸÛÔÓ ·ÊÔÚ¿ ÙÔÓ Gram-·ÚÓËÙÈÎfi Î·È ‰˘ÓËÙÈÎ¿ ·Ó·ÂÚfi‚ÈÔ
∞.·, ·ÓÈ¯ÓÂ‡ÙËÎÂ ÌÂ›ˆÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ ÛÙËÓ ˘ÔÔ˘-
ÏÈÎ‹ Ï¿Î· ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÛıÂÓÒÓ ÌÂ ¯ÚfiÓÈ· ÂÚÈÔ‰Ô-
ÓÙ›ÙÈ‰· ¤ÍÈ Â‚‰ÔÌ¿‰Â˜ ÌÂÙ¿ ÙËÓ ÚfiÛ‰ÂÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ
(∆1) Û˘ÁÎÚÈÙÈÎ¿ ÌÂ Ù· Â›Â‰· Ô˘ ·ÓÈ¯ÓÂ‡ÙËÎ·Ó ÚÈÓ ÙËÓ
¤Ó·ÚÍË ÙË˜ ıÂÚ·Â›·˜ (∆2) (Speer Î·È Û˘Ó., 2004).™ÙËÓ ›‰È·
ÌÂÏ¤ÙË ·Ú·ÙËÚ‹ıËÎ·Ó ·ÚfiÌÔÈÂ˜ ‰È·Î˘Ì¿ÓÛÂÈ˜ Î·È
Û˘ÁÎÂÎÚÈÌ¤Ó· ÌÂ›ˆÛË ÙˆÓ ÂÈ¤‰ˆÓ ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô
ÂÚÈfi‰ˆÓ ÁÈ· Ù· Gram-·ÚÓËÙÈÎ¿ ÌÈÎÚfi‚È·
Capnocytophaga gingivalis (C. gingivalis),
Capnocytophaga ochracea (C. ochracea), fiˆ˜ Â›ÛË˜ Î·È
ÁÈ· ÙÔ ·ÚÓËÙÈÎfi Î·Ù¿ Gram ‰˘ÓËÙÈÎ¿ ·Ó·ÂÚfi‚ÈÔ ‚·ÎÙ‹ÚÈÔ
Eikenella corrodens (E. corrodens). ™ÙÔÓ ·ÓÙ›Ô‰·, Ù·
Î‡ÚÈ· Â˘Ú‹Ì·Ù· ·fi ÙË ÌÂÏ¤ÙË ÙÔ˘ Paolantonio Î·È Û˘Ó.
(1999), ‹Ù·Ó Ë ·ÔÌfiÓˆÛË ÙÔ˘ ∞.· ÛÂ ˘„ËÏ¤˜ ·Ó·ÏÔÁ›Â˜
·fi ‰Â›ÁÌ·Ù· ˘ÔÔ˘ÏÈÎ‹˜ Ï¿Î·˜ ·ÛıÂÓÒÓ ÌÂ ÔÚıÔ‰Ô-
ÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜. ∏ ˘„ËÏ‹ Û˘¯ÓfiÙËÙ· ·ÔÌfiÓˆÛË˜ ÙÔ˘
∞.· ·fi ·ÛıÂÓÂ›˜ ÌÂ ·Î›ÓËÙÂ˜ ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜ ‰ÂÓ
Ê·›ÓÂÙ·È Ó· ·ÓÙÈÚÔÛˆÂ‡ÂÈ ·Ú¿ÁÔÓÙ· ÎÈÓ‰‡ÓÔ˘ ÁÈ· ÂÈ-
‰Â›ÓˆÛË ÙË˜ ˘ÁÂ›·˜ ÙˆÓ ÂÚÈÔ‰ÔÓÙÈÎÒÓ ÈÛÙÒÓ. ™ÙË ÌÂÏ¤ÙË
ÙÔ˘ PaÔlantonio Î·È Û˘Ó. (1997), fiÔ˘ ÂÍÂÙ¿ÛÙËÎ·Ó ÙÚÈ¿-
ÓÙ· ÔÚıÔ‰ÔÓÙÈÎÔ› ·ÛıÂÓÂ›˜ ÁÈ· ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÙÚÈÒÓ
ÂÙÒÓ, ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ ·ÒÏÂÈ· ÚfiÛÊ˘ÛË˜ ·Úã fiÙÈ Ô
∞.· ·ÓÈ¯ÓÂ‡ıËÎÂ ÛÂ ˘„ËÏ¤˜ ·Ó·ÏÔÁ›Â˜ ˘ÔÔ˘ÏÈÎ¿. ∏ ·Ô-
ÌfiÓˆÛË ÙÔ˘ ∞.· ÛÂ ˘„ËÏ¤˜ ·Ó·ÏÔÁ›Â˜ ·fi ‰Â›ÁÌ·Ù· ˘Ô-
Ô˘ÏÈÎ‹˜ Ï¿Î·˜ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÛıÂÓÒÓ ÌÔÚÂ› Ó·
Û˘Û¯ÂÙÈÛıÂ› ÌÂ Ì›· ·˘ÍËÌ¤ÓË ·Ó›¯ÓÂ˘ÛË ÙÔ˘ ÂÓ˙‡ÌÔ˘ ÙË˜
·Û·ÚÙÈÎ‹˜ ·ÌÈÓÔÙÚ·ÓÛÊÂÚ¿ÛË˜ ÛÙÔ Ô˘ÏÈÎfi ˘ÁÚfi
(Perinetti Î·È Û˘Ó., 2004). ™Â Ì›· ÚÔËÁÔ‡ÌÂÓË ÌÂÏ¤ÙË
ÂÚÈÁÚ¿ÊËÎÂ ·˘Ù‹ Ë Û˘Û¯¤ÙËÛË ÌÂÙ·Í‡ ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘
∞.· Î·È ÙË˜ ÂÓ˙˘Ì·ÙÈÎ‹˜ ‰Ú·ÛÙËÚÈfiÙËÙ·˜ ÙË˜ ·Û·ÚÙÈÎ‹˜
·ÌÈÓÔÙÚ·ÓÛÊÂÚ¿ÛË˜ ÛÙÔ Ô˘ÏÈÎfi ˘ÁÚfi (∫uru Î·È Û˘Ó.,
1999). ∂ÈÏ¤ÔÓ, ÂÈÎ¿˙ÂÙ·È Ë ·˘ÍËÌ¤ÓË ·Ó›¯ÓÂ˘ÛË ÙÔ˘
ÂÓ˙‡ÌÔ˘ ÙË˜ ·Û·ÚÙÈÎ‹˜ ·ÌÈÓÔÙÚ·ÓÛÊÂÚ¿ÛË˜ Ô˘ ·Ú·-
ÙËÚÂ›Ù·È ÛÙÔ Ô˘ÏÈÎfi ˘ÁÚfi ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÛıÂÓÒÓ Ó·
ÔÊÂ›ÏÂÙ·È ÛÙÈ˜ ÚÔÛ·ÚÌÔÛÙÈÎ¤˜ ÌÂÙ·‚ÔÏ¤˜ ÙˆÓ ÈÛÙÒÓ ·fi
ÙÈ˜ ÌÂÙ·ÎÈÓ‹ÛÂÈ˜ ÙˆÓ ‰ÔÓÙÈÒÓ (Rygh, 1972, 1976). ∏ ˘·ÏÔ-
ÂÈ‰‹˜ ÂÎÊ‡ÏÈÛË ·ÔÙÂÏÂ› ·Ú¿‰ÂÈÁÌ· ÚÔÛ·ÚÌÔÛÙÈÎ‹˜
ÌÂÙ·‚ÔÏ‹˜ ÙÔ˘ ÂÚÈÚÚÈ˙›Ô˘ È‰È·›ÙÂÚË˜ ÎÏÈÓÈÎ‹˜ ÛËÌ·Û›·˜,
‰ÈfiÙÈ Ë ‡·ÚÍË ÔÛÙÂÔÎÏ·ÛÙÒÓ ÂÚÈÊÂÚÈÎ¿ ÙË˜ ˘·Ï·ÂÈ‰Ô‡˜
ÂÎÊ‡ÏÈÛË˜ Û˘ÓÙÂÏÂ› ÛÙÔ Ê·ÈÓfiÌÂÓÔ ÙË˜ ¤ÌÌÂÛË˜ ·ÔÚÚfi-
ÊËÛË˜. H ‰ËÌÈÔ˘ÚÁ›· ÌÈ·˜ ˙ÒÓË˜ ˘·ÏÔÂÈ‰Ô‡˜ ÂÎÊ‡ÏÈÛË˜
¤¯ÂÈ ÂÚÈÁÚ·ÊÂ› ˆ˜ Ì›· ÂÛÙÈ·Î‹ ¿ÛËÙË Ó¤ÎÚˆÛË, ÛÙËÓ
ÔÔ›· ÂÓ‰Â¯ÔÌ¤Óˆ˜ Ó· ÔÊÂ›ÏÂÙ·È Ë ·˘ÍËÌ¤ÓË ·Ó›¯ÓÂ˘ÛË
ÙÔ˘ ÂÓ˙‡ÌÔ˘ ÙË˜ ·Û·ÚÙÈÎ‹˜ ·ÌÈÓÔÙÚ·ÓÛÊÂÚ¿ÛË˜ ÛÙÔ
ÂÍˆÎ˘ÙÙ¿ÚÈÔ ÂÚÈ‚¿ÏÏÔÓ ÙˆÓ ÂÚÈÔ¯ÒÓ ›ÂÛË˜ ·fi ÙÈ˜
ÂÊ·ÚÌÔ˙fiÌÂÓÂ˜ ÔÚıÔ‰ÔÓÙÈÎ¤˜ ‰˘Ó¿ÌÂÈ˜ (Davidovitch Î·È

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 plaque 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
plaque 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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Û˘Ó., 1988).
∂ÈÏ¤ÔÓ, Ë ·ÔÌfiÓˆÛË ÙÔ˘ ∞.· ÛÂ ˘„ËÏ¤˜ ·Ó·ÏÔÁ›Â˜
·fi ‰Â›ÁÌ·Ù· ˘ÔÔ˘ÏÈÎ‹˜ Ï¿Î·˜ ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÛıÂ-
ÓÒÓ ÂÈÛËÌ¿ÓıËÎÂ Î·È ÛÂ Ì›· Û˘Á¯ÚÔÓÈÎ‹ ÌÂÏ¤ÙË, Û‡Ì-
ÊˆÓ· ÌÂ ÙËÓ ÔÔ›· Ë ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›-
·˜ ‰ÂÓ ÂËÚÂ¿˙ÂÈ ÙÈ˜ ÎÏÈÓÈÎ¤˜ ·Ú·Ì¤ÙÚÔ˘˜ Î·ıÒ˜ Î·È ÙËÓ
·Ó·ÏÔÁ›· ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ Ô˘ ‹Ù·Ó ıÂÙÈÎ¿ ÛÙËÓ ·ÚÔ˘Û›·
ÙÔ˘ ∞.· (Paolantonio Î·È Û˘Ó., 1996). ∂›ÛË˜ ÛÙË ÌÂÏ¤ÙË
·˘Ù‹ ·Ó·Ê¤ÚÂÙ·È, fiÙÈ Ô Ù‡Ô˜ ÙˆÓ Û˘ÛÎÂ˘ÒÓ ‰ÂÓ ‰È·‰Ú·-
Ì·Ù›˙ÂÈ Î·ıÔÚÈÛÙÈÎfi ÚfiÏÔ ·Êã ÂÓfi˜ ÛÙË Û˘¯ÓfiÙËÙ· ·Ó›-
¯ÓÂ˘ÛË˜ ÙÔ˘ ∞.· Î·È ·Êã ÂÙ¤ÚÔ˘ ÛÙÈ˜ ÎÏÈÓÈÎ¤˜ ·Ú·Ì¤-
ÙÚÔ˘˜. ∂ÎÙfi˜ ÙˆÓ ÚÔ·Ó·ÊÂÚı¤ÓÙˆÓ, Â›Ó·È Èı·ÓfiÓ Ë ˘Ô-
Ô˘ÏÈÎ‹ ·Ô›ÎËÛË ÙÔ˘ ∞.· ÛÂ ˘„ËÏ¤˜ ·Ó·ÏÔÁ›Â˜ Ó· ÌËÓ
Û¯ÂÙ›˙ÂÙ·È ÌfiÓÔ ÌÂ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ
Û˘ÛÎÂ˘ÒÓ, ·ÏÏ¿ Î·È ÌÂ ÙËÓ ·Ú·ÙËÚÔ‡ÌÂÓË ·‡ÍËÛË ÙË˜
ÔÛfiÙËÙ·˜ ÙË˜ ˘ÂÚÔ˘ÏÈÎ‹˜ Ï¿Î·˜ ·fi ÙËÓ ·ÚÔ˘Û›·
ÙˆÓ Û˘ÛÎÂ˘ÒÓ (Paolantonio Î·È Û˘Ó., 1999). ¶Ú¿ÁÌ·ÙÈ,
˘¿Ú¯ÂÈ ·Ó·ÊÔÚ¿ ÙÔ˘ Û˘Û¯ÂÙÈÛÌÔ‡ ·˘ÙÔ‡, Û‡ÌÊˆÓ· ÌÂ
ÙËÓ ÔÔ›· Ô ∞.· ·ÔÌÔÓÒÓÂÙ·È Û˘¯ÓfiÙÂÚ· ÛÙËÓ ·ÚÔ˘Û›·
ÌÂÁ·Ï‡ÙÂÚˆÓ ÔÛÔÙ‹ÙˆÓ ˘ÂÚÔ˘ÏÈÎ‹˜ Ï¿Î·˜ (Wolff Î·È
Û˘Ó., 1985).
™Â Ì›· ·Ó¿ÏÔÁË ¤ÚÂ˘Ó· ÙË˜ Diamanti-Kipioti Î·È Û˘Ó.
(1987), ÂÈÛËÌ·›ÓÂÙ·È Ë ÂÌÊ¿ÓÈÛË ¿ÏÏˆÓ ÂÈÎÚ·ÙÔ‡ÓÙˆÓ
ÂÚÈÔ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ 4-7 Â‚‰ÔÌ¿‰Â˜ ÌÂÙ¿ ÙËÓ
ÙÔÔı¤ÙËÛË ÙˆÓ ·Î›ÓËÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ. ∆·
ÌÂÏ·ÓÈÓÔÁfiÓ· ‚·ÎÙËÚÈÔÂÈ‰‹ Î·È ÔÈ ·ÎÙÈÓÔÌ‡ÎËÙÂ˜, Î·È
Û˘ÁÎÂÎÚÈÌ¤Ó· Ô ∞ctinomyces odontolyticus (∞.
Ôdontolyticus) Î·È Ë ƒ. intermedia ·ÓÈ¯ÓÂ‡ıËÎ·Ó ÛÂ ˘„Ë-
Ï¤˜ ·Ó·ÏÔÁ›Â˜ ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ
‰·ÎÙ˘Ï›ˆÓ. ™‡ÌÊˆÓ· fiÌˆ˜ ÌÂ Ù· Â˘Ú‹Ì·Ù· ÙË˜ ÌÂÏ¤ÙË˜
ÙË˜ Speer Î·È Û˘Ó. (2004), Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰Ô-
ÓÙÈÎ‹˜ ıÂÚ·Â›·˜ ÂÓËÏ›ÎˆÓ ÌÂ ¯ÚfiÓÈ· ÂÚÈÔ‰ÔÓÙ›ÙÈ‰· Î·È
Û˘ÁÎÂÎÚÈÌ¤Ó· ¤ÍÈ Â‚‰ÔÌ¿‰Â˜ ÌÂÙ¿ ÙËÓ ¤Ó·ÚÍË ÙË˜ ıÂÚ·-
Â›·˜ (T2), ·ÓÈ¯ÓÂ‡ıËÎ·Ó ¯·ÌËÏfiÙÂÚÂ˜ ·Ó·ÏÔÁ›Â˜ ÙÔ˘ ∞.
odontolyticus Û˘ÁÎÚÈÙÈÎ¿ ÌÂ ÙÈ˜ ·Ó·ÏÔÁ›Â˜ ÚÈÓ ÙË ¤Ó·ÚÍË
ÙË˜ ıÂÚ·Â›·˜ (T1). ™ÙË ÌÂÏ¤ÙË Ô˘ ‰ÈÂÍ‹Á·Á·Ó ÔÈ Huser
Î·È Û˘Ó. (1990), ·Ú·ÙËÚ‹ıËÎÂ ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ
Û˘ÛÎÂ˘ÒÓ Î·È ÙË ÌÂÙ·‚ÔÏ‹ ÙˆÓ ÙÔÈÎÒÓ Û˘ÓıËÎÒÓ,
·ÏÏ·Á‹ ÛÙË Û‡ÓıÂÛË ÙË˜ ˘ÔÔ˘ÏÈÎ‹˜ ÌÈÎÚÔ‚È·Î‹˜ ¯ÏˆÚ›-
‰·˜ Î·ıÒ˜ ÂÁÎ·Ù·ÛÙ¿ıËÎ·Ó ·Ó·ÂÚfi‚È· Gram-·ÚÓËÙÈÎ¿
‚·ÎÙ‹ÚÈ· ÛÙÔ ÔÈÎÔÛ‡ÛÙËÌ· ÙÔ˘ ˘ÔÔ˘ÏÈÎÔ‡ ¯ÒÚÔ˘.
™˘ÁÎÂÎÚÈÌ¤Ó·, ·Ú·ÙËÚ‹ıËÎÂ ·‡ÍËÛË ÛÙËÓ ·Ó·ÏÔÁ›· ÙˆÓ
ÌÂÏ·ÓÈÓÔÁfiÓˆÓ ‚·ÎÙËÚÈÔÂÈ‰ÒÓ Î·È ÂÈ‰ÈÎfiÙÂÚ· ÛÙË ƒ.
intermedia, ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙË ÌÂÏ¤ÙË ÙË˜ Speer Î·È Û˘Ó.
(2004) Ô˘ Î·Ù¤ÁÚ·„·Ó ÌÂ›ˆÛË ÙˆÓ ·Ó·ÏÔÁÈÒÓ ÙË˜ P.
intermedia ¤ÍÈ Â‚‰ÔÌ¿‰Â˜ ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ
Û˘ÛÎÂ˘ÒÓ. ∂›ÛË˜, Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ·Ú·ÙËÚ‹ÛÂÈ˜ ÙË˜

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 plaque 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 plaque 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.a and 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



Speer Î·È Û˘Ó. (2004), Ù· ·Ó·ÂÚfi‚È· Gram-·ÚÓËÙÈÎ¿
ÌÈÎÚfi‚È· T. forsythensis, Bacteroides gracilis (B. gracilis),
Fusobacterium nucleatum (F. nucleatum), P. intermedia
Î·È Selenomonas ·ÚÔ˘Û›·Û·Ó ÌÂ›ˆÛË ÙˆÓ ·Ó·ÏÔÁÈÒÓ
ÙÔ˘˜ ¤ÍÈ Â‚‰ÔÌ¿‰Â˜ ÌÂÙ¿ ÙËÓ ¤Ó·ÚÍË ÙË˜ ıÂÚ·Â›·˜ ÛÂ ·ÓÙ›-
ıÂÛË ÌÂ ÙÔ ÌÈÎÚfi‚ÈÔ C.rectus Ô˘ ·ÚÔ˘Û›·ÛÂ ·‡ÍËÛË
ÙËÓ ›‰È· ¯ÚÔÓÈÎ‹ ÂÚ›Ô‰Ô. √È Speer Î·È Û˘Ó. (2004) ·Ô‰›-
‰Ô˘Ó ÙËÓ ÌÂÙ·ÙfiÈÛË ÙË˜ ·ıÔÏÔÁÈÎ‹˜ ˘ÔÔ˘ÏÈÎ‹˜ ÌÈÎÚÔ-
¯ÏˆÚ›‰·˜ ÛÂ Ê˘ÛÈÔÏÔÁÈÎ‹ ÛÙËÓ ·ÂÏÂ˘ı¤ÚˆÛË ÈfiÓÙˆÓ
ÓÈÎÂÏ›Ô˘ ·fi Ù· ÌÂÙ·ÏÏÈÎ¿ ·ÁÎ‡ÏÈ· NiTi®. ∆· ÈfiÓÙ· ·˘Ù¿
ÂÓ‰Â¯ÔÌ¤Óˆ˜ Ó· ÂÈ‰ÚÔ‡Ó ‚Ï·ÙÈÎ¿ Ì¤Ûˆ ÙË˜ ÌÂÙ·ÏÏÈÎ‹˜
‰È¿‚ÚˆÛË˜ ÛÙ· ÂÚÈÔ·ıÔÁfiÓ· ‚·ÎÙ‹ÚÈ·, Û˘Ì‚¿ÏÏÔÓÙ·˜
ÛÙËÓ Â·Ó·ÊÔÚ¿ ÙË˜ Ê˘ÛÈÔÏÔÁÈÎ‹˜ ¯ÏˆÚ›‰·˜. ∆· ‰È·ÊÔ-
ÚÂÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù· Ô˘ ÚÔÎ‡ÙÔ˘Ó ·fi ÙÈ˜ ‰È¿ÊÔÚÂ˜
ÂÚÂ˘ÓËÙÈÎ¤˜ ÔÌ¿‰Â˜, ÌÔÚÔ‡Ó Ó· ·Ô‰ÔıÔ‡Ó ÛÙË ¯Ú‹ÛË
‰È·ÊÔÚÂÙÈÎÒÓ ÙÂ¯ÓÈÎÒÓ ·Ó›¯ÓÂ˘ÛË˜ ÙˆÓ ‰˘ÓËÙÈÎ¿ ÂÚÈÔ-
·ıÔÁfiÓˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ.
ŸÙ·Ó ÂÍÂÙ¿ÛÙËÎÂ ÁÈ· ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÙÚÈÒÓ Â‚‰ÔÌ¿‰ˆÓ
ÌÂ ËÏÂÎÙÚÔÓÈÎfi ÌÈÎÚÔÛÎfiÈÔ Û¿ÚˆÛË˜ Ë ˘ÂÚÔ˘ÏÈÎ‹
Ï¿Î· ·ÛıÂÓÒÓ Ô˘ ¤ÊÂÚ·Ó ÔÚıÔ‰ÔÓÙÈÎ¿ ·ÁÎ‡ÏÈ·, ‰È·È-
ÛÙÒıËÎÂ ¤ÓÙÔÓË ‚·ÎÙËÚÈ·Î‹ ·Ô›ÎËÛË ÛÙ· ·ÁÎ‡ÏÈ·, ÙËÓ
Û˘ÁÎÔÏÏËÙÈÎ‹ Ô˘Û›· Î·È ÙÈ˜ Ô‰ÔÓÙÈÎ¤˜ ÂÈÊ¿ÓÂÈÂ˜ ÏËÛ›ÔÓ
ÙˆÓ ·ÁÎ˘Ï›ˆÓ (Sukontapatipark Î·È Û˘Ó., 2001). ∏ ÂÍ¤Ù·-
ÛË ÌÂ ÙÔ ËÏÂÎÙÚÔÓÈÎfi ÌÈÎÚÔÛÎfiÈÔ Û¿ÚˆÛË˜ ÚÔÛÊ¤ÚÂÈ
ÙË ‰˘Ó·ÙfiÙËÙ· ÌÈ·˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ·Ó¿Ï˘ÛË˜ ÙÔ˘ ÂÈÊ·-
ÓÂÈ·ÎÔ‡ ÛÙÚÒÌ·ÙÔ˜ ÙË˜ ‚·ÎÙËÚÈ·Î‹˜ ·Ô›ÎËÛË˜. ª›·
Â‚‰ÔÌ¿‰· ÌÂÙ¿ ÙË Û˘ÁÎfiÏÏËÛË ÙˆÓ ·ÁÎ˘Ï›ˆÓ ·Ú·ÙË-
ÚÔ‡ÓÙ·È Â˘‰È¿ÎÚÈÙÔÈ Û¯ËÌ·ÙÈÛÌÔ› ÎfiÎÎˆÓ Î·È Ï›ÁˆÓ
Ú·‚‰fiÌÔÚÊˆÓ ÛÙÈ˜ ·‰·Ì·ÓÙÈÓÈÎ¤˜ ÂÈÊ¿ÓÂÈÂ˜ Î·È Û˘ÁÎÂ-
ÎÚÈÌ¤Ó· ·˘¯ÂÓÈÎ¿, ÂÁÁ‡˜ Î·È ¿ˆ ÙˆÓ Û˘ÛÎÂ˘ÒÓ. ªÂÚÈÎ¿
ÎÔÎÎÔÂÈ‰‹ Î‡ÙÙ·Ú· Î·ıÒ˜ ÚÔÛÎÔÏÏÒÓÙ·È, ÂÌÊ·Ó›˙ÔÓÙ·È
ˆ˜ Û¯ËÌ·ÙÈÛÌÔ› Ù‡Ô˘ ·Ï˘Û›‰·˜, ÛÙÔÈ¯Â›Ô ¯·Ú·ÎÙËÚÈÛÙÈÎfi
ÙˆÓ ÛÙÚÂÙÔÎfiÎÎˆÓ. √È ÂÈÊ¿ÓÂÈÂ˜ ÙË˜ Û˘ÁÎÔÏÏËÙÈÎ‹˜
Ô˘Û›·˜ Î·È ÙˆÓ ‰·ÎÙ˘Ï›ˆÓ ·ÔÈÎ›˙ÔÓÙ·È ·fi ÌÈÎÚÔ‚È·Î‹
Ì¿˙· ÈÔ Û˘ÓÂÎÙÈÎ‹˜ ‰ÔÌ‹˜ ·fi ÂÎÂ›ÓË ÙˆÓ Ô‰ÔÓÙÈÎÒÓ
ÂÈÊ·ÓÂÈÒÓ. ∂ÈÏ¤ÔÓ, Ë ÌÂÁ·Ï‡ÙÂÚË ÌÈÎÚÔ‚È·Î‹ ÂÓ·fi-
ıÂÛË ·Ú·ÙËÚÂ›Ù·È Î¿Ùˆ ·fi ÙÈ˜ ÚÔÛ‰¤ÛÂÈ˜ ÙˆÓ ·ÁÎ˘-
Ï›ˆÓ Î·È ÛÙËÓ ·‰Ú‹ ÂÈÊ¿ÓÂÈ· ÙË˜ Û˘ÁÎÔÏÏËÙÈÎ‹˜ Ô˘Û›·˜.
∆ËÓ ‰Â‡ÙÂÚË Â‚‰ÔÌ¿‰· ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ Û˘ÛÎÂ˘-
ÒÓ ·ÓÈ¯ÓÂ‡ıËÎ·Ó ÛÙËÓ ÂÈÊ¿ÓÂÈ· ÙË˜ ·‰·Ì·ÓÙ›ÓË˜ ÌÈÎÚÔ-
·ÔÈÎ›Â˜ ÎfiÎÎˆÓ Î·È Ú·‚‰fiÌÔÚÊˆÓ Ô˘ ÂÚÈÎÏÂ›ÔÓÙ·È
·fi ÙÔ ÌÂÛÔÎ˘ÙÙ¿ÚÈÔ ˘fiÛÙÚˆÌ· ÙË˜ Ô‰ÔÓÙÈÎ‹˜ Ï¿Î·˜.
™ÙÔ ‰È¿ÛÙËÌ· ·˘Ùfi, Î¿Ùˆ ·fi ÙÈ˜ ÚÔÛ‰¤ÛÂÈ˜ ÙˆÓ ·ÁÎ˘-
Ï›ˆÓ ÌÔÚÔ‡Ó Ó· ÚÔÛÎÔÏÏËıÔ‡Ó ¿ÏÏ· ÌÈÎÚÔ‚È·Î¿ Â›‰Ë
ÛÙ· ‹‰Ë ÚÔÛÎÔÏÏËÌ¤Ó· ‰ËÏ·‰‹ Ù· ÚˆÙÔfiÚ· Î·È Ó·
Ô‰ËÁ‹ÛÔ˘Ó ÛÙË ‰ËÌÈÔ˘ÚÁ›· ‰È·ÊfiÚˆÓ ‰ÔÌÈÎÒÓ ÌÔÓ¿‰ˆÓ
ÙË˜ Ï¿Î·˜. ∆¤ÙÔÈÔ ·Ú¿‰ÂÈÁÌ· ·ÔÙÂÏÂ› Ô Û¯ËÌ·ÙÈÛÌfi˜

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).

PPRREEVVEENNTTIIVVEE MMEEAASSUURREESS FFOORR LLIIMMIITTIINNGG BBAACCTTEERRIIAALL
PPLLAAQQUUEE IINN OORRTTHHOODDOONNTTIICC PPAATTIIEENNTTSS

According to certain studies, strict maintenance of oral
hygiene measures before orthodontic appliance place-
ment may avert the accumulation of large bacterial
plaque 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
plaque. The use of interdental cleaning means should be
recommended for patients with fixed orthodontic appli-
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‰ÔÌÈÎ‹˜ ÌÔÓ¿‰·˜ ‰›ÎË Î·ÚÔ‡ Î·Ï·ÌÔÎÈÔ‡ (corn cob)
·fi ÙËÓ ÂÎÏÂÎÙÈÎ‹ ·ÏÏËÏÔÚÔÛÎfiÏÏËÛË ÎfiÎÎˆÓ Î·È
ÓËÌ·ÙÔÂÈ‰ÒÓ ‚·ÎÙËÚ›ˆÓ. ∏ Ô‰ÔÓÙÈÎ‹ Ï¿Î· Î·ıÒ˜ Ï¤ÔÓ
‚Ú›ÛÎÂÙ·È ÛÂ ÛÙ¿‰ÈÔ ˆÚ›Ì·ÓÛË˜ ·ÔÙÂÏÂ›Ù·È ·fi ·ÙÚ·ÎÙfi-
ÌÔÚÊ· Ú·‚‰›· Î·È ÓËÌ·ÙÔÂÈ‰‹ ÌÂ Ì›· ·˘ÍËÌ¤ÓË ÔÛfiÙËÙ·
ÌÂÛÔÎ˘ÙÙ¿ÚÈÔ˘ ˘ÔÛÙÚÒÌ·ÙÔ˜. ∆¤ÏÔ˜, ÙËÓ ÙÚ›ÙË Â‚‰ÔÌ¿-
‰· ÌÂÙ¿ ÙËÓ Û˘ÁÎfiÏÏËÛË ÙˆÓ ·ÁÎ˘Ï›ˆÓ ·Ú·ÙËÚÂ›Ù·È
ÛÙËÓ ÂÈÊ¿ÓÂÈ· ÙË˜ ·‰·Ì·ÓÙ›ÓË˜ Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÛÙÔ
·˘¯ÂÓÈÎfi ÙÚÈÙËÌfiÚÈÔ ÙË˜ ·ÚÂÈ·Î‹˜ ÂÈÊ¿ÓÂÈ·˜, Ï¿Î·
ÎÔÎÎÒ‰Ô˘˜ ÌÔÚÊ‹˜ ¿ÊıÔÓË˜ ÛÂ ÌÂÛÔÎ˘ÙÙ¿ÚÈÔ ˘fiÛÙÚˆ-
Ì·. ∂ÈÏ¤ÔÓ, ·Ú·ÙËÚÂ›Ù·È ¿ÊıÔÓË ÂÓ·fiıÂÛË ÌÈÎÚÔ‚È·-
Î‹˜ Ï¿Î·˜ ÛÙÈ˜ Ô‰ÔÓÙÈÎ¤˜ ÂÈÊ¿ÓÂÈÂ˜ ÂÁÁ‡˜ Î·È ¿ˆ ÙˆÓ
Û˘ÁÎÔÏÏËÌ¤ÓˆÓ ·ÁÎ˘Ï›ˆÓ. ™ÙËÓ ·‰Ú‹ ÂÈÊ¿ÓÂÈ· ÙË˜
Û˘ÁÎÔÏÏËÙÈÎ‹˜ Ô˘Û›·˜ ÂÓ·ÔÙ›ıÂÙ·È ÒÚÈÌË Ï¿Î·, Ë
ÔÔ›· ÂÚÈ¤¯ÂÈ ÔÈÎÈÏ›· ‚·ÎÙËÚÈ·ÎÒÓ ÌÔÚÊÔÙ‡ˆÓ ÂÚÈ-
Ï·Ì‚¿ÓÔÓÙ·˜ ÔÏ˘¿ÚÈıÌ· ÓËÌ·ÙÔÂÈ‰‹ ‚·ÎÙ‹ÚÈ·. ™ÙËÓ
ÒÚÈÌË ÌÈÎÚÔ‚È·Î‹ Ï¿Î· Ô˘ ·ÔÈÎ›˙ÂÈ ÙËÓ Û˘ÁÎÔÏÏËÙÈ-
Î‹ Ô˘Û›· ÂÈÎÚ·ÙÔ‡Ó Ù· ÓËÌ·ÙÔÂÈ‰‹ Î·È ÌÈÎÚÔ‚È·ÎÔ› Û¯Ë-
Ì·ÙÈÛÌÔ› ÛÙÚÂÙÔÎfiÎÎˆÓ ÌÂ ÌÔÚÊ‹ Ì·ÎÚÈÒÓ ·Ï˘Û›‰ˆÓ.
™ÙË ÌÂÏ¤ÙË ÙÔ˘ Sukontapatipark Î·È Û˘Ó. (2001) ÁÈ· ÙÔ
¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÙˆÓ ÙÚÈÒÓ Â‚‰ÔÌ¿‰ˆÓ ‰ÂÓ ‰È·ÈÛÙÒıË-
ÎÂ ÂÁÎ·Ù¿ÛÙ·ÛË ÛÂÈÚÔÂÈ‰ÒÓ ‚·ÎÙËÚ›ˆÓ Ô˘ ·Ó‹ÎÔ˘Ó
Î˘Ú›ˆ˜ ÛÙÔ Á¤ÓÔ˜ Treponema. ∂ÓÙfi˜ ÙˆÓ ÂfiÌÂÓˆÓ Â‚‰Ô-
Ì¿‰ˆÓ Î·ıÒ˜ Ë ˆÚ›Ì·ÓÛË ÙË˜ Ï¿Î·˜ ÂÚÓ¿ÂÈ ‰È¿ÊÔÚÂ˜
Ê¿ÛÂÈ˜, ÂÓ‰¤¯ÂÙ·È Ó· Â¤Ú¯ÔÓÙ·È ÌÂÙ·‚ÔÏ¤˜ ÛÙÔ˘˜ ÌÈÎÚÔ-
‚È·ÎÔ‡˜ ÏËı˘ÛÌÔ‡˜ ÌÂ Î‡ÚÈÔ ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÙËÓ ·‡ÍË-
ÛË ÙÔ˘ ·ÚÈıÌÔ‡ ÙˆÓ ·Ó·ÂÚfi‚ÈˆÓ Î·È ÙˆÓ Gram-·ÚÓËÙÈ-
ÎÒÓ ‚·ÎÙËÚ›ˆÓ. ∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜
Î·Ù·‰ÂÈÎÓ‡Ô˘Ó ÙÔ Ì¤ÁÂıÔ˜ ÙË˜ Û˘Ì‚ÔÏ‹˜ ÙË˜ ÏÂÔÓ¿˙Ô˘-
Û·˜ Û˘ÁÎÔÏÏËÙÈÎ‹˜ Ô˘Û›·˜ ÛÙËÓ ·˘ÍËÌ¤ÓË Û˘ÛÛÒÚÂ˘ÛË
ÌÈÎÚÔ‚È·Î‹˜ Ï¿Î·˜. ∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi ·Ô‰›‰ÂÙ·È ÛÙËÓ
·‰ÚfiÙËÙ· ÙË˜ Û˘ÁÎÔÏÏËÙÈÎ‹˜ Ô˘Û›·˜ Î·È ÛÙ· ÎÂÓ¿ Ô˘
·Ú·ÙËÚÔ‡ÓÙ·È ÌÂÙ·Í‡ ÙË˜ Ô‰ÔÓÙÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜ Î·È ÙË˜
Ô˘Û›·˜, Ù· ÔÔ›· ·ÔÈÎ›˙ÔÓÙ·È ·fi ÔÏ˘¿ÚÈıÌ· ‚·ÎÙ‹ÚÈ·.
™ÙÔ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÙˆÓ ÙÚÈÒÓ Â‚‰ÔÌ¿‰ˆÓ, Ë Û˘ÛÛˆ-
ÚÂ˘Ì¤ÓË ÌÈÎÚÔ‚È·Î‹ Ï¿Î· ÛÙËÓ ·‰·Ì·ÓÙ›ÓË ÏËÛ›ÔÓ ÙˆÓ
·ÁÎ˘Ï›ˆÓ ‚Ú›ÛÎÂÙ·È ÛÂ ÚÒÈÌÔ ÛÙ¿‰ÈÔ ·Ó¿Ù˘ÍË˜.
∫·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ ÌÂ ·Î›ÓËÙÂ˜
Û˘ÛÎÂ˘¤˜ ÙÔ ÂÈÎÚ·Ù¤ÛÙÂÚÔ ·ÚÈıÌËÙÈÎ¿ Â›‰Ô˜ ÙÔ˘ Á¤ÓÔ˘˜
Candida ÛÙË ÛÙÔÌ·ÙÈÎ‹ ¯ÏˆÚ›‰· Â›Ó·È Ô ·ÂÚfi‚ÈÔ˜ Î·È
Â˘Î·ÈÚÈ·Î¿ ·ıÔÁfiÓÔ˜ ÌÈÎÚÔÔÚÁ·ÓÈÛÌfi˜ C. aldicans. ∂È-
Ï¤ÔÓ, ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ ·Î›ÓËÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ
Û˘ÛÎÂ˘ÒÓ ·Ú·ÙËÚ‹ıËÎÂ ÛËÌ·ÓÙÈÎ‹ ·‡ÍËÛË ÙˆÓ ÂÓÙÂÚÔ-
‚·ÎÙËÚÈÔÂÈ‰ÒÓ ÛÙË ÌÈÎÚÔ‚È·Î‹ ¯ÏˆÚ›‰· ÙÔ˘ ÛÙfiÌ·ÙÔ˜.
™˘ÁÎÂÎÚÈÌ¤Ó·, ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ ·Ô-
ÌÔÓÒıËÎ·Ó Ù· Â›‰Ë Enterobacter sakazakii, Enterobacter
cloacae, Enterobacter gergoviae, Enterobacter

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 plaque 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



agglomerans, Klebsiella pneumoniae, Pseudomonas
aeruginosa Î·È Ù· Â›‰Ë ÙÔ˘ Á¤ÓÔ˘˜ Yersinia Î·È
∞cinetobacter. ¶ÚÈÓ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ ·Ô-
ÌÔÓÒıËÎ·Ó Ù· Â›‰Ë Klebsiella pneumoniae, Enterobacter
sakazakii Î·È Enterobacter cloacae (∏agg Î·È Û˘Ó., 2004).
™Â Ì›· ÚfiÛÊ·ÙË ÌÂÏ¤ÙË, ÂÍÂÙ¿ÛıËÎÂ ÌÂ ÙË ÌÔÚÈ·Î‹ ÙÂ¯ÓÈ-
Î‹ ÙÔ˘ DNA-DNA ˘‚ÚÈ‰ÈÛÌÔ‡ (DNA-DNA hybridization) Ë
ÌÈÎÚÔ‚È·Î‹ ·Ô›ÎËÛË ÛÂ ÌÂÙ·ÏÏÈÎ¿ Î·È ÎÂÚ·ÌÈÎ¿ ·ÁÎ‡-
ÏÈ·. ∆· ·ÔÙÂÏ¤ÛÌ·Ù· ·˘Ù‹˜ ÙË˜ ·Ó¿Ï˘ÛË˜ ¤‰ÂÈÍ·Ó fiÙÈ
·ÔÌÔÓÒıËÎ·Ó Û˘ÓÔÏÈÎ¿ 37 Â›‰Ë ‚·ÎÙËÚ›ˆÓ, ˘ÔÓÔÒ-
ÓÙ·˜ fiÙÈ ÔÈ ÂÈÊ¿ÓÂÈÂ˜ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ ÌÔ-
ÚÔ‡Ó Ó· ÌÂÙ·‚¿ÏÏÔ˘Ó ÙÈ˜ Û˘Óı‹ÎÂ˜ ÛÙÔ ÛÙÔÌ·ÙÈÎfi ÂÚÈ-
‚¿ÏÏÔÓ Î·È Ó· Û˘Ì‚¿ÏÏÔ˘Ó ÛÙËÓ ·Ô›ÎËÛË ÌË ÂÓ‰ÔÁÂ-
ÓÒÓ ‚·ÎÙËÚ›ˆÓ (Anhoury Î·È Û˘Ó., 2002).
∆È˜ ÚÒÙÂ˜ ÙÚÈ¿ÓÙ· ËÌ¤ÚÂ˜ ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ ÔÚıÔ-
‰ÔÓÙÈÎÒÓ ÌË¯·ÓËÌ¿ÙˆÓ Î·È ÙË Ï‹„Ë ÙˆÓ ··Ú·›ÙËÙˆÓ
Ì¤ÙÚˆÓ ÛÙÔÌ·ÙÈÎ‹˜ ˘ÁÈÂÈÓ‹˜, ‰È·ÈÛÙÒÓÂÙ·È ÌÂ›ˆÛË ÙË˜
Ù¿ÍÂˆ˜ ÙÔ˘ 50% ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ ∞.· ·fi ‰Â›ÁÌ·Ù· ˘Ô-
Ô˘ÏÈÎ‹˜ Î·È ˘ÂÚÔ˘ÏÈÎ‹˜ Ï¿Î·˜. ∂›ÛË˜, ·Ú·ÙËÚ‹ıËÎÂ
ÛÙÔ ‰È¿ÛÙËÌ· ÙˆÓ ÚÒÙˆÓ ÙÚÈ¿ÓÙ· ËÌÂÚÒÓ ÌÂÙ¿ ÙËÓ ÔÏÔ-
ÎÏ‹ÚˆÛË ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜, ÛËÌ·ÓÙÈÎ‹ ÌÂ›ˆÛË
ÛÙËÓ ·Ó·ÏÔÁ›· ÙˆÓ ı¤ÛÂˆÓ Ô˘ ‹Ù·Ó ıÂÙÈÎ¤˜ ÛÙË ·ÚÔ˘-
Û›· T. forsythensis Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ıÂÚ·Â›·˜ (Sallum
Î·È Û˘Ó., 2004). ∂ÈÏ¤ÔÓ, Û‡ÌÊˆÓ· ÌÂ ÙË ÌÂÏ¤ÙË ÙË˜
Speer Î·È Û˘Ó. (2004), ‰È·ÈÛÙÒıËÎÂ ÌÂ›ˆÛË ÙˆÓ ÂÈ¤-
‰ˆÓ ÙˆÓ ÂÚÈÔ·ıÔÁfiÓˆÓ ∞.· Î·È T. forsythensis ¤ÍÈ
Â‚‰ÔÌ¿‰Â˜ ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ (∆3) Û˘ÁÎÚÈ-
ÙÈÎ¿ ÌÂ Ù· Â›Â‰· ÙˆÓ ‚·ÎÙËÚ›ˆÓ Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜
ıÂÚ·Â›·˜ (∆2) Î·È ÚÈÓ ÙËÓ ¤Ó·ÚÍË ÙË˜ (∆1).
π‰È·›ÙÂÚÔ ÂÓ‰È·Ê¤ÚÔÓ ·ÚÔ˘ÛÈ¿˙ÂÈ Ë ‰ÈÂÚÂ‡ÓËÛË ÙË˜ ˘fi-
ıÂÛË˜ Â¿Ó ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ Â›Ó·È ‰˘Ó·-
ÙfiÓ Ó· ÚÔÎÏËıÂ› ÙÚ·˘Ì·ÙÈÛÌfi˜ ÙˆÓ ÂÚÈÔ‰ÔÓÙÈÎÒÓ ÈÛÙÒÓ
Î·È ‚·ÎÙËÚÈ·ÈÌ›·, Ï·Ì‚¿ÓÔÓÙ·˜ ˘fi„Ë ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÔÈ
ÂÚÈÛÛfiÙÂÚÔÈ ÔÚıÔ‰ÔÓÙÈÎÔ› ·ÛıÂÓÂ›˜ ‰ÂÓ ÂÏ¤Á¯Ô˘Ó ·ÔÙÂ-
ÏÂÛÌ·ÙÈÎ¿ ÙËÓ ÌÈÎÚÔ‚È·Î‹ Ï¿Î·. ™ÙË ÌÂÏ¤ÙË ÙÔ˘ Burden
Î·È Û˘Ó. (2004), ÛÙËÓ ÔÔ›· Û˘ÌÌÂÙÂ›¯·Ó 30 ÔÚıÔ‰ÔÓÙÈÎÔ›
·ÛıÂÓÂ›˜, ‰ÂÓ ‰È·ÈÛÙÒıËÎÂ ÁÈ· ÙÔ˘˜ 25 ÂÍÂÙ·˙fiÌÂÓÔ˘˜
·ÓÈ¯ÓÂ‡ÛÈÌË ‚·ÎÙËÚÈ·ÈÌ›· Ï›ÁÔ ÚÈÓ Î·È ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙËÓ
·Ê·›ÚÂÛË ÙˆÓ ·ÎÈÓ‹ÙˆÓ Û˘ÛÎÂ˘ÒÓ. ∞ÓÙÈı¤Ùˆ˜, ÛÂ ¤ÓÙÂ
ÂÚÈÙÒÛÂÈ˜ ·ÓÈ¯ÓÂ‡ıËÎÂ ‚·ÎÙËÚÈ·ÈÌ›· ÂÎ ÙˆÓ ÔÔ›ˆÓ ÔÈ
Ù¤ÛÛÂÚÈ˜ Î·Ù·ÁÚ¿ÊËÎ·Ó ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ Û˘ÛÎÂ˘-
ÒÓ (13%) Î·È Ì›· Ï›ÁÔ ÚÈÓ ÙËÓ ·Ê·›ÚÂÛ‹ ÙÔ˘˜ (3 %). ∂È-
Ï¤ÔÓ, ·ÔÌÔÓÒıËÎ·Ó ÛÂ ‰Â›ÁÌ·Ù· ·›Ì·ÙÔ˜ ·Ì¤Ûˆ˜ ÌÂÙ¿
ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ ‰·ÎÙ˘Ï›ˆÓ Î·È ·ÁÎ˘Ï›ˆÓ Ô
Streptococcus sanguis (S. sanguis) Î·È Ô Streptococcus
mitis (S. mitis) ÛÂ ÔÛÔÛÙfi 6,6% ·fi ÙÔ˘˜ Û˘ÓÔÏÈÎ¿ ÂÍÂ-
Ù·˙fiÌÂÓÔ˘˜ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜ (Erverdi Î·È Û˘Ó.,

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 SnF2 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 SnF2 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 SnF2 gel containing more than 90% free Sn2+ 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 plaque 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 plaque 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). ™ÙË ÌÂÏ¤ÙË ÙˆÓ Erverdi Î·È Û˘Ó. (2000), ·ÓÈ¯ÓÂ‡ÙË-
ÎÂ ‚·ÎÙËÚÈ·ÈÌ›· ÛÂ ÔÛÔÛÙfi 6.6% Ï›ÁÔ ÚÈÓ ÙËÓ ·Ê·›ÚÂ-
ÛË ÙˆÓ ·Î›ÓËÙˆÓ Û˘ÛÎÂ˘ÒÓ. ¢Â‰ÔÌ¤ÓÔ˘ fiÙÈ Ë ÏÔÈÌÒ‰Ë˜
ÂÓ‰ÔÎ·Ú‰›ÙÈ‰· Â›Ó·È ˆ˜ Â› ÙÔ ÏÂ›ÛÙÔÓ ÛÙÚÂÙÔÎÔÎÎÈÎ‹
ÏÔ›ÌˆÍË ÙˆÓ ÁÏˆ¯›ÓˆÓ ÙˆÓ ‚·Ï‚›‰ˆÓ, ÎÚ›ÓÂÙ·È ·Ó·ÁÎ·›·
Ë ·ÍÈÔÏfiÁËÛË ÙÔ˘ È·ÙÚÈÎÔ‡ ÈÛÙÔÚÈÎÔ‡ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ
·ÛıÂÓÒÓ. EÔÌ¤Óˆ˜, Â›Ó·È ÂÍ·ÈÚÂÙÈÎ‹˜ ÛËÌ·Û›·˜ Ë ·ÓÙÈÌÂ-
ÙÒÈÛË ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÛıÂÓÒÓ Ô˘ Î·Ù·Ù¿ÛÛÔÓÙ·È Û‡Ì-
ÊˆÓ· ÌÂ ÙÔ ÈÛÙÔÚÈÎfi ÙÔ˘˜ ÛÙËÓ Î·ÙËÁÔÚ›· ˘„ËÏ‹˜ ÂÈ-
Î˘Ó‰˘ÓfiÙËÙ·˜ ÁÈ· ÂÌÊ¿ÓÈÛË ÏÔÈÌÒ‰Ô˘˜ ÂÓ‰ÔÎ·Ú‰›ÙÈ‰·˜.
™‡ÌÊˆÓ· ÌÂ ÙËÓ ∞ÌÂÚÈÎ·ÓÈÎ‹ ∫·Ú‰ÈÔÏÔÁÈÎ‹ ∂Ù·ÈÚ›·, Ë
·Ú¯ÈÎ‹ ÙÔÔı¤ÙËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ‰·ÎÙ˘Ï›ˆÓ Û˘ÌÂ-
ÚÈÏ·Ì‚¿ÓÂÙ·È ÛÙÈ˜ Ô‰ÔÓÙÈ·ÙÚÈÎ¤˜ ÂÓ¤ÚÁÂÈÂ˜ ÁÈ· ÙÈ˜ ÔÔ›Â˜
ÚÔÙÂ›ÓÂÙ·È Ë ¯ÔÚ‹ÁËÛË ¯ËÌÂÈÔÚÔÊ‡Ï·ÍË˜ (Dajani Î·È
Û˘Ó., 1997). ŸÌˆ˜, ˘¿Ú¯Ô˘Ó ÂÏ¿¯ÈÛÙÂ˜ ‚È‚ÏÈÔÁÚ·ÊÈÎ¤˜
·Ó·ÊÔÚ¤˜ Ô˘ Û˘Ó‰¤Ô˘Ó ÙËÓ ÂÌÊ¿ÓÈÛË ÙË˜ ÏÔÈÌÒ‰Ô˘˜
ÂÓ‰ÔÎ·Ú‰›ÙÈ‰·˜ ÌÂ ÙËÓ ÚfiÛ‰ÂÛË ‹ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ
ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ. ∏ ¯ÔÚ‹ÁËÛË ¯ËÌÂÈÔÚÔÊ‡Ï·-
ÍË˜ ¤ÁÎÂÈÙ·È ÛÙË ÚÔÛˆÈÎ‹ ÂÎÙ›ÌËÛË ÙÔ˘ ıÂÚ¿ÔÓÙÔ˜,
ÂÓÒ Ë ¯Ú‹ÛË ÙË˜ ¯ÏˆÚÂÍÈ‰›ÓË˜ ÚÈÓ ÙËÓ Ù¤ÏÂÛË ÙˆÓ ÔÚıÔ-
‰ÔÓÙÈÎÒÓ ÙÂ¯ÓÈÎÒÓ ÌÔÚÂ› Ó· ÌÂÈÒÛÂÈ ÙËÓ ¤ÓÙ·ÛË ÙË˜ ÚÔ-
Î·ÏÔ‡ÌÂÓË˜ ‚·ÎÙËÚÈ·ÈÌ›·˜ (Pallasch Î·È Slots, 1996). 
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™‡ÌÊˆÓ· ÌÂ Î¿ÔÈÂ˜ ÌÂÏ¤ÙÂ˜, Ë ÈÛÙ‹ Ù‹ÚËÛË ÙˆÓ ÚÔ-
‚ÏÂfiÌÂÓˆÓ Ì¤ÙÚˆÓ ÛÙÔÌ·ÙÈÎ‹˜ ˘ÁÈÂÈÓ‹˜ ÚÈÓ ÙËÓ ÙÔÔ-
ı¤ÙËÛË ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓËÌ¿ÙˆÓ, Èı·ÓfiÓ Ó·
·ÔÙÚ¤ÂÈ ÙË Û˘Ó¿ıÚÔÈÛË ÌÂÁ¿ÏˆÓ ÔÛÔÙ‹ÙˆÓ ÌÈÎÚÔ‚È·-
Î‹˜ Ï¿Î·˜ Î·È ÙËÓ ÂÎ‰‹ÏˆÛË ¤ÓÙÔÓˆÓ Ê·ÈÓÔÌ¤ÓˆÓ
ÊÏÂÁÌÔÓ‹˜ ÌÂÙ¿ ÙËÓ ÙÔÔı¤ÙËÛ‹ ÙÔ˘˜ (Lundstrom Î·È
∏amp, 1980; Lundstrom Î·È Û˘Ó., 1980). ∫·Ù¿ ÙË ‰È¿ÚÎÂÈ·
ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ Â›Ó·È ÂÈ‚Â‚ÏËÌ¤ÓË Ë ¯Ú‹ÛË
Î¿ÔÈˆÓ Û˘ÌÏËÚˆÌ·ÙÈÎÒÓ Ì¤ÛˆÓ (ÌË¯·ÓÈÎÒÓ Î·È ¯ËÌÈ-
ÎÒÓ), ‰ÈfiÙÈ ÔÈ ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜ ÏÂÈÙÔ˘ÚÁÔ‡Ó ˆ˜
·Ú¿ÁÔÓÙÂ˜ ·˘ÍËÌ¤ÓË˜ Î·Ù·ÎÚ¿ÙËÛË˜ ÌÈÎÚÔ‚È·Î‹˜ Ï¿-
Î·˜. ∏ ¯Ú‹ÛË ‰È·ÊfiÚˆÓ Û˘ÌÏËÚˆÌ·ÙÈÎÒÓ Ì¤ÛˆÓ ÌÂÛÔ-
‰fiÓÙÈÔ˘ Î·ı·ÚÈÛÌÔ‡ ı· Ú¤ÂÈ Ó· ÚÔÙÂ›ÓÂÙ·È ÛÂ ·ÛıÂÓÂ›˜
ÌÂ ·Î›ÓËÙÂ˜ ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜, ‰ÈfiÙÈ ‰ÂÓ Â›Ó·È È‰È·›-
ÙÂÚ· ·ÔÙÂÏÂÛÌ·ÙÈÎ¤˜ ·ÎfiÌË Î·È ÂÈ‰ÈÎ¤˜ ÁÈ· ÔÚıÔ‰ÔÓÙÈÎ‹
¯Ú‹ÛË Ô‰ÔÓÙfi‚Ô˘ÚÙÛÂ˜ ¯ˆÚ›˜ ÙËÓ Û˘Ó‰ÚÔÌ‹ ÙˆÓ
Û˘ÌÏËÚˆÌ·ÙÈÎÒÓ Ì¤ÛˆÓ. ∏ ¯ÚËÛÈÌÔÔ›ËÛË Ì¤ÛˆÓ
ÌÂÛÔ‰fiÓÙÈÔ˘ Î·ı·ÚÈÛÌÔ‡ ËÏÂÎÙÚÈÎÔ‡ Ù‡Ô˘ ·Ô‰ÂÈÎÓ‡Â-
Ù·È ÂÚÈÛÛfiÙÂÚÔ ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ÛÂ Û‡ÁÎÚÈÛË ÌÂ ‰È¿ÊÔ-
ÚÔ˘˜ Ù‡Ô˘˜ ÂÈ‰ÈÎÒÓ Ô‰ÔÓÙÈÎÒÓ ÓËÌ¿ÙˆÓ, fiˆ˜ ÙÔ
Superfloss Î·È ÙÔ Orthofloss. ∞˘ÙÔ› ÔÈ ‰‡Ô Ù‡ÔÈ ÓËÌ¿ÙˆÓ

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.

CCOONNCCLLUUSSIIOONNSS

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.

RReeffeerreenncceess
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Â›Ó·È ·ÔÙÂÏÂÛÌ·ÙÈÎÔ› ÌfiÓÔ ÛÙ· ÚfiÛıÈ· ‰fiÓÙÈ·, ÏfiÁˆ ÙË˜
‰˘ÛÎÔÏ›·˜ ÚÔÛ¤Ï·ÛË˜ ÛÙÈ˜ Ô›ÛıÈÂ˜ ÂÚÈÔ¯¤˜
(Djamchidi, 2001). ∞Í›˙ÂÈ Ó· ·Ó·ÊÂÚıÂ› Ë Û˘ÛÎÂ˘‹ ÌÂÛÔ-
‰fiÓÙÈÔ˘ Î·ı·ÚÈÛÌÔ‡ Water Pick Flosser (Water Pick
Flosser, Intersante GmbH, Bensheim, Germany), Ë ÔÔ›·
Â›Ó·È ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ Î·È ÛÂ ÂÚÈÙÒÛÂÈ˜ ÁÏˆÛÛÈÎ‹˜ ÙÔÔ-
ı¤ÙËÛË˜ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ. ∏ Î·Ù·ÛÎÂ˘‹ ÙË˜
‰ÈÂ˘ÎÔÏ‡ÓÂÈ ÙËÓ ¿ÌÂÛË ÚfiÛ‚·ÛË ÛÙÈ˜ ÌÂÛÔ‰fiÓÙÈÂ˜ ÂÚÈÔ-
¯¤˜ Î·È ÂÈÏ¤ÔÓ Ë ÏÂÈÙÔ˘ÚÁ›· ÙË˜ ÛÙËÚ›˙ÂÙ·È ÛÙË ÚfiÎÏË-
ÛË Ù·Ï·ÓÙÒÛÂˆÓ ÌÂ Î·ÙÂ‡ı˘ÓÛË ·˘¯ÂÓÔÌ·ÛËÙÈÎ‹ Î·È
Û˘¯ÓfiÙËÙ· 10.000 Î‡ÎÏÔ˘˜/ ‰Â˘ÙÂÚfiÏÂÙÔ.
À¿Ú¯Ô˘Ó ·ÓÙÈÁÓˆÌ›Â˜ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfi-
ÙËÙ· ÙˆÓ ¯ÂÈÚÔÎ›ÓËÙˆÓ ¤Ó·ÓÙÈ ÙˆÓ ËÏÂÎÙÚÈÎÒÓ ‹ ÂÈ‰ÈÎÒÓ
ÁÈ· ÔÚıÔ‰ÔÓÙÈÎ‹ ¯Ú‹ÛË Ô‰ÔÓÙÔ‚Ô˘ÚÙÛÒÓ. ∞fi Ù· Â˘Ú‹-
Ì·Ù· Î¿ÔÈˆÓ ÌÂÏÂÙÒÓ, ÔÈ ËÏÂÎÙÚÈÎ¤˜ Ô‰ÔÓÙfi‚Ô˘ÚÙÛÂ˜ ÌÂ
ÂÚÈÛÙÚÔÊÈÎ¤˜ Î·È ·ÏÈÓ‰ÚÔÌÈÎ¤˜ ÎÈÓ‹ÛÂÈ˜ ¤¯Ô˘Ó ·Ô‰ÂÈ-
¯ıÂ› ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙÂÚÂ˜ ÛÙËÓ ·ÔÌ¿ÎÚ˘ÓÛË ÙË˜ ÌÈÎÚÔ-
‚È·Î‹˜ Ï¿Î·˜ ¤Ó·ÓÙÈ ÙˆÓ ¯ÂÈÚÔÎ›ÓËÙˆÓ (∫ilicoglu Î·È
Û˘Ó., 1997; ∏easman Î·È Û˘Ó., 1998). ™ÙÔÓ ·ÓÙ›Ô‰·, ‰ÂÓ
·Ú·ÙËÚ‹ıËÎ·Ó ÌÂÙÚ‹ÛÈÌÂ˜ ‰È·ÊÔÚ¤˜ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ
ÌÂ›ˆÛË ÙË˜ Ï¿Î·˜ Î·È ÙˆÓ ÊÏÂÁÌÔÓˆ‰ÒÓ Ê·ÈÓÔÌ¤ÓˆÓ
ÌÂÙ·Í‡ ÌÈ·˜ ¯ÂÈÚÔÎ›ÓËÙË˜ Î·È Ì›·˜ ËÏÂÎÙÚÈÎ‹˜ ‚Ô‡ÚÙÛ·˜ ÌÂ
ÂÈ‰ÈÎ¿ Û¯Â‰È·ÛÌ¤ÓË ÎÂÊ·Ï‹ ÁÈ· ÔÚıÔ‰ÔÓÙÈÎ‹ ¯Ú‹ÛË. ∏
ËÏÂÎÙÚÈÎ‹ Ô‰ÔÓÙfi‚Ô˘ÚÙÛ· ·˘ÙÔ‡ ÙÔ˘ Ù‡Ô˘ (Braun Oral
B 3D) ·Ô‰Â›¯ıËÎÂ ÙfiÛÔ ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ fiÛÔ Ë ¯ÂÈÚÔÎ›-
ÓËÙË (Reach) ÛÙÔÓ Î·ı·ÚÈÛÌfi ÙˆÓ ÂÚÔ¯ÒÓ Á‡Úˆ ·fi ÙÈ˜
·Î›ÓËÙÂ˜ ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜. ∏ ·ÍÈÔÛËÌÂ›ˆÙË ‚ÂÏÙ›ˆ-
ÛË Ô˘ ÂÈÊ¤ÚÂÈ Ë ËÏÂÎÙÚÈÎ‹ Ô‰ÔÓÙfi‚Ô˘ÚÙÛ· Â›Ó·È Ë
ÛËÌ·ÓÙÈÎ‹ ÌÂ›ˆÛË ÙˆÓ ·ÈÌÔÚÚ·ÁÈÎÒÓ ‰ÂÈÎÙÒÓ ÛÙÈ˜ ÌÂÛÔ-
‰fiÓÙÈÂ˜ ÂÚÈÔ¯¤˜ (Hickman Î·È Û˘Ó., 2002). ¶ÚfiÛÊ·Ù·
ÂÌÊ·Ó›ÛÙËÎÂ Ì›· ËÏÂÎÙÚÔÓÈÎ‹ Ô‰ÔÓÙfi‚Ô˘ÚÙÛ· (Sonicare
sonic toothbrush), Ë ÔÔ›· ÌÂ ÙËÓ ·Ú·ÁˆÁ‹ ˘ÂÚ‹¯ˆÓ
ÚÔÎ·ÏÂ› Î·È Ì›· ‹È· ‰È·‚ÚˆÙÈÎ‹ ÂÓ¤ÚÁÂÈ·. ™‡ÌÊˆÓ· ÌÂ
Ù· Â˘Ú‹Ì·Ù· Ì›·˜ ÌÂÏ¤ÙË˜, Ë Ô‰ÔÓÙfi‚Ô˘ÚÙÛ· ·˘Ù‹ ÛÂ
Û‡ÁÎÚÈÛË ÌÂ Ì›· Û˘Ì‚·ÙÈÎ‹ ¯ÂÈÚÔÎ›ÓËÙË Ô‰ÔÓÙfi‚Ô˘ÚÙÛ·
ÚÔÛÊ¤ÚÂÈ Î·Ï‡ÙÂÚ· ·ÔÙÂÏ¤ÛÌ·Ù· ÛÙËÓ ÂÏ¿ÙÙˆÛË ÙË˜
Ï¿Î·˜ Î·È ÙË˜ Ô˘Ï›ÙÈ‰·˜ (Ho Î·È ¡iederman, 1997).
ŸÌˆ˜, Ì›· ÚfiÛÊ·ÙË ÌÂÏ¤ÙË ·Ó·Ê¤ÚÂÈ fiÙÈ Ë Sonic Ô‰Ô-
ÓÙfi‚Ô˘ÚÙÛ· ‰ÂÓ Â›Ó·È ·ÓÒÙÂÚË ¤Ó·ÓÙÈ Î¿ÔÈˆÓ ÌÔÓÙ¤ÚÓˆÓ
Û¯Â‰È·ÛÙÈÎ¿ ¯ÂÈÚÔÎ›ÓËÙˆÓ ‚Ô˘ÚÙÛÒÓ fiˆ˜ ÙË˜ ¯ÂÈÚÔÎ›ÓË-
ÙË˜ ‚fi˘ÚÙÛ·˜ elmex® interX short brush-head toothbrush
(GABA, Lorrach, Germany), ÛÙËÓ ÌÂ›ˆÛË ÙË˜ ÔÛfiÙËÙ·˜
ÙË˜ Ô‰ÔÓÙÈÎ‹˜ Ï¿Î·˜ Î·ıÒ˜ Î·È ÛÙËÓ ‡ÊÂÛË ÙË˜ Ô˘Ï›ÙÈ-
‰·˜ ÛÂ ·ÛıÂÓÂ›˜ Ô˘ ˘Ô‚¿ÏÏÔÓÙ·È ÛÂ ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·-
Â›· ÌÂ ·Î›ÓËÙÂ˜ Û˘ÛÎÂ˘¤˜.(Kossac Î·È µrinkmann, 2005).
¶·Úã fiÏÔ ·˘Ù¿, ı· ÌÔÚÔ‡Û·Ó Ó· ¯ÔÚËÁËıÔ‡Ó ÔÈ ÙÂÏÂ˘-
Ù·›Ô˘ Ù‡Ô˘ Sonic Ô‰ÔÓÙfi‚Ô˘ÚÙÛÂ˜ ÛÂ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜
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·ÛıÂÓÂ›˜, ‰ÈfiÙÈ ‰ÂÓ ÚÔÎ·ÏÔ‡Ó ‰È·‚ÚˆÙÈÎ‹ ÂÓ¤ÚÁÂÈ· ÛÂ
ÌÂÁ¿ÏÔ ‚·ıÌfi. ™˘ÌÂÚ·ÛÌ·ÙÈÎ¿, Û‡ÌÊˆÓ· ÌÂ Ù· Â˘Ú‹-
Ì·Ù· ÙË˜ ÌÂÏ¤ÙË˜ ÙÔ˘ Kossac Î·È Brinkmann (2005), Ô Û˘Ó-
‰˘·ÛÌfi˜ ÙË˜ Water Pik® Sonic Speed sonic Ô‰ÔÓÙfi‚Ô˘Ú-
ÙÛ·˜ SR-100E (Intersante, Bensheim, Germany) Î·È ÙË˜
Û˘ÛÎÂ˘‹˜ Water Pik® Flosser FL-110 (Intersante,
Bensheim, Germany) ÁÈ· ÌÂÛÔ‰fiÓÙÈÔ Î·ı·ÚÈÛÌfi ÚÔÛÊ¤-
ÚÂÈ Ù· Ì¤ÁÈÛÙ· ÛÂ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜ ÌÂ ÊÙˆ¯‹ ÛÙÔ-
Ì·ÙÈÎ‹ ˘ÁÈÂÈÓ‹. ŸÙ·Ó fiÌˆ˜ ÚfiÎÂÈÙ·È ÁÈ· ÂÓÂÚÁÔÔÈËÌ¤-
ÓÔ˘˜ Î·È Î·Ï¿ ÂÓËÌÂÚˆÌ¤ÓÔ˘˜ ·ÛıÂÓÂ›˜, Ë Ù·ÎÙÈÎ‹ ¯Ú‹ÛË
Û˘Ì‚·ÙÈÎÒÓ Ì¤ÛˆÓ ÛÙÔÌ·ÙÈÎ‹˜ ˘ÁÈÂÈÓ‹˜ ÚÔÛÊ¤ÚÂÈ ÂÍ›ÛÔ˘
Î·Ï¿ ·ÔÙÂÏ¤ÛÌ·Ù·. 
∂ÈÏ¤ÔÓ, Ë ¯Ú‹ÛË ÙÔÈÎÒÓ ¯ËÌÈÎÒÓ ·Ú·ÁfiÓÙˆÓ ˆ˜
Û˘ÌÏËÚˆÌ·ÙÈÎÒÓ Ì¤ÛˆÓ ¤¯ÂÈ ·Ô‰ÂÈ¯ıÂ› ·ÔÙÂÏÂÛÌ·ÙÈ-
Î‹ ÛÙË ‰È·Ù‹ÚËÛË Â› Ì·ÎÚfiÓ ÙË˜ ÂÚÈÔ‰ÔÓÙÈÎ‹˜ ˘ÁÂ›·˜ ÛÂ
ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜. ∫¿ÔÈÂ˜ ÌÂÏ¤ÙÂ˜ ·Ó·Ê¤ÚÔ˘Ó Ù·
·ÔÙÂÏ¤ÛÌ·Ù· ÙÔ˘ SnF2 ÛÙË ÙÚÔÔÔ›ËÛË ÙË˜ Û‡ÓıÂÛË˜
Î·È ÙÔ˘ Û¯ËÌ·ÙÈÛÌÔ‡ ÙË˜ ÌÈÎÚÔ‚È·Î‹˜ Ï¿Î·˜ (Beiraghi
Î·È Û˘Ó., 1990; Tinaroff Î·È Û˘Ó., 1989). √È ÂÚÈÛÛfiÙÂÚÂ˜
·fi ÙÈ˜ Ú·ÁÌ·ÙÔÔÈËıÂ›ÛÂ˜ ÌÂÏ¤ÙÂ˜ ¤¯Ô˘Ó ÂÈÎÂÓÙÚÒÛÂÈ
ÙÔ ÂÓ‰È·Ê¤ÚÔÓ ÙÔ˘˜ ÛÙÈ˜ Èı·Ó¤˜ ÙÚÔÔÔÈ‹ÛÂÈ˜ Ô˘ ÂÈ-
Ê¤ÚÂÈ Ô SnF2 Â›ÙÂ ÛÙË ÌÈÎÚÔ‚È·Î‹ ·Ó¿Ù˘ÍË, Â›ÙÂ ÛÙÔÓ ÌÂÙ·-
‚ÔÏÈÛÌfi Î·È ÙÔ˘˜ ÌË¯·ÓÈÛÌÔ‡˜ Ô˘ Â›Ó·È ˘Â‡ı˘ÓÔÈ ÁÈ·
ÙËÓ ÚÔÛÎfiÏÏËÛË ÙˆÓ ‚·ÎÙËÚ›ˆÓ. ™‡ÌÊˆÓ· ÌÂ Ì›· ÌÂÏ¤-
ÙË, Ë ¯Ú‹ÛË ÂÓfi˜ gel 0,4% SnF2 ÌÂ Û˘¯ÓfiÙËÙ· ‰‡Ô ÊÔÚ¤˜
ÙËÓ ËÌ¤Ú· Î·È ÂÚÈÂÎÙÈÎfiÙËÙ· ÌÂÁ·Ï‡ÙÂÚË ·fi 90% ÛÂ
ÂÏÂ‡ıÂÚÔ Sn2+ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙÔ ‚Ô‡ÚÙÛÈÛÌ· ÙˆÓ
‰ÔÓÙÈÒÓ Â›Ó·È ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙÂÚ· ÙÔ˘ ‚Ô˘ÚÙÛ›ÛÌ·ÙÔ˜
ÙˆÓ ‰ÔÓÙÈÒÓ ˆ˜ ÌÔÓ·‰ÈÎÔ‡ Ì¤ÛÔ˘ ·ÔÌ¿ÎÚ˘ÓÛË˜ ÙË˜
ÌÈÎÚÔ‚È·Î‹˜ Ï¿Î·˜. ∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ÌÂÏ¤ÙË˜ ¤‰ÂÈ-
Í·Ó Û·Ê‹ ‚ÂÏÙ›ˆÛË ÙˆÓ ÎÏÈÓÈÎÒÓ ·Ú·Ì¤ÙÚˆÓ ÙÔ˘ ‰Â›ÎÙË
Ï¿Î·˜ Î·ıÒ˜ Î·È ÙˆÓ ·ÈÌÔÚÚ·ÁÈÎÒÓ ‰ÂÈÎÙÒÓ (µoyd Î·È
Chun, 1994).
∂ÈÏ¤ÔÓ, ¤¯Ô˘Ó ÂÈÛËÌ·ÓıÂ› ÔÈ ÂÈ‰Ú¿ÛÂÈ˜ ÙË˜ ÁÏ˘ÎÔÓÈ-
Î‹˜ ¯ÏˆÚÂÍÈ‰›ÓË˜ ÛÂ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜ (∞ndersson
Î·È Û˘Ó., 1997). ™ÙËÓ Û˘ÁÎÂÎÚÈÌ¤ÓË ÌÂÏ¤ÙË ·Ó·Ê¤ÚÂÙ·È fiÙÈ
Ë ¯Ú‹ÛË ÂÓfi˜ ‰È·Ï‡Ì·ÙÔ˜ 0,12% ÁÏ˘ÎÔÓÈÎ‹˜ ¯ÏˆÚÂÍÈ‰›-
ÓË˜ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙÈ˜ Î·ıËÌÂÚÈÓ¤˜ Û˘Ó‹ıÂÈÂ˜ ÛÙÔÌ·ÙÈ-
Î‹˜ ˘ÁÈÂÈÓ‹˜ ÂÈÊ¤ÚÔ˘Ó ÛËÌ·ÓÙÈÎ‹ ÂÏ¿ÙÙˆÛË ÙË˜ Ô‰ÔÓÙÈ-
Î‹˜ Ï¿Î·˜ Î·È ‡ÊÂÛË ÙˆÓ ÊÏÂÁÌÔÓˆ‰ÒÓ Ê·ÈÓÔÌ¤ÓˆÓ. ∏
¯ÚËÛÈÌÔÔ›ËÛË ÙÔ˘ ·ÓÙÈÌÈÎÚÔ‚È·ÎÔ‡ ·˘ÙÔ‡ ‰È·Ï‡Ì·ÙÔ˜
Ú¤ÂÈ Ó· Á›ÓÂÙ·È ÌÂ ÊÂÈ‰Ò, ‰ÈfiÙÈ Ë ·ÏfiÁÈÛÙË Û˘¯ÓfiÙËÙ·
¯Ú‹ÛË˜ Î·È Ë ·Ú·ÌÔÓ‹ ÁÈ· ÌÂÁ¿ÏÔ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÙË˜
¯ÏˆÚÂÍÈ‰›ÓË˜ ÛÙË ÛÙÔÌ·ÙÈÎ‹ ÎÔÈÏfiÙËÙ· ÚÔÎ·ÏÂ› ÙËÓ
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Û˘Ó‰˘·ÛÌfi˜ ‚ÂÚÓÈÎÈÒÓ ¯ÏˆÚÂÍÈ‰›ÓË˜ Î·È ÂÏ·ÛÙÔÌÂÚÒÓ
ÌÔÓÙ¤ÏˆÓ ·ÂÏÂ˘ı¤ÚˆÛË˜ ÊıÔÚ›Ô˘ ÁÈ· ÙË ÌÂ›ˆÛË ÙˆÓ
ÌÈÎÚÔ‚È·ÎÒÓ Û˘Ó·ıÚÔ›ÛÂˆÓ Î·È ÙËÓ ·ÔÙÚÔ‹ ··Û‚Â-
ÛÙ›ˆÛË˜ ÙË˜ ·‰·Ì·ÓÙ›ÓË˜ (Banks Î·È Û˘Ó., 2000; ªattic
Î·È Û˘Ó., 2001). 
™Â ÂÚÈÙÒÛÂÈ˜ ·ÛıÂÓÒÓ ˘„ËÏÔ‡ ÂÚÈÔ‰ÔÓÙÈÎÔ‡ ÎÈÓ‰‡-

ÓÔ˘, fiÔ˘ ·ÓÈ¯ÓÂ‡ÂÙ·È Ë ·ÚÔ˘Û›· ‰˘ÓËÙÈÎ¿ ÂÚÈÔ·ıÔ-
ÁfiÓˆÓ ÌÈÎÚÔÔÚÁ·ÓÈÛÌÒÓ fiˆ˜ Ô ∞.· ··ÈÙÂ›Ù·È È‰È·›ÙÂÚË
·ÓÙÈÌÂÙÒÈÛË, ‰ÈfiÙÈ Ô Î›Ó‰˘ÓÔ˜ ÂÚ·ÈÙ¤Úˆ ÂÈ‰Â›ÓˆÛË˜
Î·È Î·Ù·ÛÙÚÔÊ‹˜ ÙˆÓ ÂÚÈÔ‰ÔÓÙÈÎÒÓ ÈÛÙÒÓ Î·Ù¿ ÙËÓ ‰È¿Ú-
ÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ Â›Ó·È ÌÂÁ¿ÏÔ˜. ™Â ÔÚıÔ-
‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜ ÌÂ ÂÊË‚ÈÎ‹ ÂÚÈÔ‰ÔÓÙ›ÙÈ‰· ÂÎÙfi˜ ÙˆÓ
ÌË¯·ÓÈÎÒÓ Ì¤ÛˆÓ ·ÔÌ¿ÎÚ˘ÓÛË˜ ÙË˜ ÌÈÎÚÔ‚È·Î‹˜ Ï¿-
Î·˜, Ë ¯Ú‹ÛË ‰È·Ï˘Ì¿ÙˆÓ ·ÓÔÚÁ¿ÓˆÓ ·Ï¿ÙˆÓ (‰ÈÎ·Ú‚Ô-
ÓÈÎfi Ó¿ÙÚÈÔ) Â›Ó·È ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ÛÙÔÓ ÂÚÈÔÚÈÛÌfi ‹ ÂÍ¿-
ÏÂÈ„Ë ‰È·ÊfiÚˆÓ ÂÚÈÔ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ. ∆· ‰È·Ï‡-
Ì·Ù· ·˘Ù¿ Â›Ó·È ‚·ÎÙËÚÈÔÎÙfiÓ· ÁÈ· ÙÔÓ ∞.·, Â›‰Ë ÛÂÈÚÔ-
¯·ÈÙÒÓ Î·È Capnocytophaga (Newbrun Î·È Hoover, 1982;
Ryder Î·È Û˘Ó., 1983; Newbrun Î·È Û˘Ó., 1984; Rams Î·È
Û˘Ó., 1984). √È Hoerman Î·È Û˘Ó. (1982) ·Ó·Ê¤ÚÔ˘Ó ÂÍ¿-
ÏÂÈ„Ë ÙˆÓ ÛÂÈÚÔ¯·ÈÙÒÓ Î·È ÎÈÓËÙÒÓ Ú·‚‰fiÌÔÚÊˆÓ ÛÂ
ÂÓ‹ÏÈÎÂ˜ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜ ÌÂ ÚÔ¯ˆÚËÌ¤ÓË
ÂÚÈÔ‰ÔÓÙ›ÙÈ‰· ÌÂÙ¿ ·fi ÙÔÈÎ‹ ÂÊ·ÚÌÔÁ‹ ÈÓÒÓ ÙÂÙÚ·Î˘-
ÎÏ›ÓË˜ ÛÙÔ˘˜ ı˘Ï¿ÎÔ˘˜. ∏ ÙÔÔı¤ÙËÛË ÙˆÓ ÈÓÒÓ Û˘ÓÈÛÙ¿-
Ù·È ÚÈÓ ÙËÓ ÚfiÛ‰ÂÛË ÙˆÓ Û˘ÛÎÂ˘ÒÓ Î·È Î¿ıÂ ÙÚÂÈ˜
Ì‹ÓÂ˜ Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ (24
Ì‹ÓÂ˜). ∂ÂÈ‰‹ ÔÈ ›ÓÂ˜ ÙÂÙÚ·Î˘ÎÏ›ÓË˜ ‰ÂÓ Â›Ó·È ‰È·ÛÒÌÂ-
ÓÔ ˘ÏÈÎfi, ··ÈÙÂ›Ù·È ÚÔÛÂÎÙÈÎfi˜ ¤ÏÂÁ¯Ô˜ ÁÈ· ÙËÓ ·ÔÊ˘-
Á‹ ·Ú·ÌÔÓ‹˜ ÙÂÌ·¯›Ô˘ ÛÙÔÓ ˘ıÌ¤Ó· ÙÔ˘ ı˘Ï¿ÎÔ˘. 
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À¿Ú¯Ô˘Ó ·Ó·ÊÔÚ¤˜ ÌÂÏÂÙÒÓ Ô˘ ·Ô‰ÂÈÎÓ‡Ô˘Ó ÙËÓ
·ÚÔ˘Û›· ÂÚÈÔ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ ÛÙËÓ ˘ÔÔ˘ÏÈÎ‹
Ï¿Î· ·ÛıÂÓÒÓ Ô˘ ˘Ô‚¿ÏÏÔÓÙ·È ÛÂ ÔÚıÔ‰ÔÓÙÈÎ‹
ıÂÚ·Â›·. √È ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜ ÚÔÎ·ÏÔ‡Ó ·ÏÏ·Á¤˜
ÛÙÔ ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ ÔÈÎÔÛ˘ÛÙ‹Ì·ÙÔ˜ ÙË˜ Ô˘ÏÔ‰ÔÓÙÈÎ‹˜
Û¯ÈÛÌ‹˜ Î·È Â˘ÓÔÔ‡Ó ÙËÓ ·Ó¿Ù˘ÍË Î·È ÛÙ·‰È·Î‹ ·‡ÍËÛË
Ì›·˜ ·Ó·ÂÚfi‚È·˜ ÌÈÎÚÔ¯ÏˆÚ›‰·˜. ∏ ÌÂÙ·ÙfiÈÛË ÙÔ˘ ÌÈÎÚÔ-
‚È·ÎÔ‡ ÊÔÚÙ›Ô˘ ÚÔ˜ Ì›· ·ıÔÁfiÓ· ¯ÏˆÚ›‰· Î·ıÈÛÙ¿ ÂÈ-
Ù·ÎÙÈÎ‹ ÙËÓ ÛˆÛÙ‹ ÂÓËÌ¤ÚˆÛË Î·È ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ
ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÛıÂÓÒÓ. ∂›Ó·È ÂÈ‚Â‚ÏËÌ¤ÓÔ˜ Ô Û¯Â‰È·-
ÛÌfi˜ ÂÓfi˜ ÚÔÁÚ¿ÌÌ·ÙÔ˜ ÛÙÔÌ·ÙÈÎ‹˜ ˘ÁÈÂÈÓ‹˜ Ô˘ Ó· ÂÍ·-
ÙÔÌÈÎÂ‡ÂÙ·È Û‡ÌÊˆÓ· ÌÂ ÙËÓ ÂÎ¿ÛÙÔÙÂ ÂÚ›ÙˆÛË ÚÈÓ ÙËÓ
¤Ó·ÚÍË ÙË˜ ıÂÚ·Â›·˜. ªÂ ÙËÓ ·Ú·Ù‹ÚËÛË ·˘Ù‹ ‰›ÓÂÙ·È
¤ÌÊ·ÛË ÛÙË ÛÔ˘‰·ÈfiÙËÙ· ÙË˜ Û˘ÓÔÏÈÎ‹˜ ‰È¿ÚÎÂÈ·˜ ÙË˜
ÈÛÙ‹˜ Ù‹ÚËÛË˜ ÙˆÓ Ì¤ÙÚˆÓ ÛÙÔÌ·ÙÈÎ‹˜ ˘ÁÈÂÈÓ‹˜ ·fi
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Ì¤ÚÔ˘˜ ÙÔ˘ ·ÛıÂÓÔ‡˜. √È ÂÓ¤ÚÁÂÈÂ˜ ·˘Ù¤˜ ‰ÂÓ Ú¤ÂÈ Ó·
ÔÚÈoıÂÙÔ‡ÓÙ·È ¯ÚÔÓÈÎ¿ ÌfiÓÔ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÚÔ-
ÁÚ·ÌÌ·ÙÈÛÌ¤ÓË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜, ·ÏÏ¿ Î·È ÚÈÓ
ÙËÓ ¤Ó·ÚÍË ÙË˜ ıÂÚ·Â›·˜ fiˆ˜ Î·È ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË
ÙˆÓ ‰·ÎÙ˘Ï›ˆÓ Î·È ·ÁÎ˘Ï›ˆÓ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙËÓ ·Ê·›-
ÚÂÛË ÙˆÓ ÌÈÎÚÔ‚È·ÎÒÓ Ï·ÎÒÓ Î·È ÙÚ˘ÁÈ·ÎÒÓ ÂÓ·Ôı¤-
ÛÂˆÓ ·fi ÙÔÓ ıÂÚ¿ÔÓÙ·. ∏ ÂÈÛ·ÁˆÁ‹ ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË
‰È·ÊfiÚˆÓ ‰È·ÁÓˆÛÙÈÎÒÓ test, ı· ‹Ù·Ó ·ÔÙÂÏÂÛÌ·ÙÈÎ‹
ÛÙËÓ ·Ó·ÁÓÒÚÈÛË ·ÛıÂÓÒÓ Ô˘ Î·Ù·Ù¿ÛÛÔÓÙ·È ÛÙËÓ Î·ÙË-
ÁÔÚ›· ˘„ËÏÔ‡ ÎÈÓ‰‡ÓÔ˘ ÁÈ· ÂÌÊ¿ÓÈÛË ÂÚÈÔ‰ÔÓÙÈÎ‹˜
ÓfiÛÔ˘. ¢Â‰ÔÌ¤ÓÔ˘ fiÙÈ ÔÈ ÔÚıÔ‰ÔÓÙÈÎ¤˜ Û˘ÛÎÂ˘¤˜ Â˘ÓÔ-
Ô‡Ó ÙËÓ Û˘ÛÛÒÚÂ˘ÛË Î¿ÔÈˆÓ ·ıÔÁfiÓˆÓ ‚·ÎÙËÚ›ˆÓ ÛÂ
˘„ËÏ¤˜ ·Ó·ÏÔÁ›Â˜, ÎÚ›ÓÂÙ·È ·Ó·ÁÎ·›Ô Ë ·Ó·ÁÓÒÚÈÛË ·˘Ù‹˜
ÙË˜ Î·ÙËÁÔÚ›·˜ ÙˆÓ ·ÛıÂÓÒÓ ÚÈÓ ÙËÓ ¤Ó·ÚÍË ÙË˜ ıÂÚ·-
Â›·˜. ªÂ ÙËÓ ·Ó·ÁÓÒÚÈÛË ·˘Ù‹ ÌÔÚÔ‡Ó Ó· ÚÔÙ·ıÔ‡Ó
Î·Ù·ÏÏËÏfiÙÂÚÂ˜ ÛÂ Û¯Â‰È·ÛÌfi Û˘ÛÎÂ˘¤˜ Ô˘ Ó· Û¤‚ÔÓÙ·È
ÙËÓ ·ÎÂÚ·ÈfiÙËÙ· Î·È ˘ÁÂ›· ÙÔ˘ ÂÚÈÔ‰ÔÓÙ›Ô˘. ™Â ·ÛıÂÓÂ›˜
˘„ËÏÔ‡ ÂÚÈÔ‰ÔÓÙÈÎÔ‡ ÎÈÓ‰‡ÓÔ˘ ··ÈÙÂ›Ù·È ÚÔÁÚ·ÌÌ·ÙÈ-
ÛÌfi˜ Û˘¯ÓÒÓ Â·ÓÂÍÂÙ¿ÛÂˆÓ ÁÈ· ·ÔÙÚ‡ÁˆÛË Î·È ¤ÏÂÁ¯Ô
ÙË˜ Ï¿Î·˜ Î·ı’fiÏË ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·-
Â›·˜, ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ ÛÙÔ ‰È¿ÛÙËÌ· ·˘Ùfi Û˘Ì‚·›ÓÔ˘Ó
ÌÈÎÚÔ‚ÈÔÏÔÁÈÎ¤˜ ÌÂÙ·‚ÔÏ¤˜ ÛÙËÓ ÔÈÎÔÏÔÁ›· ÙË˜ Ô˘ÏÔ‰Ô-
ÓÙÈÎ‹˜ Û¯ÈÛÌ‹˜ ·fi ÙËÓ ÂÁÎ·Ù¿ÛÙ·ÛË ÌÂÁ¿ÏÔ˘ ·ÚÈıÌÔ‡
·Ó·ÂÚfi‚ÈˆÓ Î˘Ú›ˆ˜ ‚·ÎÙËÚ›ˆÓ ÛÙËÓ ˘ÔÔ˘ÏÈÎ‹ Ï¿Î·.
∂ÈÏ¤ÔÓ, Â›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎfi Ó· Ú·ÁÌ·ÙÔÔÈÂ›Ù·È
ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ·˘ÙÔ‡˜ ÂÈÌÂÏËÌ¤ÓË ·ÔÙÚ‡ÁˆÛË Î·È
ÂÓ‰Â¯ÔÌ¤Óˆ˜ ÚÈ˙ÈÎ‹ ·fiÍÂÛË ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ
ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ ÌÂ ÛÎÔfi ÙËÓ ·ÔÌ¿ÎÚ˘ÓÛË ÙË˜
·ıÔÏÔÁÈÎ‹˜ ·Ó·ÂÚfi‚È·˜ ˘ÔÔ˘ÏÈÎ‹˜ ÌÈÎÚÔ¯ÏˆÚ›‰·˜. 
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