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SSTTRRUUCCTTUURREEDD  AABBSSTTRRAACCTT
AIM: To investigate the shear bond strength of
indirectly bonded Ormco lingual brackets, using
different composite bracket base preparation.
DESIGN: Prospective random study
SETTING: This study was conducted at Department of
Orthodontics of the School of Dentistry of the
University of Istanbul in 2004
MATERIAL AND METHODS: Twenty mandibular
premolars extracted for orthodontic purposes were
selected and divided into two equal groups. Group 1:
(n=10) 1 mm composite base was constructed directly
on the intact bracket base. Group 2: (n=10) the
bracket bases were first sandblasted with a
microetcher using 50 Ìm aluminium oxide particles
and then the 1 mm composite base was constructed.
INTERVENTION: The universal Lloyd testing
instrument used for the application of shear forces. 
MAIN OUTCOME MEASURES: Results were compared
statistically using analysis of variance and chi-square
tests.
RESULTS: The mean of shear bond strength test was
9.46±0.78 MPa and 12.11±0.82 MPa for group 1 and
group 2 respectively. The difference was found to be
statistically significant (P<0.001). The analysis of
variance demonstrated that there were also
statistically significant differences in adhesive
remnant index (ARI) scores between the groups
(P<0.001).
CONCLUSIONS: Sandblasting of the bracket bases
increased the shear bond strength and the redundant

¢¢OOMMHHMMEENNHH  ¶¶EEPPII§§HHææHH
™∫O¶O™: ¡· ‰ÈÂÚÂ˘ÓËıÂ› Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË
‰È¿ÙÌËÛË ÙˆÓ ÂÌÌ¤Ûˆ˜ Û˘ÁÎÔÏÏÔ‡ÌÂÓˆÓ ÁÏˆÛÛÈÎÒÓ
·ÁÎ˘Ï›ˆÓ ÙË˜ Ormco, ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ‰È·ÊÔÚÂÙÈÎ¤˜
ÌÂıfi‰Ô˘˜ ·Ú·ÛÎÂ˘‹˜ ÙË˜ ‚¿ÛË˜ ·fi Û‡ÓıÂÙË ÚËÙ›-
ÓË.
™Ã∂¢π∞™ªO™ ª∂§∂∆∏™: ªÂÏÏÔÓÙÈÎ‹ Ù˘¯·ÈÔÔÈËÌ¤-
ÓË ÌÂÏ¤ÙË.
ÃƒO¡O™ ∫∞π ∆O¶O™ ¢ƒ∞™∏™: ∏ ÂÚÁ·Û›· ·˘Ù‹ Ú·Á-
Ì·ÙÔÔÈ‹ıËÎÂ ÛÙÔ ∂ÚÁ·ÛÙ‹ÚÈÔ OÚıÔ‰ÔÓÙÈÎ‹˜ ÙË˜
O‰ÔÓÙÈ·ÙÚÈÎ‹˜ ™¯ÔÏ‹˜ ÙÔ˘ ¶·ÓÂÈÛÙËÌ›Ô˘ ÙË˜
∫ˆÓÛÙ·ÓÙÈÓÔ‡ÔÏË˜ ÙÔ 2004.
À§π∫∞ ∫∞π ª∂£O¢Oπ: ∂›ÎÔÛÈ Î¿Ùˆ ÚÔÁfiÌÊÈÔÈ ÔÈ
ÔÔ›ÔÈ ÂÍ¿¯ıËÎ·Ó ÁÈ· ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ÏfiÁÔ˘˜ Û˘ÏÏ¤-
¯ıËÎ·Ó Î·È ¯ˆÚ›ÛÙËÎ·Ó ÛÂ ‰‡Ô ÈÛ¿ÚÈıÌÂ˜ ÔÌ¿‰Â˜.
OÌ¿‰· 1: (n=10) ‚¿ÛË ·fi Û‡ÓıÂÙË ÚËÙ›ÓË ¿¯Ô˘˜ 1
mm Î·Ù·ÛÎÂ˘¿ÛÙËÎÂ ·Â˘ıÂ›·˜ ÛÙËÓ ·Ó¤·ÊË ‚¿ÛË
ÙÔ˘ ·ÁÎ˘Ï›Ô˘. OÌ¿‰· 2: (n=10) ÔÈ ‚¿ÛÂÈ˜ ÙˆÓ ·ÁÎ˘-
Ï›ˆÓ ·Ú¯ÈÎ¿ ·ÌÌÔ‚ÔÏ‹ıËÎ·Ó ÌÂ ¤Ó·Ó ÌÈÎÚÔ·‰ÚÔÔÈ-
ËÙ‹ ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ÛˆÌ·Ù›‰È· ÔÍÂÈ‰›Ô˘ ÙÔ˘ ·ÏÔ˘-
ÌÈÓ›Ô˘ 50 Ìm Î·È ÛÙË Û˘Ó¤¯ÂÈ· Î·Ù·ÛÎÂ˘¿ÛÙËÎÂ Ë
¿¯Ô˘˜ 1 mm ‚¿ÛË ·fi Û‡ÓıÂÙË ÚËÙ›ÓË.
¶∞ƒ∂ªµ∞™∂π™: °È· ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ ‰˘Ó¿ÌÂˆÓ ‰È¿-
ÙÌËÛË˜ ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Ë ‰ÔÎÈÌ·ÛÙÈÎ‹ Û˘ÛÎÂ˘‹
universal Lloyd.
∫Àƒπ∂™ ª∂∆ƒ∏™∂π™: ¶Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÛÙ·ÙÈÛÙÈÎ‹
Û‡ÁÎÚÈÛË ÙˆÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ÙËÓ
·Ó¿Ï˘ÛË ÌÂÙ·‚ÏËÙfiÙËÙ·˜ Î·È ÙË ‰ÔÎÈÌ·Û›· ¯2.
∞¶O∆∂§∂™ª∞∆∞: ∏ Ì¤ÛË ÙÈÌ‹ ÙË˜ ‰ÔÎÈÌ·Û›·˜ ·ÓÙÔ-
¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ‹Ù·Ó 9,46±0,78 MPa
Î·È 12,11±0,82 MPa ÁÈ· ÙÈ˜ ÔÌ¿‰Â˜ 1 Î·È 2 ·ÓÙ›ÛÙÔÈ¯·.
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∆· ÔÚıÔ‰ÔÓÙÈÎ¿ ·ÁÎ‡ÏÈ· Û˘ÁÎÔÏÏ‹ıËÎ·Ó ÁÈ· ÚÒÙË
ÊÔÚ¿ ¿ÌÂÛ· ÛÙ· ‰fiÓÙÈ· Â‰Ò Î·È ÂÚÈÛÛfiÙÂÚÔ ·fi 30 ¯Úfi-
ÓÈ· (Newman, 1965) Î·È ·fi ÙfiÙÂ ·ÔÙ¤ÏÂÛ·Ó ‚·ÛÈÎfi
ÎÔÌÌ¿ÙÈ ÙˆÓ ¿ÁÈˆÓ ¯ÂÈÏÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ.
∂Ó ÙÔ‡ÙÔÈ˜, Ë ·ÎÚÈ‚‹˜ ÙÔÔı¤ÙËÛË ÙˆÓ ÁÏˆÛÛÈÎÒÓ ·ÁÎ˘-
Ï›ˆÓ Â›Ó·È ÔÏ‡ ‰‡ÛÎÔÏË Î·È Û¯Â‰fiÓ ·‰‡Ó·ÙË ÌÂ ¿ÌÂÛË
Û˘ÁÎfiÏÏËÛË ÂÍ·ÈÙ›·˜ ÙˆÓ ÂÎÙÂÙ·Ì¤ÓˆÓ ÌÔÚÊÔÏÔÁÈÎÒÓ
·ÔÎÏ›ÛÂˆÓ ÙË˜ ÁÏˆÛÛÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜ ÙˆÓ ‰ÔÓÙÈÒÓ. ŒÙÛÈ,
Ë ÙÂ¯ÓÈÎ‹ ÙË˜ ¤ÌÌÂÛË˜ Û˘ÁÎfiÏÏËÛË˜ ·ÔÙ¤ÏÂÛÂ ¤Ó·
Ô˘ÛÈÒ‰Â˜ ÙÌ‹Ì· ÙË˜ ÁÏˆÛÛÈÎ‹˜ ıÂÚ·Â›·˜ ÌÂ ÔÏÏ·Ï¿
·ÁÎ‡ÏÈ· (Kim Î·È Û˘Ó., 2002).
∏ ·ÔÙ˘¯›· ‰ÂÛÌÔ‡ ÙˆÓ ·ÁÎ˘Ï›ˆÓ ·ÔÙÂÏÂ› ¤Ó· ·fi Ù·
ÈÔ ÂÓÔ¯ÏËÙÈÎ¿ Û˘Ì‚¿ÓÙ· ÛÙËÓ ÔÚıÔ‰ÔÓÙÈÎ‹ Ú¿ÍË. OÈ
Û˘Ó¤ÂÈÂ˜ Û˘ÌÂÚÈÏ·Ì‚¿ÓÔ˘Ó ·‡ÍËÛË ÙÔ˘ ¯ÚfiÓÔ˘ ıÂÚ·-
Â›·˜, ÂÚ·ÈÙ¤Úˆ ‰·¿ÓÂ˜ ÛÂ ˘ÏÈÎfi, ÚÔÛˆÈÎfi Î·È ÂÈ-
ÚfiÛıÂÙÂ˜ ÂÈÛÎ¤„ÂÈ˜ ·fi ÙÔÓ ·ÛıÂÓ‹. ∂ÎÙfi˜ ·fi ÙÔ
Û˘ÁÎÔÏÏËÙÈÎfi ˘ÏÈÎfi Î·È ÙËÓ ÚÔ·Ú·ÛÎÂ˘‹ ÙË˜ Ô‰ÔÓÙÈ-
Î‹˜ ÂÈÊ¿ÓÂÈ·˜, Ô ÌË¯·ÓÈÛÌfi˜ Û˘ÁÎÚ¿ÙËÛË˜ ÛÙË ‚¿ÛË ÙÔ˘
·ÁÎ˘Ï›Ô˘ Â›Ó·È ¤Ó·˜ ·fi ÙÔ˘˜ ÈÔ ÛËÌ·ÓÙÈÎÔ‡˜ ·Ú¿ÁÔ-
ÓÙÂ˜ Ô˘ ÂËÚÂ¿˙Ô˘Ó ÙËÓ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÌÂÙ·Í‡ ÙÔ˘
·ÁÎ˘Ï›Ô˘ Î·È ÙË˜ ·‰·Ì·ÓÙÈÓÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜ (Urabe Î·È
Û˘Ó., 1999) Î·È ˆ˜ ÂÎ ÙÔ‡ÙÔ˘ ¤¯Ô˘Ó ÚÔÙ·ıÂ› ‰È¿ÊÔÚÂ˜
Ì¤ıÔ‰ÔÈ ÁÈ· ÙËÓ ·‡ÍËÛ‹ ÙÔ˘ (Newman Î·È Û˘Ó., 1995;
Vicente Î·È Û˘Ó., 2004).
™ÎÔfi˜ ÙË˜ ÂÚÁ·Û›·˜ ‹Ù·Ó Ë ‰ÈÂÚÂ‡ÓËÛË ÙË˜ ·ÓÙÔ¯‹
‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ÙˆÓ ÂÌÌ¤Ûˆ˜ Û˘ÁÎÔÏÏÔ‡ÌÂÓˆÓ
ÁÏˆÛÛÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÙË˜ Ormco, ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ‰È·-
ÊÔÚÂÙÈÎ¤˜ ÌÂıfi‰Ô˘˜ ·Ú·ÛÎÂ˘‹˜ ÙË˜ ‚¿ÛË˜ ·fi Û‡ÓıÂÙË
ÚËÙ›ÓË.

IINNTTRROODDUUCCTTIIOONN

Orthodontic brackets were first bonded directly to teeth
more than 30 years ago (Newman, 1965) and since then
became part of the standard of care of fixed labial
orthodontic appliances. However, precisely positioning
of lingual brackets is very difficult and almost impossible
by direct bonding due to the large morphologic
variations of lingual tooth surface; so indirect bonding
technique became an essential part of lingual multi-
bracket treatment (Kim et al., 2002).
Bracket bond failure is one of the most frustrating
occurrences in orthodontic practice. The consequences
include an increase in treatment time, additional costs in
material, personnel, and additional patient visits. Along
with the adhesive material and the preparation of the
tooth surface, the retention mechanism at the base of
the bracket is one of the most important factors
affecting bond strength between bracket and enamel
surface (Urabe et al., 1999) and therefore different
methods have been suggested to increase it (Newmann
et al., 1995; Vicente et al., 2004).
The purpose of this study was to investigate the shear
bond strength of indirectly bonded Ormco lingual
brackets, using different composite bracket base
preparation.

MMAATTEERRIIAALL  AANNDD  MMEETTHHOODDSS

SSuubbssttrraattee

Two groups of 10 mandibular human premolars collected
over a 3-months period were used in this study. The
teeth were from 12 to 18-years-old patients undergoing
orthodontic treatment. 
The inclusion criteria were: intact buccal/lingual enamel,
no previous chemical treatment, no caries, no extraction
damage and no developmental malformation of enamel

between the bracket and the composite base.

KKeeyy  wwoorrddss::  Lingual brackets, shear bond strength,
indirect bonding
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∏ ‰È·ÊÔÚ¿ ‚Ú¤ıËÎÂ Ó· Â›Ó·È ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹
(P<0.001). H ·Ó¿Ï˘ÛË ÌÂÙ·‚ÏËÙfiÙËÙ·˜ ¤‰ÂÈÍÂ fiÙÈ
˘‹ÚÍ·Ó Â›ÛË˜ ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜ ˆ˜
ÚÔ˜ ÙÈ˜ ÙÈÌ¤˜ ÙÔ˘ ‰Â›ÎÙË ˘ÔÏÂ›ÌÌ·ÙÔ˜ Û˘ÁÎÔÏÏËÙÈ-
ÎÔ‡ (ARI) ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ (P<0.001).
™Àª¶∂ƒ∞™ª∞∆∞: ∏ ·ÌÌÔ‚ÔÏ‹ ÙˆÓ ‚¿ÛÂˆÓ ÙˆÓ
·ÁÎ˘Ï›ˆÓ ·‡ÍËÛÂ ÙËÓ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌË-
ÛË Î·È ÙË Û˘ÁÎÚ¿ÙËÛË ÌÂÙ·Í‡ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Î·È ÙË˜
‚¿ÛË˜ ·fi Û‡ÓıÂÙË ÚËÙ›ÓË.

§§¤¤ÍÍÂÂÈÈ˜̃  ÎÎÏÏÂÂÈÈ‰‰ÈÈ¿¿:: °ÏˆÛÛÈÎ¿ ·ÁÎ‡ÏÈ·, ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡
ÛÙË ‰È¿ÙÌËÛË, ¤ÌÌÂÛË Û˘ÁÎfiÏÏËÛË
∂ÏÏ OÚıÔ‰ ∂Èı 2005;8:81-91.
¶·ÚÂÏ‹ÊıË: 02.05.2005 – ŒÁÈÓÂ ‰ÂÎÙ‹: 24.07.2005
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structure.

SSaammppllee  pprreeppaarraattiioonn

All teeth were cleaned using a scalpel and the roots were
embedded in cast bases. The impression of each tooth
was taken and poured in dental plaster so that the casts
of the teeth were produced (Fig. 1). At this point the
teeth were stored in normal saline solution (0.9% NaCl)
until the bonding procedure (Tan et al., 1997). The
solution was changed frequently to avoid bacterial
growth. 
The study models were divided into two equal groups:
GGrroouupp  11:: (n=10) 1 mm composite base was constructed
directly on the intact bracket base.
GGrroouupp  22:: (n=10) the bracket bases were first sandblasted
with a microetcher using 50 Ìm aluminium oxide
particles and then the 1 mm composite base was
constructed.

CCoommppoossiittee  bbrraacckkeett  bbaassee  ccoonnssttrruuccttiioonn  pprroocceedduurree

A device designed for indirect bonding in lingual
orthodontics (Torque Angulation Reference Guide +
Thichkness & Rotation [TARG+TR] system, Ortonorm Ltd.,
Istanbul, Turkey) was used to control the 1 mm adhesive
thickness on the bracket base (Fig. 2) (Caniklioǧlu and
Öztürk, 2003). The study models were inserted on the
surveyor part of TARG+TR machine, and each lingual
premolar bracket was moved forward until it contacted
the lingual surface of the tooth. The best fit of the
bracket base and the enamel surface was found and the
distance between the two tips of the machine (distance
between the labial surface of the tooth and the bracket
slot) was recorded. This recording was accepted as zero.
After withdrawal of the bracket from the enamel
surface, a light cure primer (Reliance Orthodontic
Product Inc., Itasca, Illinois, USA) was first coated to the
bracket base and light cured, then the adhesive -
Reliance Quick Cure (Reliance Orthodontic Product Inc.,
Itasca, Illinois, USA) - was applied. Subsequently, the
bracket holding tip was slowly moved forward again
until the desired adhesive thickness (1 mm) was read
from the digital screen of the machine. The excessive
adhesive was carefully removed with a scaler. The study
model-bracket combination was then exposed to a

ÀÀ§§ππ∫∫∞∞  ∫∫∞∞ππ  ªª∂∂££OO¢¢OO™™

ÀÀfifiÛÛÙÙÚÚˆ̂ÌÌ··

™ÙËÓ ÌÂÏ¤ÙË ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ‰‡Ô ÔÌ¿‰Â˜ ·fi ·ÓıÚÒ-
ÈÓÔ˘˜ ÚÔÁfiÌÊÈÔ˘˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÔÈ ÔÔ›ÔÈ Û˘ÏÏ¤-
¯ıËÎ·Ó Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÌÈ·˜ ÂÚÈfi‰Ô˘ 3 ÌËÓÒÓ. ∆·
‰fiÓÙÈ· ÚÔ¤Ú¯ÔÓÙ·Ó ·fi ·ÛıÂÓÂ›˜ ËÏÈÎ›·˜ 12 ¤ˆ˜ 18 ÂÙÒÓ
ÔÈ ÔÔ›ÔÈ ˘¤ÛÙËÛ·Ó ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›·.
∆· ÎÚÈÙ‹ÚÈ· ÂÈÏÔÁ‹˜ ÂÚÈÂÏ¿Ì‚·Ó·Ó: ·Î¤Ú·ÈË ·ÚÂÈ·-
Î‹/ÁÏˆÛÛÈÎ‹ ·‰·Ì·ÓÙ›ÓË, Î·Ì›· ÚÔËÁÔ‡ÌÂÓË ¯ËÌÈÎ‹
Î·ÙÂÚÁ·Û›·, ·Ô˘Û›· ÙÂÚË‰fiÓ·˜, ·Ô˘Û›· Î·Ù·ÛÙÚÔÊ‹˜
Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÂÍ·ÁˆÁ‹˜ Î·È ·Ô˘Û›· ·ÓˆÌ·ÏÈÒÓ
‰È¿Ï·ÛË˜ ÙË˜ ·‰·Ì·ÓÙ›ÓË˜.

¶¶ÚÚÔÔ··ÚÚ··ÛÛÎÎÂÂ˘̆‹‹  ‰‰ÂÂ››ÁÁÌÌ··ÙÙÔÔ˜̃

ŸÏ· Ù· ‰fiÓÙÈ· Î·ı·Ú›ÛÙËÎ·Ó ÌÂ ÙË ¯Ú‹ÛË ÂÓfi˜ Í¤ÛÙÚÔ˘
Î·È ÔÈ Ú›˙Â˜ ÂÌ‚˘ı›ÛÙËÎ·Ó ÛÂ Á‡„ÈÓÂ˜ ‚¿ÛÂÈ˜. ∂Ï‹ÊıË
·ÔÙ‡ˆÌ· ·fi Î¿ıÂ ‰fiÓÙÈ, Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ¤Á¯˘ÛË
Ô‰ÔÓÙÈ·ÙÚÈÎ‹˜ Á‡„Ô˘ Î·È ÌÂ ÙÔÓ ÙÚfiÔ ·˘Ùfi ·Ú·ÛÎÂ˘¿-
ÛÙËÎ·Ó Ù· ÂÎÌ·ÁÂ›· ÙˆÓ ‰ÔÓÙÈÒÓ (∂ÈÎ. 1). ™Â ·˘Ùfi ÙÔ
ÛËÌÂ›Ô Ù· ‰fiÓÙÈ· ·ÔıËÎÂ‡ÙËÎ·Ó ÛÂ ‰È¿Ï˘Ì· Ê˘ÛÈÔÏÔÁÈ-
ÎÔ‡ ÔÚÔ‡ (0,9% NaCl) Ì¤¯ÚÈ ÙËÓ Ú·ÁÌ·ÙÔÔ›ËÛË ÙË˜ ‰È·-
‰ÈÎ·Û›·˜ Û˘ÁÎfiÏÏËÛË˜ (Tan Î·È Û˘Ó., 1997). ∆Ô ‰È¿Ï˘Ì·
·ÏÏ¿˙ÔÓÙ·Ó Û˘¯Ó¿ ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ·ÔÊÂ˘¯ıÂ› Ë ·Ó¿-
Ù˘ÍË ‚·ÎÙËÚ›ˆÓ.
∆· ÂÎÌ·ÁÂ›· ÌÂÏ¤ÙË˜ ¯ˆÚ›ÛÙËÎ·Ó ÛÂ ‰‡Ô ÈÛ¿ÚÈıÌÂ˜ ÔÌ¿-
‰Â˜:

∂∂ÈÈÎÎfifiÓÓ··  11.. ªÔÓÙ¤Ï· Ô‰ÔÓÙÈÎÒÓ ÂÎÌ·ÁÂ›ˆÓ ÌÂÏ¤ÙË˜ ÁÈ· ÙÔÓ ¤ÏÂÁ¯Ô ÙË˜
·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË.

FFiigguurree  11.. Dental cast study models to test shear bond strength.
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visible light (Ortholux XT, 3M Unitek, Monrovia, CA,
USA) for 10 seconds each from the cervical, occlusal,
mesial and distal direction.
After all composite bracket bases were constructed on
dental study models, a transfer tray was formed from a
self curing, elastic and clear material (Kulzer Memosil,
Trademark of Kulzer & Co., Hanau, Germany) (Fig. 3). The
transfer tray was removed from study model with the
bracket in it. The composite layer facing to the study
model was cleaned from dental stone particles using a
sharp scalpel and sandblasted for 2 seconds.

BBoonnddiinngg  pprroocceedduurree

Before bonding, the lingual surface of each premolar
tooth was cleaned with fluoride-free pumice by using a
rubber cup in a slow-speed dental handpiece. The enamel
surface was rinsed with water to remove the pumice and
the surface dried with an oil-free air stream. The enamel
surface was acid-etched for 30 seconds, rinsed and dried.
Bonding liquid was applied to enamel and composite
base surfaces, light cured, and a flowable composite
(Flow Line, 3M Unitek, Monrovia, CA, USA) was applied
on both surfaces. The transfer tray was inserted on the
tooth, pressed firmly, and light cured from both left and
right sides for 30 seconds. After curing, the transfer tray
was removed carefully and the remaining composite on
the tooth surface was cleaned away.
BBoonndd  ssttrreennggtthh  tteessttiinngg

All the bonded teeth were removed from the dental cast
bases and inserted into acrylic bases, shaped to fit the
testing machine. A specially designed jig was used, in
order to be sure that the bracket bases were parallel to
the force axis. The tests were done on a Lloyd T30 K
testing machine (Lloyd Instruments Plc, Fareham,
Hampshire, England) with a crosshead speed of 5
mm/min (Fig. 4). The maximum load required to debond
each bracket was recorded in Newton and subsequently
converted to Megapascals as a ratio of Newtons to
surface area of the bracket base.

VVaarriiaabbllee  eevvaalluuaatteedd

The bond strength for shear testing was evaluated. After
bond failure, the enamel surfaces and bracket bases

OOÌÌ¿¿‰‰··  11:: (n=10) ‚¿ÛË ·fi Û‡ÓıÂÙË ÚËÙ›ÓË ¿¯Ô˘˜ 1 mm
Î·Ù·ÛÎÂ˘¿ÛÙËÎÂ ·Â˘ıÂ›·˜ ÛÙËÓ ·Ó¤·ÊË ‚¿ÛË ÙÔ˘
·ÁÎ˘Ï›Ô˘.
OOÌÌ¿¿‰‰··  22:: (n=10) ÔÈ ‚¿ÛÂÈ˜ ÙˆÓ ·ÁÎ˘Ï›ˆÓ ·Ú¯ÈÎ¿ ·ÌÌÔ‚Ô-
Ï‹ıËÎ·Ó ÌÂ ¤Ó·Ó ÌÈÎÚÔ·‰ÚÔÔÈËÙ‹ ¯ÚËÛÈÌÔÔÈÒÓÙ·˜
ÛˆÌ·Ù›‰È· ÔÍÂÈ‰›Ô˘ ÙÔ˘ ·ÏÔ˘ÌÈÓ›Ô˘ 50 Ìm Î·È ÛÙË Û˘Ó¤-
¯ÂÈ· Î·Ù·ÛÎÂ˘¿ÛÙËÎÂ Ë ¿¯Ô˘˜ 1 mm ‚¿ÛË ·fi Û‡ÓıÂÙË
ÚËÙ›ÓË.

¢¢ÈÈ··‰‰ÈÈÎÎ··ÛÛ››··  ÎÎ··ÙÙ··ÛÛÎÎÂÂ˘̆‹‹˜̃  ÙÙËË˜̃  ‚‚¿¿ÛÛËË˜̃  ··fifi  ÛÛ‡‡ÓÓııÂÂÙÙËË  ÚÚËËÙÙ››ÓÓËË

ÃÚËÛÈÌÔÔÈ‹ıËÎÂ Ì›· Û˘ÛÎÂ˘‹ Û¯Â‰È·ÛÌ¤ÓË ÁÈ· ¤ÌÌÂÛË
Û˘ÁÎfiÏÏËÛË ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ ÙË˜ ÁÏˆÛÛÈÎ‹˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜
(Torque Angulation Reference Guide + Thichkness &
Rotation [TARG+TR] system, Ortonorm Ltd., Istanbul,
Turkey) ÌÂ ÛÎÔfi Ó· ÂÏÂÁ¯ıÂ› ÙÔ ¿¯Ô˜ ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡
˘ÏÈÎÔ‡ ÛÙÔ 1 mm ÛÙËÓ ‚¿ÛË ÙÔ˘ ·ÁÎ˘Ï›Ô˘ (∂ÈÎ. 2)
(Caniklioǧlu Î·È Öztürk, 2003). ∆· ÂÎÌ·ÁÂ›· ÌÂÏ¤ÙË˜ ÂÈÛ‹-
¯ıËÛ·Ó ÛÙÔ ÙÌ‹Ì· ÂÏ¤Á¯Ô˘ ÙË˜ Û˘ÛÎÂ˘‹˜ TARG+TR Î·È
Î¿ıÂ ÁÏˆÛÛÈÎfi ·ÁÎ‡ÏÈÔ ÙˆÓ ÚÔÁÔÌÊ›ˆÓ ÌÂÙ·ÎÈÓ‹ıËÎÂ
ÚÔ˜ Ù· ÂÌÚfi˜ Ì¤¯ÚÈ Ó· ¤ÚıÂÈ ÛÂ Â·Ê‹ ÌÂ ÙËÓ ÁÏˆÛÛÈÎ‹
ÂÈÊ¿ÓÂÈ· ÙÔ˘ ‰ÔÓÙÈÔ‡. µÚ¤ıËÎÂ Ë Î·Ï‡ÙÂÚË ‰˘Ó·Ù‹ Û˘Ó·Ú-
ÌÔÁ‹ ÌÂÙ·Í‡ ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Î·È ÙË˜ ·‰·Ì·ÓÙÈÓÈÎ‹˜
ÂÈÊ¿ÓÂÈ·˜ Î·È ¤ÁÈÓÂ Î·Ù·ÁÚ·Ê‹ ÙË˜ ·fiÛÙ·ÛË˜ ÌÂÙ·Í‡ ÙˆÓ
‰‡Ô ÎÂÊ·ÏÒÓ ÙË˜ Û˘ÛÎÂ˘‹˜ (·fiÛÙ·ÛË ÌÂÙ·Í‡ ÙË˜ ¯ÂÈÏÈÎ‹˜
ÂÈÊ¿ÓÂÈ·˜ ÙÔ˘ ‰ÔÓÙÈÔ‡ Î·È ÙË˜ ˘Ô‰Ô¯‹˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘). ∏
Î·Ù·ÁÚ·Ê‹ ·˘Ù‹ ¤ÁÈÓÂ ·Ô‰ÂÎÙ‹ ˆ˜ ÌË‰ÂÓÈÎ‹.
ªÂÙ¿ ÙËÓ ·ÔÌ¿ÎÚ˘ÓÛË ÙÔ˘ ·ÁÎ˘Ï›Ô˘ ·fi ÙËÓ ·‰·Ì·ÓÙÈÓÈ-
Î‹ ÂÈÊ¿ÓÂÈ·, Ë ‚¿ÛË ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Î·Ï‡ÊıËÎÂ ·fi ¤Ó·
ÊˆÙÔÔÏ˘ÌÂÚÈ˙fiÌÂÓÔ primer (Reliance Orthodontic
Product Inc., Itasca, Illinois, ∏.¶.∞.) ÙÔ ÔÔ›Ô ÊˆÙÔÔÏ˘-
ÌÂÚ›ÛÙËÎÂ Î·È ·ÎÔÏÔ‡ıËÛÂ Ë ÙÔÔı¤ÙËÛË ÙÔ˘ Û˘ÁÎÔÏÏËÙÈ-
ÎÔ‡ ·Ú¿ÁÔÓÙ· Reliance Quick Cure (Reliance Orthodontic
Product Inc., Itasca, Illinois, ∏.¶.∞.). ™ÙË Û˘Ó¤¯ÂÈ·, Ë ÎÂÊ·-
Ï‹ Ô˘ Û˘ÁÎÚ·ÙÔ‡ÛÂ ÙÔ ·ÁÎ‡ÏÈÔ ÌÂÙ·ÎÈÓ‹ıËÎÂ Î·È ¿ÏÈ
·ÚÁ¿ ÚÔ˜ Ù· ÂÌÚfi˜ Ì¤¯ÚÈ Ó· ÂÌÊ·ÓÈÛÙÂ› ÛÙËÓ „ËÊÈ·Î‹
ÔıfiÓË ÙË˜ Û˘ÛÎÂ˘‹˜ Ë ÂÈı˘ÌËÙ‹ ¤Ó‰ÂÈÍË ÙÔ˘ ¿¯Ô˘˜ ÙÔ˘
Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ (1 mm). ∏ ÂÚ›ÛÛÂÈ· ÙÔ˘ Û˘ÁÎÔÏ-
ÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ ·ÔÌ·ÎÚ‡ÓıËÎÂ ÚÔÛÂÎÙÈÎ¿ ÌÂ ¤Ó·
Í¤ÛÙÚÔ. ∞ÎÔÏÔ‡ıˆ˜, ÙÔ Û‡ÛÙËÌ· ÂÎÌ·ÁÂ›Ô ÌÂÏ¤ÙË˜ - ·ÁÎ‡-
ÏÈÔ ÊˆÙÔÔÏ˘ÌÂÚ›ÛÙËÎÂ ˘fi ÔÚ·Ùfi Êˆ˜ (Ortholux XT, 3M
Unitek, Monrovia, CA, USA) ÁÈ· 10 ‰Â˘ÙÂÚfiÏÂÙ· ·fi
·˘¯ÂÓÈÎ‹, Ì·ÛËÙÈÎ‹, ÂÁÁ‡˜ Î·È ¿ˆ Î·ÙÂ‡ı˘ÓÛË.
∞ÊÔ‡ Î·Ù·ÛÎÂ˘¿ÛÙËÎ·Ó fiÏÂ˜ ÔÈ ‚¿ÛÂÈ˜ ·fi Û‡ÓıÂÙË ÚËÙ›-
ÓË ÛÙ· Ô‰ÔÓÙÈÎ¿ ÂÎÌ·ÁÂ›· ÌÂÏ¤ÙË˜, ‰ËÌÈÔ˘ÚÁ‹ıËÎÂ ¤Ó·
‰ÈÛÎ¿ÚÈÔ ÌÂÙ·ÊÔÚ¿˜ ·fi ·˘ÙÔÔÏ˘ÌÂÚÈ˙fiÌÂÓÔ, ÂÏ·ÛÙÈÎfi,
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‰È¿Ê·ÓÔ ˘ÏÈÎfi (Kulzer Memosil, Trademark of Kulzer &
Co., Hanau, °ÂÚÌ·Ó›·) (∂ÈÎ. 3). To ‰ÈÛÎ¿ÚÈÔ ÌÂÙ·ÊÔÚ¿˜ ·Ô-
Ì·ÎÚ‡ÓıËÎÂ ·fi ÙÔ ÂÎÌ·ÁÂ›Ô ÌÂÏ¤ÙË˜ ÂÚÈ¤¯ÔÓÙ·˜ Ì¤Û·
ÙÔ˘ ÙÔ ·ÁÎ‡ÏÈÔ. ∆Ô ÛÙÚÒÌ· ÙË˜ Û‡ÓıÂÙË˜ ÚËÙ›ÓË˜ ÚÔ˜ ÙËÓ
ÏÂ˘Ú¿ ÙÔ˘ ÂÎÌ·ÁÂ›Ô˘ ÌÂÏ¤ÙË˜ Î·ı·Ú›ÛÙËÎÂ ·fi Ù· ÛˆÌ·-
Ù›‰È· ÙË˜ Ô‰ÔÓÙÈ·ÙÚÈÎ‹˜ Á‡„Ô˘ ÌÂ ÙË ¯Ú‹ÛË ÂÓfi˜ ·È¯ÌËÚÔ‡
Í¤ÛÙÚÔ˘ Î·È ·ÌÌÔ‚ÔÏ‹ıËÎÂ ÁÈ· 2 ‰Â˘ÙÂÚfiÏÂÙ·.

¢¢ÈÈ··‰‰ÈÈÎÎ··ÛÛ››··  ÛÛ˘̆ÁÁÎÎfifiÏÏÏÏËËÛÛËË˜̃

¶ÚÈÓ ÙË Û˘ÁÎfiÏÏËÛË, Ë ÁÏˆÛÛÈÎ‹ ÂÈÊ¿ÓÂÈ· Î¿ıÂ ÚÔÁÔÌ-
Ê›Ô˘ Î·ı·Ú›ÛÙËÎÂ ÌÂ ÂÏ·ÊÚfiÂÙÚ· ÂÏÂ‡ıÂÚË˜ ÊıÔÚ›Ô˘
¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ÂÏ·ÛÙÈÎ¿ Î‡ÂÏÏ· ÚÔÛ·ÚÌÔÛÌ¤Ó· ÛÂ
Ô‰ÔÓÙÈ·ÙÚÈÎ‹ ¯ÂÈÚÔÏ·‚‹ ¯·ÌËÏÒÓ Ù·¯˘Ù‹ÙˆÓ. ∏ ·‰·Ì·ÓÙÈ-
ÓÈÎ‹ ÂÈÊ¿ÓÂÈ· ÂÎÏ‡ıËÎÂ ÌÂ ÓÂÚfi ÁÈ· ÙËÓ ·ÔÌ¿ÎÚ˘ÓÛË
ÙË˜ ÂÏ·ÊÚfiÂÙÚ·˜ Î·È ÛÙÂÁÓÒıËÎÂ ÌÂ ÚÂ‡Ì· ·¤Ú· ·Ô˘Û›·
Ï·‰ÈÔ‡. ¶Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ·‰ÚÔÔ›ËÛË ÙË˜ ·‰·Ì·ÓÙÈÓÈ-
Î‹˜ ÂÈÊ¿ÓÂÈ·˜ ÁÈ· 30 ‰Â˘ÙÂÚfiÏÂÙ·, ¤ÎÏ˘ÛË Î·È ÛÙ¤ÁÓˆ-
Ì·. O Û˘ÁÎÔÏÏËÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ·ÏÒıËÎÂ ÛÙÈ˜ ÂÈÊ¿ÓÂÈ-
Â˜ ÙË˜ ·‰·Ì·ÓÙ›ÓË˜ Î·È ÙË˜ ‚¿ÛË˜ ·fi Û‡ÓıÂÙË ÚËÙ›ÓË,
ÊˆÙÔÔÏ˘ÌÂÚ›ÛÙËÎÂ Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÙÔÔıÂÙ‹ıËÎÂ Î·È
ÛÙÈ˜ ‰‡Ô ÂÈÊ¿ÓÂÈÂ˜ Ì›· ÚÂ˘ÛÙ‹ ÚËÙ›ÓË (Flow Line, 3M
Unitek, Monrovia, CA, ∏.¶.∞.). To ‰ÈÛÎ¿ÚÈÔ ÌÂÙ·ÊÔÚ¿˜
ÙÔÔıÂÙ‹ıËÎÂ ÛÙÔ ‰fiÓÙÈ, È¤ÛÙËÎÂ ÂÏ·ÊÚ¿ Î·È ÊˆÙÔÔÏ˘-
ÌÂÚ›ÛÙËÎÂ ÁÈ· 30 ‰Â˘ÙÂÚfiÏÂÙ· Î·È ·fi ÙËÓ ·ÚÈÛÙÂÚ‹ Î·È
·fi ÙË ‰ÂÍÈ¿ ÏÂ˘Ú¿. ªÂÙ¿ ÙË Û˘ÁÎfiÏÏËÛË, ÙÔ ‰ÈÛÎ¿ÚÈÔ
ÌÂÙ·ÊÔÚ¿˜ ·ÔÌ·ÎÚ‡ÓıËÎÂ ÚÔÛÂÎÙÈÎ¿ Î·È Î·ı·Ú›ÛÙËÎÂ Ë
ÂÓ·ÔÌ¤ÓÔ˘Û· ÚËÙ›ÓË ÛÙËÓ Ô‰ÔÓÙÈÎ‹ ÂÈÊ¿ÓÂÈ·.

were examined with a stereomicroscope under 10x
magnification to evaluate the mode of failure. The
adhesive remnant index (ARI) was used to assess the
amount of remaining adhesive on the enamel surface.
The scale ranged from 0 to 3: 
SSccoorree  00:: no adhesive was left on the tooth; 
SSccoorree  11::  less than half of the adhesive was left on the
tooth; 
SSccoorree  22::  more than half of the adhesive was left on the
tooth; and 
SSccoorree  33:: all adhesive was left on the tooth, with a
distinct impression of the bracket base.
Descriptive statistics, including means, standard
deviations, minimum and maximum values, were
calculated for each groups tested. Shear bond strengths
of the two groups were subjected to one way ANOVA
test. Non parametric chi-square test was used to
determine the significance of ARI index between the
groups. 

RREESSUULLTTSS

The results of shear bond strength test are shown in
Table 1. The mean of shear bond strength test was
9.46±0.78 MPa and 12.11±0.82 MPa for group 1 and
group 2 respectively. The difference was found to be
statistically significant (P<0.001).
Examination of the frequency of the adhesive remnant

∂∂ÈÈÎÎfifiÓÓ··  22.. ∏ Û˘ÛÎÂ˘‹ TARG+TR (Torque Angulation Reference Guide
+ Thichkness & Rotation) system.

FFiigguurree  22.. TARG+TR (Torque Angulation Reference Guide +
Thichkness & Rotation) system.

∂∂ÈÈÎÎfifiÓÓ··  33.. ªÔÓ¿ ‰ÈÛÎ¿ÚÈ· ÌÂÙ·ÊÔÚ¿˜ ÁÈ· ¤ÌÌÂÛË Û˘ÁÎfiÏÏËÛË.

FFiigguurree  33.. Single transfer trays for indirect bonding.
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index and its percentage are shown in Table 2. 
The analysis of variance demonstrated that there were
significant differences in ARI scores between the groups
investigated (P<0.001) (Table 3).

DDIISSCCUUSSSSIIOONN

This study investigated the bond strength of indirectly
bonded Ormco lingual brackets, using different
composite bracket base preparation on the basis of the
Thomas Technique, which means using a composite
custom base (Sinha et al., 1995a, 1995b, 1997; Miles,
2000).
Efforts are being made to reduce archwire bending in
lingual orthodontic treatment in order to get a better
efficiency. This can be accomplished by increasing the
bracket base thickness. However, it is very hard to get a
precise bracket position with the direct bonding
technique, and even harder to adjust the thickness of the

¢¢ÔÔÎÎÈÈÌÌ··ÛÛ››··  ··ÓÓÙÙÔÔ¯̄‹‹˜̃  ÙÙÔÔ˘̆  ‰‰ÂÂÛÛÌÌÔÔ‡‡

∆· ‰fiÓÙÈ· ÛÙ· ÔÔ›· Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ Ë Û˘ÁÎfiÏÏËÛË
·ÔÌ·ÎÚ‡ÓıËÎ·Ó ·fi ÙÈ˜ Á‡„ÈÓÂ˜ ‚¿ÛÂÈ˜ Î·È ÙÔÔıÂÙ‹ıË-
Î·Ó ÛÂ ·ÎÚ˘ÏÈÎ¤˜ ‚¿ÛÂÈ˜, ÚÔÛ·ÚÌÔÛÌ¤ÓÂ˜ Ó· Ù·ÈÚÈ¿˙Ô˘Ó
ÛÙË ‰ÔÎÈÌ·ÛÙÈÎ‹ Û˘ÛÎÂ˘‹. ÃÚËÛÈÌÔÔÈ‹ıËÎÂ ÂÈ‰ÈÎfi ÛÙ¤-
ÏÂ¯Ô˜ ·Ó¿ÚÙËÛË˜ ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ÂÍ·ÛÊ·ÏÈÛÙÂ› fiÙÈ ÔÈ
‚¿ÛÂÈ˜ ÙˆÓ ·ÁÎ˘Ï›ˆÓ ‹Ù·Ó ·Ú¿ÏÏËÏÂ˜ ˆ˜ ÚÔ˜ ÙÔÓ
¿ÍÔÓ· ‰Ú¿ÛË˜ ÙË˜ ‰‡Ó·ÌË˜. OÈ ‰ÔÎÈÌ·Û›Â˜ Ú·ÁÌ·ÙÔÔÈ‹-
ıËÎ·Ó ÛÂ Ì›· ‰ÔÎÈÌ·ÛÙÈÎ‹ Û˘ÛÎÂ˘‹ Lloyd T30 K (Lloyd
Instruments Plc, Fareham, Hampshire, ª. µÚÂÙ·Ó›·) ÌÂ
Ù·¯‡ÙËÙ· ÎÂÊ·Ï‹˜ 5 mm/min (∂ÈÎ. 4). ∆Ô Ì¤ÁÈÛÙÔ ··ÈÙÔ‡-
ÌÂÓÔ ÊÔÚÙ›Ô ÁÈ· ÙËÓ ·ÔÎfiÏÏËÛË Î¿ıÂ ·ÁÎ˘Ï›Ô˘ Î·Ù·-
ÁÚ¿ÊËÎÂ ÛÂ Newton Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÌÂÙ·ÙÚ¿ËÎÂ ÛÂ
Megapascals ˆ˜ ·Ó·ÏÔÁ›· Newtons ÚÔ˜ ÌÔÓ¿‰· ÂÈÊ¿-
ÓÂÈ·˜ ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘.

∞∞ÍÍÈÈÔÔÏÏÔÔÁÁÔÔ‡‡ÌÌÂÂÓÓËË  ÌÌÂÂÙÙ··‚‚ÏÏËËÙÙ‹‹

∞ÍÈÔÏÔÁ‹ıËÎÂ Ë ‰ÔÎÈÌ·Û›· ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿-
ÙÌËÛË. ªÂÙ¿ ÙËÓ ·ÔÙ˘¯›·, ÔÈ ·‰·Ì·ÓÙÈÓÈÎ¤˜ ÂÈÊ¿ÓÂÈÂ˜ Î·È
ÔÈ ‚¿ÛÂÈ˜ ÙˆÓ ·ÁÎ˘Ï›ˆÓ ÂÍÂÙ¿ÛÙËÎ·Ó ÌÂ ¤Ó· ÛÙÂÚÂÔÌÈÎÚÔ-
ÛÎfiÈÔ ÌÂ ÌÂÁ¤ı˘ÓÛË 10x ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ·ÍÈÔÏÔÁËıÂ› Ô
ÙÚfiÔ˜ ÙË˜ ·ÔÙ˘¯›·˜. ÃÚËÛÈÌÔÔÈ‹ıËÎÂ Ô ‰Â›ÎÙË˜ ˘Ô-
ÏÂ›ÌÌ·ÙÔ˜ Û˘ÁÎÔÏÏËÙÈÎÔ‡ (ARI) ÁÈ· Ó· ·ÍÈÔÏÔÁËıÂ› Ë ÔÛfi-
ÙËÙ· ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ Ô˘ ·Ú¤ÌÂÈÓÂ ÛÙËÓ ·‰·-
Ì·ÓÙÈÓÈÎ‹ ÂÈÊ¿ÓÂÈ·. ∏ ÎÏ›Ì·Î· Î˘Ì¿ÓıËÎÂ ·fi 0 Ì¤¯ÚÈ 3:
∆∆ÈÈÌÌ‹‹  00::  fiÙ·Ó ˘‹Ú¯Â ·Ô˘Û›· Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ ÛÙÔ
‰fiÓÙÈ,
∆∆ÈÈÌÌ‹‹  11:: fiÙ·Ó ÏÈÁfiÙÂÚÔ ·fi ÙÔ ‹ÌÈÛ˘ ÙÔ˘ ˘ÏÈÎÔ‡ Â›¯Â ·Ú·-
ÌÂ›ÓÂÈ ÛÙÔ ‰fiÓÙÈ,
∆∆ÈÈÌÌ‹‹  22::  fiÙ·Ó ÂÚÈÛÛfiÙÂÚÔ ·fi ÙÔ ‹ÌÈÛ˘ ÙÔ˘ ˘ÏÈÎÔ‡ Â›¯Â
·Ú·ÌÂ›ÓÂÈ ÛÙÔ ‰fiÓÙÈ,
∆∆ÈÈÌÌ‹‹  33:: fiÙ·Ó fiÏÔ ÙÔ ˘ÏÈÎfi Â›¯Â ·Ú·ÌÂ›ÓÂÈ ÛÙÔ ‰fiÓÙÈ, ÌÂ
Â˘‰È¿ÎÚÈÙË ·ÔÙ‡ˆÛË ÛÙËÓ ‚¿ÛË ÙÔ˘ ·ÁÎ˘Ï›Ô˘.
ŒÁÈÓÂ ÂÚÈÁÚ·ÊÈÎ‹ ÛÙ·ÙÈÛÙÈÎ‹ ÁÈ· Î¿ıÂ ÔÌ¿‰· Ô˘ ÂÚÈ-
Ï¿Ì‚·ÓÂ Ì¤ÛÂ˜ ÙÈÌ¤˜, ÛÙ·ıÂÚ¤˜ ·ÔÎÏ›ÛÂÈ˜, ÂÏ¿¯ÈÛÙÂ˜ Î·È
Ì¤ÁÈÛÙÂ˜ ÙÈÌ¤˜. ∏ ‰ÔÎÈÌ·Û›· ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿-
ÙÌËÛË ÁÈ· ÙÈ˜ ‰‡Ô ÔÌ¿‰Â˜ ÂÍÂÙ¿ÛıËÎÂ ÌÂ ÙË Ì¤ıÔ‰Ô
ANOVA ÌÈ·˜ ÌÂÙ·‚ÏËÙ‹˜. °È· ÙÔÓ Î·ıÔÚÈÛÌfi ÙË˜ ÛËÌ·ÓÙÈ-
ÎfiÙËÙ·˜ ÙÔ˘ ‰Â›ÎÙË ARI ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ ¯ÚËÛÈÌÔÔÈ‹-
ıËÎÂ Ë ÌË-·Ú·ÌÂÙÚÈÎ‹ ‰ÔÎÈÌ·Û›· x2.

∞∞¶¶OO∆∆∂∂§§∂∂™™ªª∞∞∆∆∞∞

O ¶›Ó·Î·˜ 1 ·ÚÔ˘ÛÈ¿˙ÂÈ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ‰ÔÎÈÌ·Û›·˜

∂∂ÈÈÎÎfifiÓÓ··  44.. ∏ ‰ÔÎÈÌ·ÛÙÈÎ‹ Û˘ÛÎÂ˘‹ Lloyd T30 K Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ
ÁÈ· ÙÔÓ ¤ÏÂÁ¯Ô ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡.

FFiigguurree  44.. The Lloyd T30 K testing machine used for bond strength
testing.
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·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË. ∏ Ì¤ÛË ÙÈÌ‹ ÙË˜ ‰ÔÎÈ-
Ì·Û›·˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ‹Ù·Ó 9,46±0,78
MPa Î·È 12,11±0,82 MPa ÁÈ· ÙÈ˜ ÔÌ¿‰Â˜ 1 Î·È 2 ·ÓÙ›ÛÙÔÈ-
¯·. ∏ ‰È·ÊÔÚ¿ ‚Ú¤ıËÎÂ Ó· Â›Ó·È ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹
(P<0.001).
O ¶›Ó·Î·˜ 2 ·ÚÔ˘ÛÈ¿˙ÂÈ ÙËÓ ÂÍ¤Ù·ÛË ÙË˜ Û˘¯ÓfiÙËÙ·˜
ÂÌÊ¿ÓÈÛË˜ ÙÔ˘ ‰Â›ÎÙË ˘ÔÏÂ›ÌÌ·ÙÔ˜ Û˘ÁÎÔÏÏËÙÈÎÔ‡ Î·È
Ù· ÔÛÔÛÙ¿ ÙË˜.
∏ ·Ó¿Ï˘ÛË ÌÂÙ·‚ÏËÙfiÙËÙ·˜ ¤‰ÂÈÍÂ fiÙÈ ˘‹Ú¯·Ó ÛËÌ·ÓÙÈ-
Î¤˜ ‰È·ÊÔÚ¤˜ ÛÙÈ˜ ÙÈÌ¤˜ ÙÔ˘ ARI ÌÂÙ·Í‡ ÙˆÓ ‰‡Ô ÔÌ¿‰ˆÓ
Ô˘ ÌÂÏÂÙ‹ıËÎ·Ó (P<0.001) (¶›Ó·Î·˜ 3).

™™ÀÀ∑∑∏∏∆∆∏∏™™∏∏

∏ ·ÚÔ‡Û· ÂÚÁ·Û›· ‰ÈÂÚÂ‡ÓËÛÂ ÙËÓ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡
ÙˆÓ ÂÌÌ¤Ûˆ˜ Û˘ÁÎÔÏÏÔ‡ÌÂÓˆÓ ÁÏˆÛÛÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÙË˜
Ormco, ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ‰È·ÊÔÚÂÙÈÎ¤˜ ÌÂıfi‰Ô˘˜ ·Ú·-

bracket base on the lingual surfaces of the teeth, so the
indirect bonding technique is recommended for the
lingual appliances.
There is a controversy in orthodontic literature regarding
bond strength in direct bonding versus indirect bonding
technique. Zachrisson and Brobakken (1978) compared
direct and indirect bonding and concluded that direct
bonding had lower failure rate. In contrary to this
finding, Shiau et al. (1993) and Hocever and Vincent
(1988) showed that bond strength measurements of
indirect bonding were found to compare favorably with
those of direct bonding. The results of this investigation
showed that shear bond strength of indirectly bonded
Ormco lingual brackets were 9.46±0.78 MPa for group 1
and 12.11±0.82 MPa for group 2 consecutively. These
values were both higher than 5.9-7.8 MPa which
Reynolds (1975) suggested was clinically required.

∞∞ÓÓÙÙÔÔ¯̄‹‹  ‰‰ÂÂÛÛÌÌÔÔ‡‡  ªª¤¤ÛÛËË  ™™ÙÙ··ııÂÂÚÚ‹‹  ∂∂ÏÏ¿¿¯̄ÈÈÛÛÙÙËË  ªª¤¤ÁÁÈÈÛÛÙÙËË  ™™ËËÌÌ··ÓÓÙÙÈÈÎÎfifiÙÙËËÙÙ··
ÛÛÙÙËË  ‰‰ÈÈ¿¿ÙÙÌÌËËÛÛËË ÙÙÈÈÌÌ‹‹ ··fifiÎÎÏÏÈÈÛÛËË ÙÙÈÈÌÌ‹‹ ÙÙÈÈÌÌ‹‹
SShheeaarr  BBoonndd  SSttrreennggtthh  ((MMppaa)) MMeeaann SSDD MMiinniimmuumm MMaaxxiimmuumm SSiiggnniiffiiccaannccee

OOÌÌ¿¿‰‰··  11  (ÂÏ¤Á¯Ô )̆ 9.46 0.78 8.52 10.98 ***
GGrroouupp  11 (control)

OOÌÌ¿¿‰‰··  22  (·ÌÌÔ‚ÔÏ‹) 12.11 0.82 10.98 13.44 ***
GGrroouupp  22 (sandblasting)

¶¶››ÓÓ··ÎÎ··˜̃  11..  ™‡ÁÎÚÈÛË ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ.
TTaabbllee  11..  Shear bond strength comparison between groups.

™ËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜ ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ ÛÙÔ *P<0.05, **P<0.01, ***P<0.001.
Significant differences between groups at *P<0.05, **P<0.01, ***P<0.001.

¢¢ÂÂ››ÎÎÙÙËË˜̃  AARRII 00 11 22 33
AARRII  ssccoorree  

OOÌÌ¿¿‰‰··  11  (ÂÏ¤Á¯Ô )̆ 0 (0%) 1 (10%) 4 (40%) 5 (50%)
GGrroouupp  11 (control)

OOÌÌ¿¿‰‰··  22  (·ÌÌÔ‚ÔÏ‹) 0 (0%) 4 (40%) 4 (40%) 2 (20%)
GGrroouupp  22 (sandblasting)

¶¶››ÓÓ··ÎÎ··˜̃  22..  ∆ÈÌ¤˜ ÙÔ˘ ‰Â›ÎÙË ˘ÔÏÂ›ÌÌ·ÙÔ˜ Û˘ÁÎÔÏÏËÙÈÎÔ‡ (ARI) ÁÈ· ÙËÓ ÔÛfiÙËÙ· ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ Ô˘ ·Ú¤ÌÂÈÓÂ ÛÙËÓ ·‰·Ì·ÓÙÈÓÈÎ‹
ÂÈÊ¿ÓÂÈ·. [∆∆ÈÈÌÌ¤¤˜̃  ‰‰ÂÂ››ÎÎÙÙËË  AARRII..  00:: ·Ô˘Û›· Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ ·fi ÙÔ ‰fiÓÙÈ; 11:: ÏÈÁfiÙÂÚÔ ·fi ÙÔ ‹ÌÈÛ˘ ÙÔ˘ ˘ÏÈÎÔ‡ ¤¯ÂÈ ·Ú·ÌÂ›ÓÂÈ ÛÙÔ ‰fiÓÙÈ;
22::  ÂÚÈÛÛfiÙÂÚÔ ·fi ÙÔ ‹ÌÈÛ˘ ÙÔ˘ ˘ÏÈÎÔ‡ ¤¯ÂÈ ·Ú·ÌÂ›ÓÂÈ ÛÙÔ ‰fiÓÙÈ; 33::  fiÏÔ ÙÔ ˘ÏÈÎfi ¤¯ÂÈ ·Ú·ÌÂ›ÓÂÈ ÛÙÔ ‰fiÓÙÈ, ÌÂ Â˘‰È¿ÎÚÈÙË ·ÔÙ‡ˆÛË ÛÙËÓ
‚¿ÛË ÙÔ˘ ·ÁÎ˘Ï›Ô˘.]
TTaabbllee  22.. Adhesive remnant index (ARI) scores of the residual adhesive on enamel surface. [AARRII  SSccoorreess..  00:: no adhesive was left on the tooth;
11:: less than half of the adhesive was left on the tooth; 22::  more than half of the adhesive was left on the tooth; 33:: all adhesive was left on
the tooth, with a distinct impression of the bracket mesh.]



ÛÎÂ˘‹˜ ÙË˜ ‚¿ÛË˜ ·fi Û‡ÓıÂÙË ÚËÙ›ÓË ‚·ÛÈ˙fiÌÂÓË ÛÙËÓ
ÙÂ¯ÓÈÎ‹ Thomas, ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ‰ËÏ·‰‹ Ì›· ÂÍ·ÙÔÌÈ-
ÎÂ˘Ì¤ÓË ‚¿ÛË ·fi Û‡ÓıÂÙË ÚËÙ›ÓË (Sinha Î·È Û˘Ó.,
1995a, 1995b, 1997; Miles, 2000).
¶ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ÂÈÙÂ˘¯ıÂ› Î·Ï‡ÙÂÚË ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙË-
Ù·, Á›ÓÔÓÙ·È ÚÔÛ¿ıÂÈÂ˜ Ó· ÂÏ·ÙÙˆıÂ› Ë ·Ó¿ÁÎË Î¿Ì„Ë˜
ÙˆÓ Û˘ÚÌ¿ÙˆÓ Î·Ù¿ ÙË ıÂÚ·Â›· ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ ÙË˜ ÁÏˆÛ-
ÛÈÎ‹˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜. ∞˘Ùfi ÌÔÚÂ› Ó· ÂÈÙÂ˘¯ıÂ› ·˘Í¿ÓÔ-
ÓÙ·˜ ÙÔ ¿¯Ô˜ ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘. øÛÙfiÛÔ Â›Ó·È
ÔÏ‡ ‰‡ÛÎÔÏË Ë ·ÎÚÈ‚‹˜ ÙÔÔı¤ÙËÛË ÙÔ˘ ·ÁÎ˘Ï›Ô˘ ÌÂ
ÙËÓ ÙÂ¯ÓÈÎ‹ ÙË˜ ¿ÌÂÛË˜ Û˘ÁÎfiÏÏËÛË˜ Î·È ·ÎfiÌË ÈÔ
‰‡ÛÎÔÏË Ë Ú‡ıÌÈÛË ÙÔ˘ ¿¯Ô˘˜ ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘
ÛÙÈ˜ ÁÏˆÛÛÈÎ¤˜ ÂÈÊ¿ÓÂÈÂ˜ ÙˆÓ ‰ÔÓÙÈÒÓ. °È· ÙÔ ÏfiÁÔ ·˘Ùfi
Û˘ÓÈÛÙ¿Ù·È Ë ÙÂ¯ÓÈÎ‹ ÙË˜ ¤ÌÌÂÛË˜ Û˘ÁÎfiÏÏËÛË˜ ÁÈ· ÙÈ˜
ÁÏˆÛÛÈÎ¤˜ Û˘ÛÎÂ˘¤˜.
™ÙËÓ ÔÚıÔ‰ÔÓÙÈÎ‹ ‚È‚ÏÈÔÁÚ·Ê›· ˘¿Ú¯ÂÈ ¤ÓÙÔÓË Û˘˙‹ÙË-
ÛË ˆ˜ ÚÔ˜ ÙË ‰È·ÊÔÚ¿ ÛÙËÓ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÌÂÙ·Í‡
ÙË˜ ÙÂ¯ÓÈÎ‹˜ ÙË˜ ¿ÌÂÛË˜ Î·È ÙË˜ ¤ÌÌÂÛË˜ Û˘ÁÎfiÏÏËÛË˜. OÈ
Zachrisson Î·È Brobakken (1978) Û˘Ó¤ÎÚÈÓ·Ó ÙËÓ ¿ÌÂÛË
ÌÂ ÙËÓ ¤ÌÌÂÛË Û˘ÁÎfiÏÏËÛË Î·È Î·Ù¤ÏËÍ·Ó ÛÙÔ Û˘Ì¤Ú·-
ÛÌ· fiÙÈ Ë ÙÂ¯ÓÈÎ‹ ÙË˜ ¿ÌÂÛË˜ Û˘ÁÎfiÏÏËÛË˜ ·ÚÔ˘Û›·˙Â
ÌÈÎÚfiÙÂÚÔ Ú˘ıÌfi ·ÔÙ˘¯›·˜. ∞ÓÙ›ıÂÙ·, ÔÈ Shiau Î·È Û˘Ó.
(1993) Î·È ÔÈ Hocever Î·È Vincent (1988) ¤‰ÂÈÍ·Ó fiÙÈ ÔÈ
ÌÂÙÚ‹ÛÂÈ˜ ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ ÙË˜
¤ÌÌÂÛË˜ Û˘ÁÎfiÏÏËÛË˜ ‹Ù·Ó ÈÔ Â˘ÓÔ˚Î¤˜ ·fi ÂÎÂ›ÓÂ˜ ÌÂ
ÙËÓ ÙÂ¯ÓÈÎ‹ ÙË˜ ¿ÌÂÛË˜ Û˘ÁÎfiÏÏËÛË˜. ∆· ·ÔÙÂÏ¤ÛÌ·Ù·
ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ ¤‰ÂÈÍ·Ó fiÙÈ Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡
ÛÙË ‰È¿ÙÌËÛË ÙˆÓ ÂÌÌ¤Ûˆ˜ Û˘ÁÎÔÏÏÔ‡ÌÂÓˆÓ ÁÏˆÛÛÈÎÒÓ
·ÁÎ˘Ï›ˆÓ ÙË˜ Ormco ‹Ù·Ó 9,46±0,78 MPa ÁÈ· ÙËÓ ÔÌ¿‰·
1 Î·È 12,11±0,82 MPa ÁÈ· ÙËÓ ÔÌ¿‰· 2. ∫·È ÔÈ ‰‡Ô ·˘Ù¤˜
ÙÈÌ¤˜ ‹Ù·Ó ÌÂÁ·Ï‡ÙÂÚÂ˜ ·fi ÙËÓ ÙÈÌ‹ ÙˆÓ 5,9-7,8 MPa ÙËÓ
ÔÔ›· ÚfiÙÂÈÓÂ Û·Ó ··ÈÙÔ‡ÌÂÓË ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË Ô
Reynolds (1975).

Mandibular premolars were chosen as the experiment
material because teeth with relatively regular lingual
crowns provide regularity in resin base thickness and are
easy to obtain, due to their extraction for orthodontic
purposes. Also clinically, we can omit the first-order bend
between premolars and molars when we increase the
thickness of the bracket base of the premolars (Kim et al.
2002).
A number of studies have been performed to investigate
the effect of resin thickness on the bond strength.
Andrews (1990), Evans and Powers (1985) and Zachrisson
and Brobakken (1978) demonstrated that the resin base
should be both even and minimally thick to obtain
maximum bond strength, since bonding strength
increased as the gap between the bracket base and the
tooth surface decreased. On the other hand, Jost-
Brinkmann et al. (1992) measured the shear bonding
strength, as the resin base thickness increased up to 0.8
mm and concluded that the bonding strength was not
affected by the resin base thickness but the resin type.
However, his experiment has been carried out on the
labial tooth surface and up to a 0.8 mm increase. In this
study composite base of 1 mm thickness has been
constructed and shear bond strength of Ormco lingual
brackets for both groups were found to be satisfactory
(Table 1). However, this result should be considered with
caution since in lingual orthodontic treatment we
sometimes have to increase the resin base thickness by
more than 1 mm. Even though this value seems very high
when compared with labial direct bonding adhesive
thickness (ranging between 150-300 nm), which is very
common for lingual orthodontics, because using this
technique a custom base from composite has to be
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¢¢ÂÂ››ÎÎÙÙËË˜̃  AARRII ªª¤¤ÛÛËË  ÙÙÈÈÌÌ‹‹  ™™ÙÙ··ııÂÂÚÚ‹‹  ™™ËËÌÌ··ÓÓÙÙÈÈÎÎfifiÙÙËËÙÙ··
AARRII  iinnddeexx MMeeaann SSDD SSiiggnniiffiiccaannccee

OOÌÌ¿¿‰‰··  11  (ÂÏ¤Á¯Ô )̆ 2.30 0.67 ***
GGrroouupp  11 (control)

OOÌÌ¿¿‰‰··  22  (·ÌÌÔ‚ÔÏ‹) 1.80 0.79 ***
GGrroouupp  22 (sandblasting)

¶¶››ÓÓ··ÎÎ··˜̃  11..  ™‡ÁÎÚÈÛË ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ.
TTaabbllee  11..  Shear bond strength comparison between groups.

™ËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜ ÌÂÙ·Í‡ ÙˆÓ ÔÌ¿‰ˆÓ ÛÙÔ *P<0.05, **P<0.01, ***P<0.001.
Significant differences between groups at *P<0.05, **P<0.01, ***P<0.001.
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∂ÈÏ¤¯ıËÎ·Ó ÔÈ ÚÔÁfiÌÊÈÔÈ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ˆ˜ ÙÔ ÂÈ-
Ú·Ì·ÙÈÎfi ˘ÏÈÎfi ÂÂÈ‰‹ ‰fiÓÙÈ· ÌÂ Û¯ÂÙÈÎ¿ ÔÌ·Ïfi Û¯‹Ì·
ÙË˜ ÁÏˆÛÛÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜ ÙË˜ Ì‡ÏË˜ ÂÍ·ÛÊ·Ï›˙Ô˘Ó Û˘Ì-
ÌÂÙÚÈÎfiÙËÙ· ˆ˜ ÚÔ˜ ÙÔ ¿¯Ô˜ ÙË˜ ÚËÙÈÓÒ‰Ô˘˜ ‚¿ÛË˜ Î·È
Â›ÛË˜ Â›Ó·È Â‡ÎÔÏÔ Ó· ·ÔÎÔÌÈÛıÔ‡Ó ÏfiÁˆ ÂÍ·ÁˆÁ‹˜
ÙÔ˘˜ ÁÈ· ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ÏfiÁÔ˘˜. ∂ÈÚfiÛıÂÙ·, ÛÂ ÎÏÈÓÈÎfi
Â›Â‰Ô ÌÔÚÔ‡ÌÂ Ó· ·Ú·ÏÂ›„Ô˘ÌÂ ÙÈ˜ Î¿Ì„ÂÈ˜ ÚÒÙË˜
Ù¿ÍË˜ ÌÂÙ·Í‡ ÚÔÁÔÌÊ›ˆÓ Î·È ÁÔÌÊ›ˆÓ fiÙ·Ó ·˘Í¿ÓÔ˘ÌÂ
ÙÔ ¿¯Ô˜ ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ ÙˆÓ ÚÔÁÔÌÊ›ˆÓ (Kim
Î·È Û˘Ó., 2002).
Œ¯ÂÈ Ú·ÁÌ·ÙÔÔÈËıÂ› ¤Ó·˜ ·ÚÈıÌfi˜ ÌÂÏÂÙÒÓ ÚÔÎÂÈÌ¤ÓÔ˘
Ó· ‰ÈÂÚÂ˘ÓËıÂ› Ë Â›‰Ú·ÛË ÙÔ˘ ¿¯Ô˘˜ ÙË˜ ÚËÙ›ÓË˜ ÛÙËÓ
·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡. O Andrews (1990), ÔÈ Evans Î·È
Powers (1985) Î·È ÔÈ Zachrisson Î·È Brobakken (1978)
¤‰ÂÈÍ·Ó fiÙÈ Ë ÚËÙÈÓÒ‰Ë˜ ‚¿ÛË ı· Ú¤ÂÈ Ó· Â›Ó·È ÔÌÔÈfi-
ÌÔÚÊË Î·È Ó· ¤¯ÂÈ ÂÏ¿¯ÈÛÙÔ ¿¯Ô˜ ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ÂÍ·-
ÛÊ·Ï›ÛÔ˘ÌÂ ÙËÓ Ì¤ÁÈÛÙË ·ÓÙÔ¯‹ ‰ÂÛÌÔ‡, ÌÈ·˜ Î·È Ë ·ÓÙÔ-
¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ·˘Í¿ÓÂÈ ÌÂ ÙËÓ ÂÏ¿ÙÙˆÛË ÙÔ˘ ÎÂÓÔ‡ ÌÂÙ·-
Í‡ ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Î·È ÙË˜ Ô‰ÔÓÙÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜.
∞ÊÂÙ¤ÚÔ˘, ÔÈ Jost-Brinkmann Î·È Û˘Ó. (1992) Ì¤ÙÚËÛ·Ó
ÙËÓ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ·˘Í¿ÓÔÓÙ·˜ ÙÔ
¿¯Ô˜ ÙË˜ ÚËÙÈÓÒ‰Ô˘˜ ‚¿ÛË˜ Ì¤¯ÚÈ 0,8 mm Î·È Î·Ù¤ÏËÍ·Ó
ÛÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ‰ÂÓ ÂËÚÂ¿-
ÛÙËÎÂ ·fi ÙÔ ¿¯Ô˜ ÙË˜ ÚËÙÈÓÒ‰Ô˘˜ ‚¿ÛË˜, ·ÏÏ¿ ·fi ÙÔÓ
Ù‡Ô ÙË˜ ÚËÙ›ÓË˜. øÛÙfiÛÔ, Ú·ÁÌ·ÙÔÔ›ËÛ·Ó ÙÔ Â›Ú·Ì¿
ÙÔ˘˜ ÛÙËÓ ¯ÂÈÏÈÎ‹ ÂÈÊ¿ÓÂÈ· ÙÔ˘ ‰ÔÓÙÈÔ‡ Î·È ÌÂ Ì›· ·‡ÍË-
ÛË ÙÔ˘ ¿¯Ô˘˜ Ì¤¯ÚÈ 0,8 mm. ™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË, ÙÔ
¿¯Ô˜ ÙË˜ ‚¿ÛË˜ ·fi Û‡ÓıÂÙË ÚËÙ›ÓË Ô˘ Î·Ù·ÛÎÂ˘¿ÛÙË-
ÎÂ ‹Ù·Ó 1 mm Î·È Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË ÙˆÓ
ÂÌÌ¤Ûˆ˜ Û˘ÁÎÔÏÏÔ‡ÌÂÓˆÓ ÁÏˆÛÛÈÎÒÓ ·ÁÎ˘Ï›ˆÓ ÙË˜
Ormco ‚Ú¤ıËÎÂ Ó· Â›Ó·È ÈÎ·ÓÔÔÈËÙÈÎ‹ Î·È ÁÈ· ÙÈ˜ ‰‡Ô
ÔÌ¿‰Â˜ (¶›Ó·Î·˜ 1). øÛÙfiÛÔ, ÙÔ ·ÔÙ¤ÏÂÛÌ· ·˘Ùfi ı· Ú¤-
ÂÈ Ó· ÂÍÂÙ·ÛÙÂ› ÚÔÛÂÎÙÈÎ¿ ÌÈ·˜ Î·È ÛÙËÓ ÔÚıÔ‰ÔÓÙÈÎ‹
ıÂÚ·Â›· ÌÂ ÙË ÁÏˆÛÛÈÎ‹ ÙÂ¯ÓÈÎ‹ Ú¤ÂÈ ÌÂÚÈÎ¤˜ ÊÔÚ¤˜ Ó·
·˘Í‹ÛÔ˘ÌÂ ÙÔ ¿¯Ô˜ ÙË˜ ÚËÙÈÓÒ‰Ô˘˜ ‚¿ÛË˜ ÂÚÈÛÛfiÙÂÚÔ
·fi 1 mm. ∞ÎfiÌË Î·È Â¿Ó ·˘Ù‹ Ë ÙÈÌ‹ Ê·›ÓÂÙ·È ÔÏ‡
·˘ÍËÌ¤ÓË fiÙ·Ó Û˘ÁÎÚ›ÓÂÙ·È ÌÂ ÙÔ ¿¯Ô˜ ÙÔ˘ Û˘ÁÎÔÏÏËÙÈ-
ÎÔ‡ ˘ÏÈÎÔ‡ ÛÙËÓ ¿ÌÂÛË ¯ÂÈÏÈÎ‹ ÙÂ¯ÓÈÎ‹ (ÙÔ ÔÔ›Ô Î˘Ì·›-
ÓÂÙ·È ÌÂÙ·Í‡ 150 Î·È 300 nm), Â›Ó·È ÔÏ‡ Û˘ÓËıÈÛÌ¤ÓË
ÛÙËÓ ÁÏˆÛÛÈÎ‹ ÔÚıÔ‰ÔÓÙÈÎ‹ ÂÂÈ‰‹ ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ ·˘Ù‹
ı· Ú¤ÂÈ Ó· Û¯ËÌ·ÙÈÛÙÂ› ÁÈ· Î¿ıÂ ‰fiÓÙÈ Ì›· ÂÍ·ÙÔÌÈÎÂ˘-
Ì¤ÓË ‚¿ÛË ·fi Û‡ÓıÂÙË ÚËÙ›ÓË Ë ÔÔ›· ı· Û˘ÁÎÔÏÏËıÂ›
ÌÂ ÂÚÁ·ÛÙËÚÈ·Î‹ ‰È·‰ÈÎ·Û›· ÏfiÁˆ ÙË˜ ÌÂÁ¿ÏË˜ ÔÈÎÈÏ›·˜
ÛÙË ÌÔÚÊÔÏÔÁ›· ÙË˜ ÁÏˆÛÛÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜ ÙˆÓ ‰ÔÓÙÈÒÓ.
¶·ÚfiÏ· ·˘Ù¿, ¿¯Ô˜ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ 1 mm ‹
ÌÂÁ·Ï‡ÙÂÚÔ ·ÔÙÂÏÂ› ÛÔ‚·Úfi Úfi‚ÏËÌ· ·ÊÔ‡ ÌÔÚÂ› Ó·

formed for each tooth to be bonded during laboratory
procedure due to the large variation in lingual
morphology. However, 1 mm or higher thickness
adhesive is a big problem because it may cause excessive
heat-associated expansion of the matrix accelerating
aging phenomena. Bond strength tests can not reveal
this issue because they deal with an almost momentary
treatment of the adhesive and the long term effects
remain unknown. Given that almost all bond strength
tests in the literature exceed the "threshold" there
would be no failure, a fact which contradicts clinical
reality. 
In this study, Ormco lingual premolar brackets, whether
sandblasted or not, provided satisfactory results shear
bond strength (Table 1). However this result should be
evaluated carefully in clinic for several reasons: 
(a) a continually increasing shear load applied to bonded

brackets in the laboratory is not representative for
the force applications that occur clinically, 

(b) the type of debonding force in machines is not the
same as the force applied during clinical debonding, 

(c) the complex oral environment with variation in
temperature, stresses, humidity, acidity and plaque is
not reproducible in the laboratory (Zachrisson, 2000),
and 

(d) the experimental design of the present study using
one tray for each tooth allows for ideal application of
the custom base to the tooth surface. 

Generally when indirect bonding is used in orthodontic
practice, trays are formed for bonding multiple teeth,
e.g., one tray is used for each quadrant to be bonded. In
a clinical settling, incorrect placement of a tray for
multiple teeth may result in larger sealant film thickness
and a decrease in bond strength (Arndt et al., 2003).
In lingual orthodontics, as in labial, the ideal adhesive
should leave the least remnant on the tooth after
debonding without producing enamel fractures (Vicente
et al., 2004). Furthermore, in lingual technique
individualized prescriptions (torque, angulation, rotation
and in-out values) are built inside the composite in the
base of the bracket during laboratory procedures. For
that reason if any bond failure happens during the
treatment, the clinician would like to have it between
the adhesive and the enamel surface, and keep the
custom made composite base intact in order to avoid a
new laboratory procedure.
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ÚÔÎ·Ï¤ÛÂÈ ÂÎÙÂÙ·Ì¤ÓË ıÂÚÌÈÎ‹ ‰È·ÛÙÔÏ‹ ÙË˜ Ì‹ÙÚ·˜ Î·È
Ó· ÂÈÙÂ›ÓÂÈ Ù· Ê·ÈÓfiÌÂÓ· Á‹Ú·ÓÛË˜ ÙÔ˘ ˘ÏÈÎÔ‡. OÈ ‰ÔÎÈ-
Ì·Û›Â˜ ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ‰ÂÛÌÔ‡ ‰ÂÓ ÌÔÚÔ‡Ó Ó· ·Ó·‰Â›-
ÍÔ˘Ó ·˘Ùfi ÙÔ Úfi‚ÏËÌ· ·ÊÔ‡ Ú·ÁÌ·ÙÂ‡ÔÓÙ·È ¤Ó·Ó Û¯Â-
‰fiÓ ÛÙÈÁÌÈ·›Ô ¯ÂÈÚÈÛÌfi ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡, ÂÓÒ ÔÈ
ÂÈ‰Ú¿ÛÂÈ˜ ÛÂ ‚¿ıÔ˜ ¯ÚfiÓÔ˘ ·Ú·Ì¤ÓÔ˘Ó ¿ÁÓˆÛÙÂ˜.
¢Â‰ÔÌ¤ÓÔ˘ fiÙÈ ÛÙË ‚È‚ÏÈÔÁÚ·Ê›· fiÏÂ˜ ÔÈ ‰ÔÎÈÌ·Û›Â˜ ÙË˜
·ÓÙÔ¯‹˜ ‰ÂÛÌÔ‡ ˘ÂÚ‚·›ÓÔ˘Ó ÙÔ "fiÚÈÔ" ‰ÂÓ ı· ¤ÚÂÂ Ó·
˘¿Ú¯ÂÈ ·ÔÙ˘¯›·, Î¿ÙÈ ÙÔ ÔÔ›Ô ¤Ú¯ÂÙ·È ÛÂ ·ÓÙ›ıÂÛË ÌÂ
ÙËÓ Ú·ÁÌ·ÙÈÎfiÙËÙ· ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË.
™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË, Ù· ÁÏˆÛÛÈÎ¿ ·ÁÎ‡ÏÈ· ÙˆÓ ÚÔÁÔÌ-
Ê›ˆÓ ÙË˜ Ormco ·ÚÂ›¯·Ó ÈÎ·ÓÔÔÈËÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù·
ˆ˜ ÚÔ˜ ÙËÓ ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË (¶›Ó·Î·˜
1), Â›ÙÂ ·ÌÌÔ‚ÔÏ‹ıËÎ·Ó Â›ÙÂ fi¯È. øÛÙfiÛÔ ·˘Ùfi ÙÔ ·ÔÙ¤-
ÏÂÛÌ· ı· Ú¤ÂÈ Ó· ÂÎÙÈÌËıÂ› ÌÂ ÚÔÛÔ¯‹ ÛÙËÓ ÎÏÈÓÈÎ‹
Ú¿ÍË ÁÈ· ‰È¿ÊÔÚÔ˘˜ ÏfiÁÔ˘˜: 
(·) ¤Ó· Û˘ÓÂ¯Ò˜ ·˘Í·ÓfiÌÂÓÔ ‰È·ÙÌËÙÈÎfi ÊÔÚÙ›Ô ÙÔ ÔÔ›Ô

ÂÊ·ÚÌfi˙ÂÙ·È ÛÙÔ ÂÚÁ·ÛÙ‹ÚÈÔ ‰ÂÓ Â›Ó·È ·ÓÙÈÚÔÛˆÂ˘-
ÙÈÎfi ÌÈ·˜ ‰‡Ó·ÌË˜ Ë ÔÔ›· ÂÊ·ÚÌfi˙ÂÙ·È ÛÙËÓ ÎÏÈÓÈÎ‹
Ú¿ÍË, 

(‚) Ô Ù‡Ô˜ ÙË˜ ‰‡Ó·ÌË˜ ·ÔÎfiÏÏËÛË˜ ·fi ÙÈ˜ Û˘ÛÎÂ˘¤˜
ÂÏ¤Á¯Ô˘ ‰ÂÓ Â›Ó·È ›‰ÈÔ˜ ÌÂ ÂÎÂ›ÓÔÓ ÙË˜ ‰‡Ó·ÌË˜ Ô˘
ÂÊ·ÚÌfi˙ÂÙ·È Î·Ù¿ ÙËÓ ·ÔÎfiÏÏËÛË ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË, 

(Á) ÙÔ ÔÏ‡ÏÔÎÔ ÛÙÔÌ·ÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ ÌÂ ÔÈÎÈÏ›· ÛÂ
ıÂÚÌÔÎÚ·Û›·, Ù¿ÛÂÈ˜, ˘ÁÚ·Û›· Î·È ÌÈÎÚÔ‚È·Î‹ Ï¿Î·
‰ÂÓ Â›Ó·È ·ÓÙÈÚÔÛˆÂ˘ÙÈÎfi ÙÔ˘ ÂÚÁ·ÛÙËÚÈ·ÎÔ‡ ÂÚÈ-
‚¿ÏÏÔÓÙÔ˜ (Zachrisson, 2000), Î·È 

(‰) Ô ÂÈÚ·Ì·ÙÈÎfi˜ Û¯Â‰È·ÛÌfi˜ ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ ÌÂ
ÙËÓ ¯ÚËÛÈÌÔÔ›ËÛË ÂÓfi˜ ‰ÈÛÎ·Ú›Ô˘ ÁÈ· Î¿ıÂ ‰fiÓÙÈ ÂÈ-
ÙÚ¤ÂÈ ÙËÓ È‰·ÓÈÎ‹ ÂÊ·ÚÌÔÁ‹ ÙË˜ ÂÍ·ÙÔÌÈÎÂ˘Ì¤ÓË˜
‚¿ÛË˜ ÛÙËÓ Ô‰ÔÓÙÈÎ‹ ÂÈÊ¿ÓÂÈ·. 

°ÂÓÈÎ¿, fiÙ·Ó ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÛÙËÓ ÔÚıÔ‰ÔÓÙÈÎ‹ Ú¿ÍË Ë
¤ÌÌÂÛË ÙÂ¯ÓÈÎ‹ Û˘ÁÎfiÏÏËÛË˜, Ù· ‰ÈÛÎ¿ÚÈ· Î·Ù·ÛÎÂ˘¿˙Ô-
ÓÙ·È ÁÈ· ÙË Û˘ÁÎfiÏÏËÛË ÔÏÏ·ÏÒÓ ‰ÔÓÙÈÒÓ, .¯. ¯ÚËÛÈ-
ÌÔÔÈÂ›Ù·È ¤Ó· ‰ÈÛÎ¿ÚÈÔ ÁÈ· ÙË Û˘ÁÎfiÏÏËÛË ÛÂ Î¿ıÂ
ÙÂÙ·ÚÙËÌfiÚÈÔ. ™ÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË, Ë Ï·Óı·ÛÌ¤ÓË ÙÔÔı¤-
ÙËÛË ÂÓfi˜ ‰ÈÛÎ·Ú›Ô˘ ÁÈ· ÔÏÏ·Ï¿ ‰fiÓÙÈ· ÌÔÚÂ› Ó· Ô‰Ë-
Á‹ÛÂÈ ÛÂ ·˘ÍËÌ¤ÓÔ ¿¯Ô˜ ÙÔ˘ ÊÈÏÌ ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡
˘ÏÈÎÔ‡ Î·È ÛÂ ÂÏ·ÙÙˆÌ¤ÓË ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ (Arndt Î·È
Û˘Ó., 2003).
Ÿˆ˜ ÛÙËÓ ¯ÂÈÏÈÎ‹ ÔÚıÔ‰ÔÓÙÈÎ‹, ¤ÙÛÈ Î·È ÛÙËÓ ÁÏˆÛÛÈÎ‹
ÔÚıÔ‰ÔÓÙÈÎ‹ ÙÔ È‰·ÓÈÎfi Û˘ÁÎÔÏÏËÙÈÎfi ˘ÏÈÎfi ı· Ú¤ÂÈ Ó·
·Ê‹ÓÂÈ ÛÙËÓ Ô‰ÔÓÙÈÎ‹ ÂÈÊ¿ÓÂÈ· Ù· ÏÈÁfiÙÂÚ· ‰˘Ó·Ù¿ ˘Ô-
ÏÂ›ÌÌ·Ù· ÌÂÙ¿ ÙËÓ ·ÔÎfiÏÏËÛ‹ ÙÔ˘ ¯ˆÚ›˜ Ó· ‰ËÌÈÔ˘ÚÁÂ›
Î·Ù¿ÁÌ·Ù· ÙË˜ ·‰·Ì·ÓÙ›ÓË˜ (Vicente Î·È Û˘Ó., 2004).
∂ÈÚfiÛıÂÙ·, ÛÙËÓ ÁÏˆÛÛÈÎ‹ ÙÂ¯ÓÈÎ‹ ÔÈ ÂÍ·ÙÔÌÈÎÂ˘Ì¤ÓÂ˜

The ARI developed by Artun and Bergland (1984) has
been used by many investigators to help standardize
bonding failure and it may oversimplify the very complex
issues of bond failure analysis. In this study the ARI index
in group 2 was 2.30±0.67 and 1.80±0.79 in group 1
(Table 3). This result suggests that sandblasting of the
bracket base in group 2 produced statistical increase in
the retention between the bracket base and the
adhesive, yet this retention was not enough since there
was still a certain amount of adhesive remaining on the
enamel after debonding procedure (n=2, 20% of the
teeth for group 2 and n=5, 50% for group 1). At this
point further studies are needed in order to increase
more the retention between the bracket base and the
composite. Changing the adhesive materials to construct
the custom base (Jost-Brinkmann et al., 1992) or using an
adhesion promoter (Vicente et al., 2004; Newman et al.,
1995; Jeffrey et al., 2001; Nakabayashi, 1992; Clark et al.,
2003) could be an alternative for this purpose.

CCOONNCCLLUUSSIIOONN

The results of this study support the recommendation of
sandblasting in order to increase the shear bond strength
and the retention between the bracket and the
composite base.
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Ô‰ËÁ›Â˜ (ÛÙÚ¤„Ë, ÁˆÓ›ˆÛË, ÂÚÈÛÙÚÔÊ‹ Î·È Ì¤Û·-¤Íˆ
ÙÈÌ¤˜) ÂÓÛˆÌ·ÙÒÓÔÓÙ·È ÛÙË Û‡ÓıÂÙË ÚËÙ›ÓË ÙË˜ ‚¿ÛË˜ ÙÔ˘
·ÁÎ˘Ï›Ô˘ Î·Ù¿ ÙÈ˜ ÂÚÁ·ÛÙËÚÈ·Î¤˜ ‰È·‰ÈÎ·Û›Â˜. °È· ÙÔ ÏfiÁÔ
·˘Ùfi Â¿Ó Û˘Ì‚Â› ÔÔÈ·‰‹ÔÙÂ ·ÔÙ˘¯›· ÙÔ˘ ‰ÂÛÌÔ‡ Î·Ù¿
ÙË ‰È¿ÚÎÂÈ· ÙË˜ ıÂÚ·Â›·˜, ·˘Ù‹ ı· Ú¤ÂÈ Ó· Â›Ó·È ÌÂÙ·Í‡
ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ Î·È ÙË˜ ·‰·Ì·ÓÙÈÓÈÎ‹˜ ÂÈÊ¿-
ÓÂÈ·˜, ÒÛÙÂ Ë ÂÍ·ÙÔÌÈÎÂ˘Ì¤ÓË ‚¿ÛË ·fi ÙÔ Û˘ÁÎÔÏÏËÙÈÎfi
˘ÏÈÎfi Ó· ·Ú·ÌÂ›ÓÂÈ ¿ıÈÎÙË Î·È Ó· ·ÔÊÂ˘¯ıÂ› ÌÈ· Ó¤·
ÂÚÁ·ÛÙËÚÈ·Î‹ ‰È·‰ÈÎ·Û›·.
O ‰Â›ÎÙË˜ ARI Ô˘ ·Ó·Ù‡¯ıËÎÂ ·fi ÙÔ˘˜ Artun Î·È
Bergland (1984) ¤¯ÂÈ ¯ÚËÛÈÌÔÔÈËıÂ› ·fi ÔÏÏÔ‡˜ ÂÚÂ˘-
ÓËÙ¤˜ ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ‚ÔËıËıÂ› Ë Ù˘ÔÔ›ËÛË ÙË˜ ·ÔÙ˘-
¯›·˜ ÙÔ˘ ‰ÂÛÌÔ‡ Î·È ›Ûˆ˜ ˘ÂÚ·ÏÔ˘ÛÙÂ‡ÂÈ ÙÔ ÔÏ‡ ÂÚ›-
ÏÔÎÔ ı¤Ì· ÙË˜ ·Ó¿Ï˘ÛË˜ ÙË˜ ·ÔÙ˘¯›·˜ ÙÔ˘ ‰ÂÛÌÔ‡.
™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË Ô ‰Â›ÎÙË˜ ARI ÛÙËÓ ÔÌ¿‰· 2 ‹Ù·Ó
2,30±0,67 Î·È ÛÙËÓ ÔÌ¿‰· 1 ‹Ù·Ó 1,80±0,79 (¶›Ó·Î·˜ 3).
∆Ô ·ÔÙ¤ÏÂÛÌ· ·˘Ùfi ‰Â›¯ÓÂÈ fiÙÈ Ë ·ÌÌÔ‚oÏ‹ ÙË˜ ‚¿ÛË˜
ÙÔ˘ ·ÁÎ˘Ï›Ô˘ ÛÙËÓ ÔÌ¿‰· 2 ÚÔÎ¿ÏÂÛÂ ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·-
ÓÙÈÎ‹ ·‡ÍËÛË ÙË˜ Û˘ÁÎÚ¿ÙËÛË˜ ÌÂÙ·Í‡ ÙË˜ ‚¿ÛË˜ ÙÔ˘
·ÁÎ˘Ï›Ô˘ Î·È ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡, ˆÛÙfiÛÔ Ë
Û˘ÁÎÚ¿ÙËÛË ·˘Ù‹ ‰ÂÓ ‹Ù·Ó ·ÚÎÂÙ‹ ·ÊÔ‡ ˘‹Ú¯Â ·ÎfiÌË
·ÚÎÂÙ‹ ÔÛfiÙËÙ· Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ Ô˘ ·Ú¤ÌÂÓÂ
ÛÙËÓ ·‰·Ì·ÓÙ›ÓË ÌÂÙ¿ ÙË ‰È·‰ÈÎ·Û›· ÙË˜ ·ÔÎfiÏÏËÛË˜
(n=2, 20% ÙˆÓ ‰ÔÓÙÈÒÓ ÛÙËÓ ÔÌ¿‰· 2 Î·È n=5, 50% ÁÈ·
ÙËÓ ÔÌ¿‰· 1). ™ÙÔ ÛËÌÂ›Ô ·˘Ùfi ··ÈÙÔ‡ÓÙ·È ÂÚ·ÈÙ¤Úˆ
ÌÂÏ¤ÙÂ˜ ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ·˘ÍËıÂ› ·ÎfiÌË ÂÚÈÛÛfiÙÂÚÔ Ë
Û˘ÁÎÚ¿ÙËÛË ÌÂÙ·Í‡ ÙË˜ ‚¿ÛË˜ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Î·È ÙË˜ Û‡Ó-
ıÂÙË˜ ÚËÙ›ÓË˜. ∏ ·ÏÏ·Á‹ ÙÔ˘ Û˘ÁÎÔÏÏËÙÈÎÔ‡ ˘ÏÈÎÔ‡ ÁÈ·
ÙËÓ Î·Ù·ÛÎÂ˘‹ ÙË˜ ÂÍ·ÙÔÌÈÎÂ˘Ì¤ÓË˜ ‚¿ÛË˜ (Jost-
Brinkmann Î·È Û˘Ó., 1992) ‹ Ë ¯ÚËÛÈÌÔÔ›ËÛË ÂÓfi˜ ÚÔ-
·ÁˆÁ¤· Û˘ÁÎfiÏÏËÛË˜ (Vicente Î·È Û˘Ó., 2004; Newman
Î·È Û˘Ó., 1995; Jeffrey Î·È Û˘Ó., 2001; Nakabayashi 1992;
Clark Î·È Û˘Ó., 2003) ı· ÌÔÚÔ‡ÛÂ Ó· Â›Ó·È ÌÈ· ÂÓ·ÏÏ·-
ÎÙÈÎ‹ Ï‡ÛË ÁÈ· ÙÔ ÛÎÔfi ·˘Ùfi.

™™ÀÀªª¶¶∂∂ƒƒ∞∞™™ªª∞∞

∆· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ ˘ÔÛÙËÚ›˙Ô˘Ó
ÙËÓ Û‡ÛÙ·ÛË ÁÈ· Ú·ÁÌ·ÙÔÔ›ËÛË ·ÌÌÔ‚ÔÏ‹˜ ÚÔÎÂÈÌ¤-
ÓÔ˘ Ó· ·˘ÍËıÔ‡Ó Ë ·ÓÙÔ¯‹ ÙÔ˘ ‰ÂÛÌÔ‡ ÛÙË ‰È¿ÙÌËÛË Î·È
Ë Û˘ÁÎÚ¿ÙËÛË ÌÂÙ·Í‡ ÙÔ˘ ·ÁÎ˘Ï›Ô˘ Î·È ÙË˜ ‚¿ÛË˜ ·fi
Û‡ÓıÂÙË ÚËÙ›ÓË.

∏ ·ÚÔ‡Û· ÂÚÁ·Û›· ·ÚÔ˘ÛÈ¿ÛÙËÎÂ ÛÙÔ 6Ô ¶·ÁÎfiÛÌÈÔ
™˘Ó¤‰ÚÈÔ °ÏˆÛÛÈÎ‹˜ OÚıÔ‰ÔÓÙÈÎ‹˜ ÛÙËÓ µ·ÚÎÂÏÒÓË,
πÛ·Ó›· ÙÔ 2004.
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