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AABBSSTTRRAACCTT
Most allergic reactions that may be observed during
orthodontic treatment are manifestations of
hypersensitivity to potentially allergenic factors of
orthodontic materials. These factors basically include
the latex material of disposable elastic surgical gloves
and of most elastic orthodontic materials and the
nickel contained in the alloys of metal orthodontic
appliances. Allergic hypersensitivity reactions may
involve extra- and intra-oral clinical signs usually
including localized manifestations, at the site of
contact with the allergen, such as erythema, edema,
itching of the skin or oral mucosa and more rarely
systemic manifestations, such as generalized rash and
dyspnea, whereas in extreme situations aphylactic
reaction may be observed. In any case, when taking
the patient’s medical history, it is necessary to record
in detail all previous allergic episodes of any type.
Where considered necessary, the diagnosis of
hypersensitivity to specific materials is documented by
the allergiologist following specialized dermato-
logical or hematological tests. Although the
phenomenon of hypersensitivity to orthodontic
materials is not common in routine clinical practice, in
cases where an allergic reaction is observed, the
prompt diagnosis is of utmost importance, and it
should be followed by the immediate interruption of
exposure to the allergen along with the substitution
of any suspected /potent allergens or/and modifi-
cation of treatment planning. 
The aim of this review is to describe, on the basis of
modern literature, the latest evidence-based scientific
data concerning etiology, diagnosis and treatment of
allergic reactions to materials most frequently used
during orthodontic treatment.

¶¶EEPPII§§HHææHH
OÈ ÂÚÈÛÛfiÙÂÚÂ˜ ·fi ÙÈ˜ ·ÏÏÂÚÁÈÎ¤˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜, Ô˘
ÌÔÚÔ‡Ó Ó· ·Ú·ÙËÚËıÔ‡Ó Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÌÈ·˜
ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜, ·ÔÙÂÏÔ‡Ó ÂÎ‰ËÏÒÛÂÈ˜ ˘Â-
ÚÂ˘·ÈÛıËÛ›·˜ ÛÂ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfiÓÔ˘˜ ·Ú¿ÁÔ-
ÓÙÂ˜ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ˘ÏÈÎÒÓ. ªÂÙ·Í‡ ÙˆÓ ·Ú·Áfi-
ÓÙˆÓ ·˘ÙÒÓ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È Î˘Ú›ˆ˜ ÙÔ Û˘ÛÙ·ÙÈÎfi
latex ÙˆÓ ÂÏ·ÛÙÈÎÒÓ Á·ÓÙÈÒÓ ÌÈ·˜ ¯Ú‹ÛÂˆ˜ Î·È ÙˆÓ
ÂÚÈÛÛfiÙÂÚˆÓ ÂÏ·ÛÙÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ˘ÏÈÎÒÓ Î·È ÙÔ
ÓÈÎ¤ÏÈÔ ÙˆÓ ÎÚ·Ì¿ÙˆÓ ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ
ÌË¯·ÓÈÛÌÒÓ. OÈ ·ÏÏÂÚÁÈÎ¤˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜ ˘ÂÚÂ˘·ÈÛıË-
Û›·˜ ÌÔÚÔ‡Ó Ó· ·ÊÔÚÔ‡Ó ÛÂ ÂÍˆÛÙÔÌ·ÙÈÎ¿ Î·È ÂÓ‰Ô-
ÛÙÔÌ·ÙÈÎ¿ ÎÏÈÓÈÎ¿ ÛËÌÂ›·, ÌÂÙ·Í‡ ÙˆÓ ÔÔ›ˆÓ Û˘Ó‹-
ıˆ˜ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ÔÈ ÂÓÙÔÈÛÌ¤ÓÂ˜ ÂÎ‰ËÏÒÛÂÈ˜, ÛÙË
ı¤ÛË Â·Ê‹˜ ÌÂ ÙÔÓ ·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ·, ÂÚ˘ı‹-
Ì·ÙÔ˜, ÔÈ‰‹Ì·ÙÔ˜, ÎÓËÛÌÔ‡, ·ÔÏ¤ÈÛË˜ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜
‹ ÙÔ˘ ÛÙÔÌ·ÙÈÎÔ‡ ‚ÏÂÓÓÔÁfiÓÔ˘ Î·È ÔÏ‡ Û·ÓÈfiÙÂÚ·
Û˘ÛÙËÌ·ÙÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜ fiˆ˜ ÁÂÓÈÎÂ˘Ì¤ÓÔ ÂÍ¿ÓıËÌ·
Î·È ‰‡ÛÓÔÈ· ÂÓÒ, ÌfiÓÔ ÛÂ ÔÏ‡ ·ÎÚ·›Â˜ Î·Ù·ÛÙ¿ÛÂÈ˜
ÌÔÚÂ› Ó· ·Ú·ÙËÚËıÂ› ·Ê˘Ï·ÎÙÈÎ‹ ·ÓÙ›‰Ú·ÛË.  ™Â
Î¿ıÂ ÂÚ›ÙˆÛË, Â›Ó·È ··Ú·›ÙËÙË Ë ÏÂÙÔÌÂÚ‹˜ Î·Ù·-
ÁÚ·Ê‹, Î·Ù¿ ÙËÓ ·Ú¯ÈÎ‹ Ï‹„Ë ÙÔ˘ È·ÙÚÈÎÔ‡ ÈÛÙÔÚÈÎÔ‡
ÙÔ˘ ·ÛıÂÓÔ‡˜, fiÏˆÓ ÙˆÓ ÚÔËÁÔ‡ÌÂÓˆÓ ·ÏÏÂÚÁÈÎÒÓ
ÂÂÈÛÔ‰›ˆÓ ÔÔÈ·Û‰‹ÔÙÂ ÌÔÚÊ‹˜. ŸÔ˘ ÎÚÈıÂ› ··-
Ú·›ÙËÙÔ, Ë ‰È¿ÁÓˆÛË ÙË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÂ Û˘ÁÎÂ-
ÎÚÈÌ¤Ó· ˘ÏÈÎ¿ ÙÂÎÌËÚÈÒÓÂÙ·È ·fi ÙÔÓ ÂÈ‰ÈÎfi ·ÏÏÂÚÁÈÔ-
ÏfiÁÔ, ÌÂÙ¿ ·fi ÙËÓ ÂÊ·ÚÌÔÁ‹ ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓˆÓ ‰ÂÚÌ·-
ÙÈÎÒÓ ‹ ·ÈÌ·ÙÔÏÔÁÈÎÒÓ ÂÍÂÙ¿ÛÂˆÓ. ∞Ó Î·È ÙÔ Ê·ÈÓfiÌÂ-
ÓÔ ÙË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÂ ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿ ‰ÂÓ
·Ú·ÙËÚÂ›Ù·È È‰È·›ÙÂÚ· Û˘¯Ó¿ ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ÎÏÈÓÈÎ‹
Ú¿ÍË, ÛÂ ÂÚÈÙÒÛÂÈ˜ fiÔ˘ ÂÎ‰ËÏÒÓÂÙ·È ·ÏÏÂÚÁÈÎ‹
·ÓÙ›‰Ú·ÛË, ¯ÚÂÈ¿˙ÂÙ·È ·ÌÂÛfiÙËÙ· ÛÙË ‰È¿ÁÓˆÛË, ‰È·ÎÔ-
‹ ÙË˜ ¤ÎıÂÛË˜ ÛÙÔÓ ·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ· Î·È
·ÓÙÈÎ·Ù¿ÛÙ·ÛË ÙˆÓ ‡ÔÙˆÓ/ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfi-
ÓˆÓ ˘ÏÈÎÒÓ ‹/ Î·È ÙÚÔÔÔ›ËÛË ÙÔ˘ ıÂÚ·Â˘ÙÈÎÔ‡
Û¯Â‰È·ÛÌÔ‡. 



IINNTTRROODDUUCCTTIIOONN

In routine clinical practice, tissue reactions to the materials
most often used in orthodontic treatment may involve
either localized irritation of skin and oral mucosa, usually
due to direct friction between soft tissues and orthodontic
appliances or localized or generalized manifestations of
hypersensitivity (Leite and Bell, 2004).
The literature includes several case-reports, where allergic
reactions, causatively related mostly to nickel-containing
metal orthodontic appliances, are described (Schriever et
al., 1976; Shelly, 1981; Grieg, 1983; Dickson, 1983; Dunlap
et al., 1989; Trombelli et al., 1992; Veien et al., 1994; Al-
Waheidi, 1995; Keruso and Kanerva, 1997; De Silva and
Doherty, 2000; Mancuso and Berdondini, 2002). Although
these reports are undoubtedly limited for the large
number of people who have received orthodontic
treatment, the possibility of hypersensitivity reactions in
sensitized individuals with related predisposition should
not be neglected, as it may lead to situations with
unpredictable consequences for their health (Athanasiou
and Pafliotelis, 1989).
Prevalence studies of nickel hypersensitivity in the general
population report values ranging from 4.5-28.5%
(Peltonen, 1979; Prystowsky et al., 1979; Blaco-Dalmau et
al., 1984; Shubert et al., 1987; Nilesen and Menne, 1993;
Janson et al., 1994; Menne, 1994, 1996; Menezes et al.,
2004). These cases involve mainly female, and less often
male individuals, a fact attributed to the more frequent
contact of females with nickel-containing objects of
everyday use, such as jewelry, garment accessories,
watches, etc. (Peltonen, 1979; Shubert et al., 1987;
Romageura et al., 1988; Jacobsen and Hensten-Pettersen,
1989; Janson et al., 1994; Kusy, 2004). Consequently, the
use of nickel-containing metal orthodontic appliances may
cause (through a similar mechanism, at least theoretically)
both the initial sensitization of the organism to the
allergen and some type of allergic hypersensitivity
reaction in already sensitized individuals (Fischer et al.,
1984; Larson-Stymne and Windström, 1985; Bass et al.,
1993).

∞ÓÙÈ‰Ú¿ÛÂÈ˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÂ ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿ / Hypersensitivity reactions to orthodontic materials HELLENIC ORTHODONTIC REVIEW

106 HELLENIC ORTHODONTIC REVIEW 2005 ñ VOLUME 8 ñ ISSUE 2

EEII™™AA°°øø°°HH

™ÙËÓ Î·ıËÌÂÚÈÓ‹ ÎÏÈÓÈÎ‹ Ú¿ÍË ÔÈ ·ÓÙÈ‰Ú¿ÛÂÈ˜ ÙˆÓ ÈÛÙÒÓ

ÛÙ· ˘ÏÈÎ¿, Ô˘ Î·Ù¿ Î·ÓfiÓ· ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Î·Ù¿ ÙË

‰È¿ÚÎÂÈ· ÌÈ·˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜, ÌÔÚÔ‡Ó Ó·

·ÊÔÚÔ‡Ó Â›ÙÂ ÛÂ ÂÓÙÔÈÛÌ¤ÓÔ ÂÚÂıÈÛÌfi ÙˆÓ ÂÚÈÔ¯ÒÓ

ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ ‹ ÙÔ˘ ÛÙÔÌ·ÙÈÎÔ‡ ‚ÏÂÓÓÔÁfiÓÔ˘, Ô ÔÔ›Ô˜

Û˘Ó‹ıˆ˜ ÔÊÂ›ÏÂÙ·È ÛÙËÓ ¿ÌÂÛË ÙÚÈ‚‹ ÌÂÙ·Í‡ ÙˆÓ Ì·Ï·-

ÎÒÓ ÈÛÙÒÓ Î·È ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ ‹ ÛÂ ÂÓÙÔ-

ÈÛÌ¤ÓÂ˜ ‹ ÁÂÓÈÎÂ˘Ì¤ÓÂ˜ ÂÎ‰ËÏÒÛÂÈ˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜

(Leite Î·È Bell, 2004).

™ÙËÓ ‚È‚ÏÈÔÁÚ·Ê›· ¤¯Ô˘Ó ·Ó·ÊÂÚıÂ› Ì›· ÛÂÈÚ¿ ÂÚÈÙÒ-

ÛÂˆÓ, fiÔ˘ ÂÚÈÁÚ¿ÊÔÓÙ·È ·ÏÏÂÚÁÈÎ¤˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜ Ô˘

·ÊÔÚÔ‡Ó Î˘Ú›ˆ˜ ÛÂ ÌÂÙ·ÏÏÈÎÔ‡˜ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ÌË¯·-

ÓÈÛÌÔ‡˜ Ô˘ ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ (Schriever Î·È Û˘Ó.,

1976; Shelly, 1981; Greig, 1983; Dickson, 1983; Dunlap

Î·È Û˘Ó., 1989; Trombelli Î·È Û˘Ó., 1992; Veien Î·È Û˘Ó.,

1994; Al-Waheidi, 1995; Keruso Î·È Kanerva, 1997; De

Silva Î·È Doherty, 2000; Mancuso Î·È Berdondini, 2002).

∞Ó Î·È ÔÈ ·Ó·ÊÔÚ¤˜ ·˘Ù¤˜ Â›Ó·È ·Ó·ÌÊÈÛ‚‹ÙËÙ· Ï›ÁÂ˜, ÛÂ

Û¯¤ÛË ÌÂ ÙÔÓ ÔÏ‡ ÌÂÁ·Ï‡ÙÂÚÔ ·ÚÈıÌfi ·ÙfiÌˆÓ Ô˘

¤¯Ô˘Ó ‰Â¯ıÂ› ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›·, ÂÓ ÙÔ‡ÙÔÈ˜ ‰ÂÓ Ú¤-

ÂÈ Ó· ·ÁÓÔËıÂ› Ë Èı·ÓfiÙËÙ· ÂÎ‰‹ÏˆÛË˜ ˘ÂÚÂ˘·ÈÛıË-

Û›·˜ ·fi Û˘ÁÎÂÎÚÈÌ¤Ó· Â˘·ÈÛıËÙÔÔÈËÌ¤Ó· ¿ÙÔÌ· ÌÂ

Û¯ÂÙÈÎ‹ ÚÔ‰È¿ıÂÛË, Î·ıÒ˜ ÌÔÚÂ› Ó· Ô‰ËÁ‹ÛÂÈ, ÛÂ

·Úfi‚ÏÂÙÂ˜ Î·Ù·ÛÙ¿ÛÂÈ˜ ÁÈ· ÙËÓ ˘ÁÂ›· ÙÔ˘˜

(∞thanasiou Î·È Pafliotelis, 1989). 

™ÙÈ˜ ‰È¿ÊÔÚÂ˜ ÌÂÏ¤ÙÂ˜ ÂÈÔÏ·ÛÌÔ‡ ÙË˜ ˘ÂÚÂ˘·ÈÛıË-

Û›·˜ ÙÔ˘ ÁÂÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ ÛÙÔ ÓÈÎ¤ÏÈÔ ·Ó·Ê¤ÚÔÓÙ·È

ÔÛÔÛÙ¿ Ô˘ Î˘Ì·›ÓÔÓÙ·È ÌÂÙ·Í‡ 4,5-28,5% (Peltonen,

1979; Prystowsky Î·È Û˘Ó., 1979; Blaco-Dalmau Î·È

Û˘Ó., 1984; Shubert Î·È Û˘Ó., 1987; Nilesen Î·È ªenne,

KKeeyy  wwoorrddss::  Orthodontic treatment, allergic reaction,
nickel, latex.
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™ÎÔfi˜ ÙË˜ ·Ó·ÛÎfiËÛË˜ ·˘Ù‹˜ Â›Ó·È Ó· ÂÚÈÁÚ·ÊÔ‡Ó,
ÌÂ ‚¿ÛË ÙË Û‡Á¯ÚÔÓË ‚È‚ÏÈÔÁÚ·Ê›·, Ù· ÓÂÒÙÂÚ· ÂÈ-
ÛÙËÌÔÓÈÎ¿ ÙÂÎÌËÚÈˆÌ¤Ó· ‰Â‰ÔÌ¤Ó·, Ô˘ ·ÊÔÚÔ‡Ó
ÛÙËÓ ·ÈÙÈÔÏÔÁ›·, ‰È¿ÁÓˆÛË Î·È ıÂÚ·Â˘ÙÈÎ‹ ·ÓÙÈÌÂÙÒ-
ÈÛË ÙˆÓ ·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ ÛÙ· ˘ÏÈÎ¿ Ô˘
Û˘Ó‹ıˆ˜ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÌÈ·˜
ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜.
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‰Ú·ÛË, ÓÈÎ¤ÏÈÔ, latex  
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Another source of allergic reaction risk for patients and
especially for the medical and paramedical personnel,
because of their prolonged and repeated exposure to these
allergens, are elastic materials the basic component of
which is natural rubber latex. These include many types of
widely used disposable gloves (Slater, 1992; ADA CSA,
1999; Cullinnan, 2004), as well as most of the elastic
orthodontic materials. Prevalence of hypersensitivity to
latex affects  1% of the general population and 6-14% of
health care providers. This difference is attributed to the
more frequently observed sensitization among medical staff
members due to their repeated exposure to the allergen
(Turjanmaa, 1987; Jacobson et al., 1991; Safadi et al., 1996;
Tarlo et al., 1997; Hamman et al., 1998; Liss and Sussmann,
1999; Yeang et al., 2000; Brehler and Kutting, 2001).
Allergic reaction to orthodontic materials is manifested in
most cases with clinical signs of type I hypersensitivity,
such as localized erythema, edema, itching, eczema,
dryness and exfoliation of the skin or oral mucosa.
Systemic allergic reaction with generalized rash, fever
or/and aphylactic shock is much more rare (Athanasiou
and Pafliotelis, 1989; Snyder and Settle, 1994; Kusy, 2004;
Leite and Bell, 2004). The main consideration of the care
provider should be to diagnose the allergic predisposition
of patients during medical history recording, to provide
complete prophylaxis of sensitized individuals with
appropriate therapeutic modifications, to substitute
potentially allergic materials and, finally, to promptly
diagnose the initial clinical stages of the allergic reaction
and effectively treat the clinical manifestations of
hypersensitivity. The care provider, on the basis of
comprehensive knowledge and sound training, should be
able to handle such cases responsibly and effectively.
The aim of this review is to describe, on the basis of
modern literature, the latest evidence-based scientific
data concerning the etiology, diagnosis and treatment of
allergic reactions to materials most often used during
orthodontic treatment.

AAlllleerrggiicc  rreeaaccttiioonnss  ttoo  nnaattuurraall  rruubbbbeerr  llaatteexx

Generalized use of disposable gloves made of latex-based
natural rubber, as a necessary precaution for prevention of
contagious diseases during medical and dental acts, has
resulted in increased occurrence of allergic reactions in
both medical, dental and paramedical staff, and patients
(Slater, 1992; Smart et al., 1992; Snyder and Settle, 1994;

1993; Janson Î·È Û˘Ó., 1994; Menne, 1994, 1996;

Menezes Î·È Û˘Ó., 2004). OÈ ÂÚÈÙÒÛÂÈ˜ ·˘Ù¤˜ ·ÊÔÚÔ‡Ó

Î˘Ú›ˆ˜ ÛÂ ı‹ÏÂ·, Î·È ÔÏ‡ ÏÈÁfiÙÂÚÔ ÛÂ ¿ÚÚÂÓ· ¿ÙÔÌ·,

ÁÂÁÔÓfi˜ Ô˘ ·Ô‰›‰ÂÙ·È ÛÙË Û˘¯ÓfiÙÂÚË Â·Ê‹ ÙˆÓ

ıËÏ¤ˆÓ ÌÂ ·ÓÙÈÎÂ›ÌÂÓ· Î·ıËÌÂÚÈÓ‹˜ ¯Ú‹ÛË˜ Ô˘ ÂÚÈ¤-

¯Ô˘Ó ÓÈÎ¤ÏÈÔ, fiˆ˜ ÎÔÛÌ‹Ì·Ù·, ÂÍ·ÚÙ‹Ì·Ù· ¤Ó‰˘ÛË˜,

ÚÔÏfiÁÈ· Î.·. (Peltonen, 1979, Shubert Î·È Û˘Ó., 1987;

Romageura Î·È Û˘Ó., 1988; Jacobsen Î·È Hensten-

Pettersen 1989; Janson Î·È Û˘Ó., 1994; Kusy, 2004). ∫·Ù’

Â¤ÎÙ·ÛË ÙÔ˘ Û˘ÏÏÔÁÈÛÌÔ‡ ·˘ÙÔ‡, ˘ÔÛÙËÚ›˙ÂÙ·È fiÙÈ Ë

ÂÊ·ÚÌÔÁ‹ ÌÂÙ·ÏÏÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ Ô˘

ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ, ÌÔÚÂ› ÌÂ ·ÚfiÌÔÈÔ ÌË¯·ÓÈÛÌfi ÙÔ˘-

Ï¿¯ÈÛÙÔÓ ÛÂ ıÂˆÚËÙÈÎfi Â›Â‰Ô, Ó· ÚÔÎ·Ï¤ÛÂÈ ÙfiÛÔ ÙËÓ

·Ú¯ÈÎ‹ Â˘·ÈÛıËÙÔÔ›ËÛË ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡ ÛÙÔÓ ·ÏÏÂÚ-

ÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ·, fiÛÔ Î·È Î¿ÔÈ·˜ ÌÔÚÊ‹˜ ·ÏÏÂÚÁÈÎ‹

·ÓÙ›‰Ú·ÛË ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÂ ‹‰Ë Â˘·ÈÛıËÙÔÔÈËÌ¤Ó·

¿ÙÔÌ· (Fischer Î·È Û˘Ó., 1984; Larson-Stymne Î·È

Widström, 1985; Bass Î·È Û˘Ó., 1993).

∂ÈÏ¤ÔÓ ËÁ‹ ÎÈÓ‰‡ÓÔ˘ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ ÁÈ·

ÙÔ˘˜ ·ÛıÂÓÂ›˜ Î·È ÔÏ‡ ÂÚÈÛÛfiÙÂÚÔ ÁÈ· ÙÔ È·ÙÚÈÎfi Î·È

·Ú·˚·ÙÚÈÎfi ÚÔÛˆÈÎfi, ÏfiÁˆ ÙË˜ ·Ú·ÙÂÙ·Ì¤ÓË˜ Î·È

Â·ÓÂÈÏËÌÌ¤ÓË˜ ¤ÎıÂÛ‹˜ ÙÔ˘˜ ÛÙÔÓ ·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿-

ÁÔÓÙ·, ·ÔÙÂÏÔ‡Ó Ù· ÂÏ·ÛÙÈÎ¿ ˘ÏÈÎ¿ Ô˘ ÂÚÈ¤¯Ô˘Ó ˆ˜

Î‡ÚÈÔ Û˘ÛÙ·ÙÈÎfi ÙÔ latex ÙÔ˘ Ê˘ÛÈÎÔ‡ ÂÏ·ÛÙÈÎÔ‡, ÌÂÙ·-

Í‡ ÙˆÓ ÔÔ›ˆÓ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È Î·È ÔÏÏ¿ Â˘ÚÂ›·˜

Î·Ù·Ó¿ÏˆÛË˜ Á¿ÓÙÈ· ÌÈ·˜ ¯Ú‹ÛÂˆ˜ (Slater, 1992; ADA

CSA, 1999; Cullinnan, 2004) Î·È ·ÎfiÌË Ù· ÂÚÈÛÛfiÙÂÚ·

·fi Ù· ÂÏ·ÛÙÈÎ¿ ˘ÏÈÎ¿ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙ· Ï·›-

ÛÈ· Ì›·˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜. O ÂÈÔÏ·ÛÌfi˜ ÙˆÓ

ÂÚÈÙÒÛÂˆÓ ÂÎ‰‹ÏˆÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ latex

·ÊÔÚ¿ ÛÂ ÔÛÔÛÙfi 1% ÙÔ˘ ÁÂÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ Î·È 6-

14% ÌÂÙ·Í‡ ÙˆÓ ÌÂÏÒÓ ÙˆÓ ÊÔÚ¤ˆÓ ·ÚÔ¯‹˜ ˘ËÚÂ-

ÛÈÒÓ ˘ÁÂ›·˜. ∏ ·Ú·ÙËÚÔ‡ÌÂÓË ‰È·ÊÔÚ¿ ·Ô‰›‰ÂÙ·È

ÛÙËÓ ÔÏ‡ Û˘¯ÓfiÙÂÚ· ·Ú·ÙËÚÔ‡ÌÂÓË Â˘·ÈÛıËÙÔÔ›ËÛË

ÙˆÓ ÌÂÏÒÓ ÙÔ˘ È·ÙÚÈÎÔ‡ ÚÔÛˆÈÎÔ‡, ÏfiÁˆ ÙË˜ Â·ÓÂÈ-

ÏËÌÌ¤ÓË˜ ¤ÎıÂÛ‹ ÙÔ˘˜ ÛÙÔÓ ·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ·

(Turjanmaa, 1987; Jacobson Î·È Û˘Ó., 1991; Safadi Î·È

Û˘Ó., 1996; Tarlo Î·È Û˘Ó., 1997; Hamman Î·È Û˘Ó.,

1998; Liss Î·È Sussmann, 1999; Yeang Î·È Û˘Ó., 2000;

Brehler Î·È Kutting, 2001).

∏ ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË ÛÙ· ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿ ÂÎ‰Ë-

ÏÒÓÂÙ·È ÛÙÈ˜ ÂÚÈÛÛfiÙÂÚÂ˜ ÂÚÈÙÒÛÂÈ˜ ÌÂ ÎÏÈÓÈÎ¿

ÛËÌÂ›· ˘ÂÚÂ˘·ÈÛıËÛ›·˜ Ù‡Ô˘ π, Ô˘ ÂÚÈÏ·Ì‚¿ÓÔ˘Ó

ÙËÓ ÂÌÊ¿ÓÈÛË ÂÓÙÔÈÛÌ¤ÓÔ˘ ÂÚ˘ı‹Ì·ÙÔ˜, ÔÈ‰‹Ì·ÙÔ˜,
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Nattrass et al., 1999; Johnson, 1999; ADA CSA, 1999;
Nettiss et al., 2002; Chin et al., 2004; Leite and Bell, 2004;
Cullinnan, 2004).
Latex gloves are not the only elastic sources of potent
allergens. Latex is one of the basic components of many
industrial products of routine medical use, such as face
masks, elastic bandages, catheters, endotracheal and
rhinogastric tubes, carpal cuffs of blood pressure gauges,
sheaths of ultrasonic probes, etc. Specifically for dental
and orthodontic patients, there is a relative risk of allergic
reactions to latex materials during application of rubber
dam, polishing with elastomeric cups, as well as
application of elastic orthodontic materials (Everett and
Hice, 1974; Cohen and Hoffmann, 1981; Nattrass et al.,
1999; Leite and Bell, 2004; Chin et al., 2004). Latex is also
a component of products of everyday use, such as
household gloves, balloons, the plastic coating of electric
cables, nipples of feeding bottles, condoms, swimming
goggles, insoles of trainers, elastic hair bands, handles of
tennis rackets, etc.
The basic component of most elastic materials used in
orthodontics is latex (Kersey et al., 2003). These materials
include intermaxillary elastics, elastic modules, elastic
separators, elastic chains and the elastic parts of extraoral
orthodontic appliances, such as the elastic band for
headgear cervical traction and the chin cup. Relevant
studies show that the physical and mechanical properties
of intraoral elastic orthodontic materials containing latex
are superior to the non-latex elastic materials. Differences
between latex and non-latex orthodontic elastic materials
refer to the stability of the applied force magnitude in
one-hour/one-day periods following their initial
application, their breaking strength, etc. Thus, latex elastic
materials are usually preferred in cases with no risk for
allergic hypersensitivity reactions (Russell et al., 2001;
Kersey et al., 2003; Hwang and Cha, 2003).
Latex is a milky juice of plant origin mainly from the tree
Haevea brasiliensis. This tree is cultivated basically in
regions of Southeast Asia and West Africa and should not
be confused with the plant Ficus elastica. Latex is an
isoprene polymer of high molecular weight that should be
specially processed, since it is very weak in its natural non-
allergenic form (Cullinnan, 2004). 
The phenomenon of contact allergic reaction to latex
gloves is further enhanced when the patients and the
medical/ dental staff are exposed to the starch powder -
talcum- of the gloves (Nattrass et al., 1999; Leite and Bell,

ÎÓËÛÌÔ‡, ÂÎ˙¤Ì·ÙÔ˜ Î·È ·ÎfiÌË, ÍËÚfiÙËÙ·˜ Î·È ·ÔÏ¤È-

ÛË˜ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ ‹ ÙÔ˘ ÛÙÔÌ·ÙÈÎÔ‡ ‚ÏÂÓÓÔÁfiÓÔ˘ ÂÓÒ

ÔÏ‡ Û·ÓÈfiÙÂÚ· ·Ú·ÙËÚÂ›Ù·È Û˘ÛÙËÌ·ÙÈÎ‹ ·ÏÏÂÚÁÈÎ‹

·ÓÙ›‰Ú·ÛË ÌÂ ÁÂÓÈÎÂ˘Ì¤ÓÔ ÂÍ¿ÓıËÌ·, ˘ÚÂÙfi ‹ Î·È ÂÂÈ-

Ûfi‰ÈÔ ·Ê˘Ï·Í›·˜ (∞thanasiou Î·È Pafliotelis, 1989;

Snyder Î·È Settle, 1994; Kusy, 2004; Leite Î·È Bell,

2004).

∏ ‰È¿ÁÓˆÛË ÙË˜ ·ÏÏÂÚÁÈÎ‹˜ ÚÔ‰È¿ıÂÛË˜ ÙˆÓ ·ÛıÂÓÒÓ

Î·Ù¿ ÙË Ï‹„Ë ÙÔ˘ È·ÙÚÈÎÔ‡ ÈÛÙÔÚÈÎÔ‡, Ë ·fiÏ˘ÙË ÚÔ-

Ê‡Ï·ÍË ÙˆÓ Â˘·ÈÛıËÙÔÔÈËÌ¤ÓˆÓ ·ÙfiÌˆÓ ÌÂ Î·Ù¿ÏÏË-

ÏË ÙÚÔÔÔ›ËÛË ÙÔ˘ ıÂÚ·Â˘ÙÈÎÔ‡ Û¯Â‰È·ÛÌÔ‡ Î·È ·ÓÙÈ-

Î·Ù¿ÛÙ·ÛË ÙˆÓ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfiÓˆÓ ˘ÏÈÎÒÓ Î·È

·ÎfiÌË, Ë ¤ÁÎ·ÈÚË ‰È¿ÁÓˆÛË ÙˆÓ ·Ú¯ÈÎÒÓ ÎÏÈÓÈÎÒÓ ÛÙ·-

‰›ˆÓ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ Ô˘ ı· Û˘ÓÔ‰Â‡ÂÙ·È ·fi

ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ÂÎ‰ËÏÒÛÂˆÓ

˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙ· ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿, ·ÔÙÂÏÂ›

Î‡ÚÈ· ÊÚÔÓÙ›‰· ÙÔ˘ ÊÔÚ¤· ·ÚÔ¯‹˜ ÔÚıÔ‰ÔÓÙÈÎÒÓ ˘Ë-

ÚÂÛÈÒÓ, Ô ÔÔ›Ô˜ Ú¤ÂÈ ‚¿ÛÂÈ ÙˆÓ ÔÏÔÎÏËÚˆÌ¤ÓˆÓ

ÁÓÒÛÂˆÓ Î·È ÙË˜ ¿ÚÙÈ·˜ ÂÎ·›‰Â˘ÛË˜ ÙÔ˘ Ó· ÌÔÚÂ› Ó·

¯ÂÈÚÈÛÙÂ› ÌÂ ˘Â˘ı˘ÓfiÙËÙ· ·ÚfiÌÔÈÂ˜ ÂÚÈÙÒÛÂÈ˜.

™ÎÔfi˜ ÙË˜ ·Ó·ÛÎfiËÛË˜ ·˘Ù‹˜ Â›Ó·È Ó· ÂÚÈÁÚ·ÊÔ‡Ó,

ÌÂ ‚¿ÛË ÙË Û‡Á¯ÚÔÓË ‚È‚ÏÈÔÁÚ·Ê›·, Ù· ÓÂÒÙÂÚ· ÂÈÛÙË-

ÌÔÓÈÎ¿ ÙÂÎÌËÚÈˆÌ¤Ó· ‰Â‰ÔÌ¤Ó·, Ô˘ ·ÊÔÚÔ‡Ó ÛÙËÓ

·ÈÙÈÔÏÔÁ›·, ‰È¿ÁÓˆÛË, ÚfiÏË„Ë Î·È ıÂÚ·Â˘ÙÈÎ‹ ·ÓÙÈÌÂ-

ÙÒÈÛË ÙˆÓ ·Ú·ÙËÚÔ‡ÌÂÓˆÓ ·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ

ÛÙ· ˘ÏÈÎ¿, Ô˘ Û˘Ó‹ıˆ˜ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Î·Ù¿ ÙË

‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ 

∞∞ÏÏÏÏÂÂÚÚÁÁÈÈÎÎ¤¤˜̃  ··ÓÓÙÙÈÈ‰‰ÚÚ¿¿ÛÛÂÂÈÈ˜̃  ÛÛÙÙÔÔ  llaatteexx  ÙÙÔÔ˘̆  ÊÊ˘̆ÛÛÈÈÎÎÔÔ‡‡  

ÂÂÏÏ··ÛÛÙÙÈÈÎÎÔÔ‡‡

∏ ÁÂÓÈÎÂ˘Ì¤ÓË ¯Ú‹ÛË Á·ÓÙÈÒÓ ÌÈ·˜ ¯Ú‹ÛË˜ Ô˘ Î·Ù·-

ÛÎÂ˘¿˙ÔÓÙ·È ·fi Ê˘ÛÈÎfi ÂÏ·ÛÙÈÎfi ÌÂ ‚¿ÛË ÙÔ latex, ˆ˜

·Ó·ÁÎ·›Ô Ì¤ÙÚÔ ÁÈ· ÙËÓ ÚfiÏË„Ë ÙˆÓ ÌÂÙ·‰ÔÙÈÎÒÓ

ÓfiÛˆÓ Î·Ù¿ ÙËÓ ÂÎÙ¤ÏÂÛË È·ÙÚÈÎÒÓ Î·È Ô‰ÔÓÙÈ·ÙÚÈÎÒÓ

Ú¿ÍÂˆÓ, ¤¯ÂÈ Ô‰ËÁ‹ÛÂÈ ÛÙËÓ ·˘ÍËÌ¤ÓË ÂÎ‰‹ÏˆÛË

·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ  ÙfiÛÔ ÛÙÔ È·ÙÚÈÎfi, Ô‰ÔÓÙÈ·ÙÚÈ-

Îfi Î·È ·Ú·˚·ÙÚÈÎfi ÚÔÛˆÈÎfi, fiÛÔ Î·È ÛÙÔ˘˜ ›‰ÈÔ˘˜

ÙÔ˘˜ ·ÛıÂÓÂ›˜ (Slater, 1992; Smart Î·È Û˘Ó., 1992;

Snyder Î·È Settle, 1994; Nattrass Î·È Û˘Ó., 1999;

Johnson, 1999; ADA CSA, 1999; Nettiss Î·È Û˘Ó., 2002;

Chin Î·È Û˘Ó., 2004; Leite Î·È Bell, 2004; Cullinnan,

2004). 

∆· Á¿ÓÙÈ· ·fi latex ‰ÂÓ ·ÔÙÂÏÔ‡Ó ÙÈ˜ ÌÔÓ·‰ÈÎ¤˜ ËÁ¤˜
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ÚÔ¤ÏÂ˘ÛË˜ ÙˆÓ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfiÓˆÓ ·˘ÙÒÓ ·Ú·-

ÁfiÓÙˆÓ, Î·ıÒ˜ ÙÔ latex ÂÚÈÏ·Ì‚¿ÓÂÙ·È ÛÙ· ‚·ÛÈÎ¿

Û˘ÛÙ·ÙÈÎ¿ Î·È ¿ÏÏˆÓ ‚ÈÔÌË¯·ÓÈÎÒÓ ÚÔ˚fiÓÙˆÓ Î·ıËÌÂ-

ÚÈÓ‹˜ È·ÙÚÈÎ‹˜ ¯Ú‹ÛË˜ fiˆ˜ ÔÈ Ì¿ÛÎÂ˜, ÔÈ ÂÏ·ÛÙÈÎÔ› Â›-

‰ÂÛÌÔÈ, ÔÈ Î·ıÂÙ‹ÚÂ˜, ÔÈ ÂÓ‰ÔÙÚ·¯ÂÈ·ÎÔ› Î·È ÚÈÓÔÁ·ÛÙÚÈ-

ÎÔ› ÛˆÏ‹ÓÂ˜, ÔÈ Î·ÚÈ·›Â˜ ÂÚÈ‰¤ÛÂÈ˜ ÙˆÓ ÈÂÛfiÌÂÙÚˆÓ,

Ù· Î·Ï‡ÌÌ·Ù· ÙˆÓ ·ÎÚÔ‰ÂÎÙÒÓ ÙˆÓ Û˘ÛÎÂ˘ÒÓ ˘ÂÚ‹-

¯ˆÓ Î.·. ∂ÈÏ¤ÔÓ, fiÛÔÓ ·ÊÔÚ¿ ÛÙÔ˘˜ Ô‰ÔÓÙÈ·ÙÚÈÎÔ‡˜

Î·È ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜, Û¯ÂÙÈÎfi˜ Î›Ó‰˘ÓÔ˜ ÂÎ‰‹Ïˆ-

ÛË˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ ÛÂ ˘ÏÈÎ¿ ·fi latex ˘Ê›ÛÙ·-

Ù·È ·ÎfiÌË Î·Ù¿ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÂÏ·ÛÙÈÎÔ‡ ·ÔÌÔÓˆÙ‹Ú·,

ÙˆÓ Î˘ÂÏÔÂÈ‰ÒÓ ÂÏ·ÛÙÔÌÂÚÒÓ ÛÙ›Ï‚ˆÛË˜ ·ÏÏ¿ Î·È

ÂÏ·ÛÙÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ˘ÏÈÎÒÓ (Everett Î·È Hice

1974; Cohen Î·È Hoffmann, 1981; Nattrass Î·È Û˘Ó.,

1999; Leite Î·È Bell, 2004; Chin Î·È Û˘Ó., 2004). ™Â Â›‰Ë

ÔÈÎÈ·Î‹˜ ¯Ú‹ÛË˜ ÙÔ latex ˘¿Ú¯ÂÈ ˆ˜ Û˘ÛÙ·ÙÈÎfi ÙˆÓ

Á·ÓÙÈÒÓ ÁÈ· ÙÔ Ï‡ÛÈÌÔ ÙˆÓ È¿ÙˆÓ, ÙˆÓ Ì·ÏÔÓÈÒÓ, ÙˆÓ

Ï·ÛÙÈÎÒÓ Î·Ï˘ÌÌ¿ÙˆÓ ÙˆÓ ËÏÂÎÙÚÈÎÒÓ Î·Ïˆ‰›ˆÓ, ÙˆÓ

ıËÏÒÓ ÙˆÓ ıËÏ¿ÛÙÚˆÓ, ÙˆÓ ÚÔÊ˘Ï·ÎÙÈÎÒÓ, ÙˆÓ Á˘·-

ÏÈÒÓ ÎÔÏ‡Ì‚ËÛË˜, ÙˆÓ ÂÛˆÙÂÚÈÎÒÓ ¿ÙˆÓ ÙˆÓ ÂÏ·ÛÙÈ-

ÎÒÓ ˘Ô‰ËÌ¿ÙˆÓ, ÙˆÓ ÂÏ·ÛÙÈÎÒÓ ÂÚÈ‰¤ÛÂˆÓ ÙˆÓ Ì·Ï-

ÏÈÒÓ, ÙˆÓ Ï·‚ÒÓ ÙˆÓ Ú·ÎÂÙÒÓ ÙË˜ ·ÓÙÈÛÊ·›ÚÈÛË˜, Î.·. 

∆· ÂÚÈÛÛfiÙÂÚ· ·fi Ù· ÂÏ·ÛÙÈÎ¿ ˘ÏÈÎ¿ Ô˘ ¯ÚËÛÈÌÔÔÈ-

Ô‡ÓÙ·È ÛÙËÓ ÔÚıÔ‰ÔÓÙÈÎ‹ Â›Ó·È Î·Ù·ÛÎÂ˘·ÛÌ¤Ó· ÌÂ ‚¿ÛË

ÙÔ latex (Kersey Î·È Û˘Ó., 2003). ªÂÙ·Í‡ ·˘ÙÒÓ ÂÚÈ-

Ï·Ì‚¿ÓÔÓÙ·È  ÔÈ ÂÏ·ÛÙÈÎÔ› ‰·ÎÙ‡ÏÈÔÈ ÂÊ·ÚÌÔÁ‹˜ ‰È·ÁÓ·-

ıÈÎÒÓ ¤ÏÍÂˆÓ, ÔÈ ÂÏ·ÛÙÈÎ¤˜ ÚÔÛ‰¤ÛÂÈ˜, Ù· ÂÏ·ÛÙÈÎ¿ ‰È·-

¯ˆÚÈÛÙÈÎ¿, ÔÈ ÂÏ·ÛÙÈÎ¤˜ ·Ï˘Û›‰Â˜ Î·È Ù· ÂÏ·ÛÙÈÎ¿ Ì¤ÚË

ÂÍˆÛÙÔÌ·ÙÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ, fiˆ˜ Ë

ÂÏ·ÛÙÈÎ‹ Ù·ÈÓ›· ·˘¯ÂÓÈÎ‹˜ ¤ÏÍË˜ Î·È Ë ÂÈÁÓ·ı›‰·. ∞fi

Û¯ÂÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÚÔÎ‡ÙÂÈ fiÙÈ ÔÈ Ê˘ÛÈÎ¤˜ Î·È ÌË¯·ÓÈÎ¤˜

È‰ÈfiÙËÙÂ˜ ÙˆÓ ÂÓ‰ÔÛÙÔÌ·ÙÈÎÒÓ ÂÏ·ÛÙÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ

˘ÏÈÎÒÓ ÌÂ latex ˘ÂÚÙÂÚÔ‡Ó ÙˆÓ ·ÓÙ›ÛÙÔÈ¯ˆÓ non-latex

ÂÏ·ÛÙÈÎÒÓ ˘ÏÈÎÒÓ. OÈ ·Ú·ÙËÚÔ‡ÌÂÓÂ˜ ‰È·ÊÔÚ¤˜ ·ÊÔ-

ÚÔ‡Ó ÛÙË ÛÙ·ıÂÚfiÙËÙ· ÙË˜ ÈÛ¯‡Ô˜ ÙË˜ ÂÊ·ÚÌÔ˙fiÌÂÓË˜

‰‡Ó·ÌË˜ ÛÂ ‰È¿ÛÙËÌ· ÌÈ·˜ ÒÚ·˜-ÌÈ·˜ ËÌ¤Ú·˜ ÌÂÙ¿ ·fi

ÙËÓ ·Ú¯ÈÎ‹ ÂÊ·ÚÌÔÁ‹ ÙÔ˘˜, ÙË˜ ·ÓÙÔ¯‹˜ ıÚ·‡ÛË˜ ÙÔ˘˜,

Î.·. ŒÙÛÈ, Ë ¯Ú‹ÛË ÙˆÓ ÂÏ·ÛÙÈÎÒÓ ˘ÏÈÎÒÓ ÌÂ latex Û˘Ó‹-

ıˆ˜ ÂÈÏ¤ÁÂÙ·È Î·Ù¿ ÚÔÙ›ÌËÛË fiÔ˘ ‰ÂÓ ˘Ê›ÛÙ·Ù·È Î›Ó-

‰˘ÓÔ˜ ÂÎ‰‹ÏˆÛË˜ ·ÓÙ›‰Ú·ÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ (Russell

Î·È Û˘Ó., 2001; Kersey Î·È Û˘Ó., 2003; Hwang Î·È Cha,

2003).

∆Ô latex ·ÔÙÂÏÂ› ¤Ó· Á·Ï·ÎÙÒ‰Ë ¯˘Ìfi Ê˘ÙÈÎ‹˜ ÚÔ¤-

ÏÂ˘ÛË˜, ÚÔÂÚ¯fiÌÂÓÔ Î˘Ú›ˆ˜ ·fi ÙÔ ‰¤Ó‰ÚÔ Haevea

2004). It has been shown that this powder is related to the
latex allergic factors-antigens and may be transported
through the air, and thus inhaled, whereas in its natural
form it is not allergenic (Assolve et al., 1988; Beezhold and
Beck, 1992; Reed, 2003). Furthermore, the allergic reaction
may not involve latex per se, but it may be an allergic
contact dermatitis due to chemical means and substances
used during the processing of natural rubber (Hammer et
al., 1997; Reed, 2003). Chemical substances include
ammonia, as well as carbamide salts, thiuram disulphides
and mercaptobenzomethothiazoles used as catalysts or
antioxidants during manufacturing of medical materials,
such as gloves, that are latex-based and may act as
allergens (Heese et al., 1999; Field and Fay, 1995; Posch et
al., 1998; Nattrass et al., 1999; ADA, 1999; Hamann et al.,
2002). During the final stages of latex-based glove
manufacturing, they are submerged in boiling water, a
process leading to allergen concentration on their outer
surface. However, prior to their final packing, gloves are
turned inside-out; thus the outer surface becomes the
inner glove surface which is in direct contact with the skin
(Leite and Bell, 2004).
In general, there are two types of allergic reaction to
latex: ttyyppee  II  hhyyppeerrsseennssiittiivviittyy  and ttyyppee  IIVV  hhyyppeerrsseennssiittiivviittyy
(ADA, 1999; Hamann et al., 2002; Cullinnan, 2004).

TTyyppee  II  hhyyppeerrsseennssiittiivviittyy  refers to the reaction between
antibodies / IgE immunoglobulins and antigenic factors
and represents the immunological response of the body
following exposure to numerous latex protein derivatives.
This type of allergic reaction is immediately manifested, in
a few minutes or several hours after the exposure of the
skin or the mucosa to the allergen (Leite and Bell, 2004;
Cullinnan, 2004). It affects individuals that have
developed very high antibody levels because of their prior
exposure to large concentrations of the specific antigen.
When these people are once again exposed to the same
antigen, antigen-antibody compounds are formed, which
are deposited on the walls of blood vessels. These
compounds also activate the complement system, thus
acting as catalysts to a massive release of proteolytic
enzymes; the end result of this process is the development
of severe inflammation and edema which may lead to
dangerous, even life-threatening, situations (Guyton,
1982; Reed, 2003). Type I hypersensitivity to latex is
provoked by simple skin contact or inhalation of latex
protein allergens and may manifest itself with a variety of
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clinical signs and symptoms, including facial rash, rhinitis,
sickness or diarrhea, dizziness, edema of the face or/and
the larynx, bronchospasmus and, in severe cases, allergic
shock (Reed, 2003; Cullinnan, 2004).

TTyyppee  IIVV  hhyyppeerrsseennssiittiivviittyy  //  ddeellaayyeedd  ttyyppee is a relatively
delayed clinical manifestation compared to the more
immediate hypersensitivity type I reaction. It is usually
restricted to / localized in the area of contact with the
allergen and it is typically characterized by diffuse or well-
defined rash, i.e. similar to what happens during allergic
contact dermatitis with chemical substances (ADA, 1999;
Hamann et al., 2002). This allergic reaction is normally  not
life-threatening and may lead to permanent skin lesions, if
not treated timely and properly. The initial clinical signs of
type IV hypersensitivity usually include itching, redness
and vasolidation that results in dry skin, skin exfoliation
and ulceration (Leite and Bell, 2004). These signs may
appear within minutes or even several hours following
exposure to the allergen, whereas the whole delayed-type
allergic response may last several weeks (Reed, 2003). The
diagnostic methodology of the delayed-type response
includes analysis of data from the medical history, clinical
examination and the results of special skin tests. The latter
include patch tests of potent allergens of various
concentrations applied to the individual’s back or skin-
prick tests. Special diagnostic tests for allergic
predisposition include the ELISA (enzyme-linked
immunosorbent assay) and RAST (radioallergosorbent
test) tests (Reed, 2003). These tests have 50-60%
sensitivity, a fact suggesting that the result of the test is
negative in a significant number of allergic individuals
(Hammer and Paulson, 1999).

According to the results of relevant studies where skin
tests were applied, predisposition for type I
hypersensitivity to natural rubber latex refers to less than
1% of the general population (Yeang et al., 2000). On the
other hand, other studies report higher levels of similar
allergic predisposition involving medical and dental staff,
ranging from 6 to 14% (Turjanmaa, 1987; Jacobson et al.,
1991; Safadi et al., 1996; Tarlo et al., 1997; Hamman et al.,
1998; Liss and Sussmann, 1999; Brehler and Kutting,
2001). The group of health care providers has a higher risk
for manifesting hypersensitivity to latex due to their
prolonged and repeated exposure to the allergen
(Nattrass et al., 1999).

brasiliensis. ∞˘Ùfi Î·ÏÏÈÂÚÁÂ›Ù·È È‰È·›ÙÂÚ· ÛÂ ÂÚÈÔ¯¤˜ ÙË˜

¡∞ ∞Û›·˜ Î·È ÙË˜ ¢. ∞ÊÚÈÎ‹˜ Î·È ‰ÂÓ Ú¤ÂÈ Ó· Û˘Á¯¤Â-

Ù·È ÌÂ ÙÔ Ê˘Ùfi Ficus elastica. ∂›Ó·È ¤Ó· ˘„ËÏÔ‡ ÌÔÚÈ·ÎÔ‡

‚¿ÚÔ˘˜ ÔÏ˘ÌÂÚ¤˜ ÙÔ˘ ÈÛÔÚÂÓ›Ô˘, Ô˘ ¯ÚÂÈ¿˙ÂÙ·È ÂÈ‰È-

Î‹ ÂÂÍÂÚÁ·Û›· Î·ıÒ˜ ÛÙË Ê˘ÛÈÎ‹ ÙÔ˘ ÌË-·ÏÏÂÚÁÈÔÁfiÓÔ

ÌÔÚÊ‹ Â›Ó·È È‰È·›ÙÂÚ· ·ÛıÂÓ¤˜ (Cullinnan, 2004). 

∆Ô Ê·ÈÓfiÌÂÓÔ ÙË˜ ÂÍ’ Â·Ê‹˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ ÛÙ·

Á¿ÓÙÈ· ÌÂ latex, ÂÈÙÂ›ÓÂÙ·È ·fi ÙËÓ ¤ÎıÂÛË ÙˆÓ ·ÛıÂÓÒÓ

Î·È ÙÔ˘ È·ÙÚÈÎÔ‡/ Ô‰ÔÓÙÈ·ÙÚÈÎÔ‡ ÚÔÛˆÈÎÔ‡ ÛÙËÓ ·Ì˘-

ÏÔ‡¯Ô ÛÎfiÓË -Ù·ÏÎ - ÙˆÓ Á·ÓÙÈÒÓ (Nattrass Î·È Û˘Ó.,

1999; Leite Î·È Bell, 2004). ∏ ÛÎfiÓË ·˘Ù‹ ¤¯ÂÈ ·Ô‰ÂÈ-

¯ıÂ› fiÙÈ Û˘Ó‰¤ÂÙ·È ÌÂ ÙÔ˘˜ ·ÏÏÂÚÁÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜-·ÓÙÈ-

ÁfiÓ· ÙÔ˘ latex Î·È ÌÔÚÂ› Ó· ÌÂÙ·Ê¤ÚÂÙ·È ‰È·Ì¤ÛÔ˘ ÙÔ˘

·¤Ú· Î·È ÌÂ ÙÔÓ ÙÚfiÔ ·˘Ùfi Ó· ÂÈÛÓ¤ÂÙ·È, ÂÓÒ ÛÙË Ê˘ÛÈ-

Î‹ ÙË˜ ÌÔÚÊ‹ ‰ÂÓ Â›Ó·È ·ÏÏÂÚÁÈÔÁfiÓÔ˜ (Assolve Î·È Û˘Ó.,

1988; Beezhold Î·È Beck, 1992; Reed, 2003). ∂ÈÏ¤ÔÓ,

·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË ÌÔÚÂ› Ó· ÌËÓ ·ÊÔÚ¿ ÛÙÔ ›‰ÈÔ ÙÔ

˘ÏÈÎfi latex ·ÏÏ¿ Ó· ·ÔÙÂÏÂ› Ì›· ·ÏÏÂÚÁÈÎ‹ ‰ÂÚÌ·Ù›ÙÈ‰·

ÂÍ’ Â·Ê‹˜ ÛÂ ¯ËÌÈÎ¿ Ì¤Û· Î·È Ô˘Û›Â˜ Ô˘ ¯ÚËÛÈÌÔÔÈ-

Ô‡ÓÙ·È ÛÙËÓ ÂÂÍÂÚÁ·Û›· ÙÔ˘ Ê˘ÛÈÎÔ‡ ÂÏ·ÛÙÈÎÔ‡

(Hammer Î·È Û˘Ó., 1997; Reed, 2003). ™ÙÈ˜ ¯ËÌÈÎ¤˜ ·˘Ù¤˜

Ô˘Û›Â˜ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È Ë ·ÌÌˆÓ›·, ·ÏÏ¿ Î·È Î·Ú‚·ÌÈ-

‰ÈÎ¿ ¿Ï·Ù·, ıÂÈÔ˘Ú¿ÌÂ˜ Î·È ÌÂÚÎ·ÙÔ‚ÂÓ˙ÔÌÂıÔıÂÈ·˙fi-

ÏÂ˜, Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ˆ˜ Î·Ù·Ï‡ÙÂ˜ ‹ ·ÓÙÈÔÍÂÈ‰ˆÙÈ-

Î¿ Î·Ù¿ ÙËÓ ·Ú·ÛÎÂ˘‹ ÙˆÓ È·ÙÚÈÎÒÓ ˘ÏÈÎÒÓ, fiˆ˜ Ù·

Á¿ÓÙÈ·, ÌÂ ‚¿ÛË Ùo latex, Î·È ÌÔÚÔ‡Ó Ó· ÏÂÈÙÔ˘ÚÁÔ‡Ó

ˆ˜ ·ÏÏÂÚÁÈÔÁfiÓÔÈ ·Ú¿ÁÔÓÙÂ˜ (Heese Î·È Û˘Ó., 1991;

Field Î·È Fay, 1995; Posch Î·È Û˘Ó., 1998; Nattrass Î·È

Û˘Ó., 1999; ADA, 1999; Hamann Î·È Û˘Ó., 2002). ∫·Ù¿

ÙËÓ ÔÏÔÎÏ‹ÚˆÛË ÙˆÓ ÛÙ·‰›ˆÓ ·Ú·ÛÎÂ˘‹˜ ÙˆÓ Á·ÓÙÈÒÓ

ÌÂ ‚¿ÛË ÙÔ latex, ·˘Ù¿ ÂÌ‚·Ù›˙ÔÓÙ·È ÛÂ Î·˘Ùfi ÓÂÚfi, ÌÂ

·ÔÙ¤ÏÂÛÌ· ÔÈ ·ÏÏÂÚÁÈÔÁfiÓÔÈ ·Ú¿ÁÔÓÙÂ˜ Ó· Û˘ÁÎÂ-

ÓÙÚÒÓÔÓÙ·È ÛÙËÓ ÂÍˆÙÂÚÈÎ‹ ÂÈÊ¿ÓÂÈ¿ ÙÔ˘˜, Ë ÔÔ›·

fiÌˆ˜ ÛÙË Û˘Ó¤¯ÂÈ· Î·ı›ÛÙ·Ù·È ÂÛˆÙÂÚÈÎ‹ Î·È ·ÊÔÚ¿

ÛÙËÓ ÂÈÊ¿ÓÂÈ· Ô˘ ¤Ú¯ÂÙ·È ÛÂ ¿ÌÂÛË Â·Ê‹ ÌÂ ÙÔ ‰¤ÚÌ·

ÙÔ˘ ·ÙfiÌÔ˘ Ô˘ ı· ÊÔÚ¤ÛÂÈ Ù· Á¿ÓÙÈ·, Î·ıÒ˜ ÚÈÓ ·fi

ÙËÓ ÙÂÏÈÎ‹ Û˘ÛÎÂ˘·Û›· ÙÔ˘˜ ÔÈ ÂÈÊ¿ÓÂÈÂ˜ ÙˆÓ Á·ÓÙÈÒÓ

·ÓÙÈÛÙÚ¤ÊÔÓÙ·È Î·È Á˘Ú›˙Ô˘Ó Ì¤Û·-¤Íˆ (Leite Î·È Bell,

2004).  

™Â ÁÂÓÈÎ¤˜ ÁÚ·ÌÌ¤˜, ÂÚÈÁÚ¿ÊÔÓÙ·È ‰‡Ô ÌÔÚÊ¤˜ ·ÏÏÂÚÁÈ-

Î‹˜ ·ÓÙ›‰Ú·ÛË˜ ÛÙÔ latex: ËË  ˘̆ÂÂÚÚÂÂ˘̆··ÈÈÛÛııËËÛÛ››··  ÙÙ‡‡ÔÔ˘̆  ππ  Î·È

ËË  ˘̆ÂÂÚÚÂÂ˘̆··ÈÈÛÛııËËÛÛ››··  ÙÙ‡‡ÔÔ˘̆  IIVV  (ADA, 1999; Hamman Î·È

Û˘Ó., 2002; Cullinnan, 2004). 
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∏∏  ˘̆ÂÂÚÚÂÂ˘̆··ÈÈÛÛııËËÛÛ››··  ÙÙ‡‡ÔÔ˘̆  ππ  ·ÊÔÚ¿ ÛÙËÓ ·ÓÙ›‰Ú·ÛË ÌÂÙ·-

Í‡ ·ÓÙÈÛˆÌ¿ÙˆÓ / ·ÓÔÛÔÛÊ·ÈÚÈÓÒÓ IgE Î·È ·ÓÙÈÁÔÓÈÎÒÓ

·Ú·ÁfiÓÙˆÓ Î·È ·ÓÙÈÚÔÛˆÂ‡ÂÈ ÙËÓ ·ÓÔÛÔÏÔÁÈÎ‹ ·fi-

ÎÚÈÛË ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡ ÌÂÙ¿ ·fi ÙËÓ ¤ÎıÂÛ‹ ÙÔ˘ ÛÂ ÔÏ-

Ï·Ï¿ ÚˆÙÂ˚ÓÈÎ¿ ·Ú¿ÁˆÁ· ÙÔ˘ latex. ∏ ·ÏÏÂÚÁÈÎ‹

·˘Ù‹ ·ÓÙ›‰Ú·ÛË ÂÎ‰ËÏÒÓÂÙ·È ¿ÌÂÛ·, ÛÂ Ï›Á· ÏÂÙ¿ ‹

·ÚÎÂÙ¤˜ ÒÚÂ˜ ÌÂÙ¿ ·fi ÙËÓ ¤ÎıÂÛË ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ ‹ ÙÔ˘

‚ÏÂÓÓÔÁfiÓÔ˘ ÛÙÔÓ ·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ· (Leite Î·È

Bell, 2004; Cullinnan, 2004). ¶·Ú·ÙËÚÂ›Ù·È ÛÂ ¿ÙÔÌ·

Ô˘ ¤¯Ô˘Ó ·Ó·Ù‡ÍÂÈ ÔÏ‡ ˘„ËÏfi Ù›ÙÏÔ ·ÓÙÈÛˆÌ¿ÙˆÓ

Î·Ù¿ ÙËÓ ÚÔËÁÔ‡ÌÂÓË ¤ÎıÂÛ‹ ÙÔ˘˜ ÛÂ ÌÂÁ¿ÏË Û˘ÁÎ¤-

ÓÙÚˆÛË ÙÔ˘ Û˘ÁÎÂÎÚÈÌ¤ÓÔ˘ ·ÓÙÈÁfiÓÔ˘. ™ÙËÓ ÂfiÌÂÓË

¤ÎıÂÛË ÙˆÓ ·ÙfiÌˆÓ ·˘ÙÒÓ ÛÙÔ ›‰ÈÔ ·ÓÙÈÁfiÓÔ Û¯ËÌ·Ù›-

˙ÔÓÙ·È Û˘ÌÏ¤ÁÌ·Ù· ·ÓÙÈÁfiÓÔ˘-·ÓÙÈÛÒÌ·ÙÔ˜, Ù· ÔÔ›·

Î·ıÈ˙¿ÓÔ˘Ó Î·È ÂÓ·ÔÙ›ıÂÓÙ·È ÛÙ· ÙÔÈ¯ÒÌ·Ù· ÙˆÓ ·ÈÌÔ-

ÊfiÚˆÓ ·ÁÁÂ›ˆÓ. ∆· Û˘ÌÏ¤ÁÌ·Ù· ·˘Ù¿ ÂÓÂÚÁÔÔÈÔ‡Ó

Â›ÛË˜ ÙÔ Û‡ÛÙËÌ· ÙÔ˘ Û˘ÌÏËÚÒÌ·ÙÔ˜, Î·Ù·Ï‡ÔÓÙ·˜

¤ÙÛÈ ÙËÓ ·ıÚfi· ¤ÎÏ˘ÛË ÚˆÙÂÔÏ˘ÙÈÎÒÓ ÂÓ˙‡ÌˆÓ, ÌÂ

·ÔÙ¤ÏÂÛÌ· ÙËÓ ÂÎ‰‹ÏˆÛË ÛÔ‚·ÚÔ‡ ‚·ıÌÔ‡ ÊÏÂÁÌÔ-

Ó‹˜ Î·È ÔÈ‰‹Ì·ÙÔ˜, Ô˘ ÌÔÚÂ› Ó· Ô‰ËÁ‹ÛÂÈ ÛÂ ÂÈÎ›Ó-

‰˘ÓÂ˜ Î·Ù·ÛÙ¿ÛÂÈ˜ ·ÎfiÌ· Î·È ÁÈ· ÙËÓ ›‰È· ÙË ˙ˆ‹

(Guyton, 1982; Reed, 2003). ∏ ˘ÂÚÂ˘·ÈÛıËÛ›· Ù‡Ô˘ π

ÛÙÔ latex ÂÎÏ‡ÂÙ·È ÌÂ ·Ï‹ ‰ÂÚÌ·ÙÈÎ‹ Â·Ê‹ ‹ ÂÈÛÓÔ‹

ÚˆÙÂ˚ÓÈÎÒÓ ·ÏÏÂÚÁÈÔÁfiÓˆÓ ·Ú·ÁfiÓÙˆÓ ÙÔ˘ latex, Î·È

ÌÔÚÂ› Ó· ÂÎ‰ËÏÒÓÂÙ·È ÌÂ Ì›· ÛÂÈÚ¿ ÎÏÈÓÈÎÒÓ ÛËÌÂ›ˆÓ

Î·È Û˘ÌÙˆÌ¿ÙˆÓ, ÌÂÙ·Í‡ ÙˆÓ ÔÔ›ˆÓ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È

Ë ÂÚ˘ıÚfiÙËÙ· ÙÔ˘ ÚÔÛÒÔ˘, Ë ÚÈÓ›ÙÈ‰·, Ù¿ÛË ÁÈ· ÂÌÂÙfi

‹ ‰È¿ÚÚÔÈ·, ˙·Ï¿‰·, ‰‡ÛÓÔÈ·, Ô›‰ËÌ· ÙÔ˘ ÚÔÛÒÔ˘

‹ / Î·È ÙÔ˘ Ï¿Ú˘ÁÁ·, ‚ÚÔÁ¯fiÛ·ÛÌÔ Î·È ÛÙË ‚·Ú‡ÙÂÚË

ÂÚ›ÙˆÛË ·Ê˘Ï·ÎÙÈÎfi shock (Reed, 2003; Cullinnan,

2004).

∏∏  ˘̆ÂÂÚÚÂÂ˘̆··ÈÈÛÛııËËÛÛ››··  ÙÙ‡‡ÔÔ˘̆  IIVV  //  ÂÂÈÈ‚‚ÚÚ··‰‰˘̆ÓÓfifiÌÌÂÂÓÓÔÔ˘̆  ÙÙ‡‡ÔÔ˘̆

ÂÎ‰ËÏÒÓÂÙ·È ÎÏÈÓÈÎ¿ ÌÂ Û¯ÂÙÈÎ‹ Î·ı˘ÛÙ¤ÚËÛË, ÛÂ Û¯¤ÛË

ÌÂ ÙËÓ ÂÚÈÛÛfiÙÂÚÔ ¿ÌÂÛË ·ÓÙ›‰Ú·ÛË ˘ÂÚÂ˘·ÈÛıËÛ›·˜

Ù‡Ô˘ π, Û˘Ó‹ıˆ˜ ÂÚÈÔÚ›˙ÂÙ·È / ÂÓÙÔ›˙ÂÙ·È ÛÙËÓ ÂÚÈÔ-

¯‹ Â·Ê‹˜ ÌÂ ÙÔÓ ·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ· Î·È Ù˘ÈÎ¿

¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÙËÓ ·Ó¿Ù˘ÍË ‰È¿¯˘ÙÔ˘ ‹ ÂÚÈÁÂ-

ÁÚ·ÌÌ¤ÓÔ˘ ÂÍ·Óı‹Ì·ÙÔ˜, fiˆ˜ ‰ËÏ·‰‹ Û˘Ì‚·›ÓÂÈ ÛÙËÓ

·ÏÏÂÚÁÈÎ‹ ‰ÂÚÌ·Ù›ÙÈ‰· ÂÍ’ Â·Ê‹˜ ÌÂ ¯ËÌÈÎ¤˜ Ô˘Û›Â˜

(ADA, 1999; Hamann Î·È Û˘Ó., 2002). ∏ ·ÏÏÂÚÁÈÎ‹ ·˘Ù‹

·ÓÙ›‰Ú·ÛË, Û˘Ó‹ıˆ˜, ‰ÂÓ Â›Ó·È ·ÂÈÏËÙÈÎ‹ ÁÈ· ÙËÓ ˙ˆ‹

·ÏÏ¿ ÌÔÚÂ› Ó· Û˘ÓÂ¿ÁÂÙ·È, ·Ó ‰ÂÓ ·ÓÙÈÌÂÙˆÈÛıÂ›

ÛˆÛÙ¿ Î·È ¤ÁÎ·ÈÚ·, ÌfiÓÈÌÂ˜ ‰ÂÚÌ·ÙÈÎ¤˜ ‚Ï¿‚Â˜. ™Ù·

Preventive measures for type I hypersensitivity during
orthodontic treatment include initial identification of
predisposed individuals when taking their medical history,
where any previous allergic episodes and possible exposure
to allergens should be seriously considered (Snyder and
Settle, 1994; Leite and Bell, 2004). People with a history of
edema, urticaria or redness when there is skin contact with
any type of rubber, or those with a history of allergic
reaction in the form of asthma, hay fever or contact
dermatitis are all included in the high risk group for
manifestation of allergic reaction to latex (Snyder and
Settle, 1994; Dyck, 2000; Reed, 2003). Furthermore, any
prior allergic reaction of patients to food, such as certain
fruit (banana, avocado, kiwi), potatoes or nuts may
suggest immunosensitization, that is, development of
respective antibodies and, at the same time, predisposition
for manifestation of latex type I hypersensitivity, as the
proteins of these foods may interact with latex proteins
(Garcia et al., 1998; Levy et al., 2000).
The identification of antibodies specific for natural rubber
latex in the peripheral blood circulation of individuals with
a high risk for type I hypersensitivity, may be achieved by
the application of appropriate clinical skin or
hematological tests (Blanco et al., 1998; Kim et al., 1998;
Pridgeon et al., 2000; Guber et al., 2000).
Initial allergic reactions of people wearing latex gloves
usually involve erythema on their  dorsal hand surfaces
and between their fingers. As the allergy persists /
expands, allergens gain access to the blood circulation
through disruption / incrustation of the epithelial layer,
which, in turn, leads to increased production of specific
antibodies. Localized perioral erythema may also occur in
patients in a similar manner, following contact of latex
gloves with these areas. This reaction usually represents
type IV hypersensitivity, which cannot be easily predicted
(Posch et al., 1998).
Treatment of patients predisposed to latex allergy should
exclude any use of latex gloves or even those gloves
which, according to the manufacturer, contain low protein
concentrations (Yeang et al., 2000). Furthermore, the use
of any other latex elastic material should be avoided
during orthodontic treatment of such patients. Non-latex
orthodontic elastic materials involving the usual range of
orthodontic applications are now available in the market,
although relevant studies show that these materials are
inferior to their latex counterparts in regard to their
strength to breakage and the duration of their clinical
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·Ú¯ÈÎ¿, ÎÏÈÓÈÎ¿ ÂÌÊ·Ó‹ ÛËÌÂ›·, ÙË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜

Ù‡Ô˘ πV Û˘Ó‹ıˆ˜ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ÎÓËÛÌfi˜, ÂÚ˘ıÚfi-

ÙËÙ· Î·È ·ÁÁÂÈÔ‰È·ÛÙÔÏ‹, Ô˘ Ô‰ËÁÔ‡Ó, ÛÙË Û˘Ó¤¯ÂÈ·,

ÛÙËÓ ÂÌÊ¿ÓÈÛË ÍËÚÔ‰ÂÚÌ›·˜, ·ÔÏ¤ÈÛË˜ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜

Î·È ÂÍÂÏÎÒÛÂˆÓ (Leite Î·È Bell, 2004). ∆· ÛËÌÂ›· ·˘Ù¿

ÌÔÚÔ‡Ó Ó· ÂÌÊ·ÓÈÛıÔ‡Ó ÛÂ ÌÂÚÈÎ¿ ÏÂÙ¿ ‹ ·ÎfiÌË Î·È

ÌÂÚÈÎ¤˜ ÒÚÂ˜ ÌÂÙ¿ ·fi ÙËÓ ¤ÎıÂÛË ÙÔ˘ ·ÙfiÌÔ˘ ÛÙÔÓ

·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ· ÂÓÒ, Û˘ÓÔÏÈÎ¿, Ë ·ÏÏÂÚÁÈÎ‹

·ÓÙ›‰Ú·ÛË ÙÔ˘ ÂÈ‚Ú·‰˘ÓfiÌÂÓÔ˘ Ù‡Ô˘ ÌÔÚÂ› Ó· ‰È·Ú-

Î¤ÛÂÈ Ì¤¯ÚÈ Î·È ·ÚÎÂÙ¤˜ Â‚‰ÔÌ¿‰Â˜ ·ÚÁfiÙÂÚ· (Reed,

2003). ∏ ‰È·ÁÓˆÛÙÈÎ‹ ÌÂıÔ‰ÔÏÔÁ›· ÙË˜ ˘ÂÚÂ˘·ÈÛıË-

Û›·˜ ÂÈ‚Ú·‰˘ÓfiÌÂÓÔ˘ Ù‡Ô˘ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙËÓ ·Ó¿Ï˘-

ÛË ‰Â‰ÔÌ¤ÓˆÓ ·fi ÙÔ È·ÙÚÈÎfi ÈÛÙÔÚÈÎfi, ÙËÓ ÎÏÈÓÈÎ‹ ÂÍ¤-

Ù·ÛË Î·È Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓˆÓ ‰ÂÚÌ·ÙÈÎÒÓ

‰ÔÎÈÌ·ÛÈÒÓ, fiˆ˜ Ë ÂÊ·ÚÌÔÁ‹ ÙˆÓ Èı·ÓÒÓ ·ÏÏÂÚÁÈÔ-

ÁfiÓˆÓ Ô˘ÛÈÒÓ, ÛÂ ‰È¿ÊÔÚÂ˜ Û˘ÁÎÂÓÙÚÒÛÂÈ˜, Î¿Ùˆ ·fi

Â›‰ÂÛÌÔ (patch test) ÛÙËÓ Ï¿ÙË ÙÔ˘ ÂÍÂÙ·˙fiÌÂÓÔ˘ ·Ùfi-

ÌÔ˘, ‹ ÌÂ Ó˘ÁÌfi ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ ÌÂ ÂÈ‰ÈÎ‹ ‚ÂÏfiÓ· (skin

prick test). ∂ÍÂÈ‰ÈÎÂ˘Ì¤ÓÂ˜ ‰È·ÁÓˆÛÙÈÎ¤˜ ‰ÔÎÈÌ·Û›Â˜ ÙË˜

·ÏÏÂÚÁÈÎ‹˜ ÚÔ‰È¿ıÂÛË˜ ÂÓfi˜ ·ÙfiÌÔ˘ ÌÔÚÔ‡Ó Ó·

Á›ÓÔ˘Ó ÛÙÔ ÂÚÁ·ÛÙ‹ÚÈÔ Î·È ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ‰ÔÎÈÌ·Û›Â˜

Ù‡Ô˘ ELISA (enzyme-linked immunosorbent assay) Î·È

RAST (radioallergosorbent test) (Reed, 2003). OÈ ‰ÔÎÈ-

Ì·Û›Â˜ ·˘Ù¤˜ ‰È·ı¤ÙÔ˘Ó Â˘·ÈÛıËÛ›· 50-60%, ÁÂÁÔÓfi˜

Ô˘ ÛËÌ·›ÓÂÈ fiÙÈ ÛÂ ÛËÌ·ÓÙÈÎfi ÔÛÔÛÙfi ·ÏÏÂÚÁÈÎÒÓ

·ÙfiÌˆÓ ÙÔ ·ÔÙ¤ÏÂÛÌ· ÙË˜ ‰ÔÎÈÌ·Û›·˜ Â›Ó·È ·ÚÓËÙÈÎfi

(Hammer Î·È Paulson, 1999).

™‡ÌÊˆÓ· ÌÂ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· Û¯ÂÙÈÎÒÓ ÌÂÏÂÙÒÓ, fiÔ˘

ÂÊ·ÚÌfiÛıËÎ·Ó ‰ÂÚÌ·ÙÈÎ¤˜ ‰ÔÎÈÌ·Û›Â˜, Ë ÚÔ‰È¿ıÂÛË ÛÂ

ÂÌÊ¿ÓÈÛË ˘ÂÚÂ˘·ÈÛıËÛ›·˜ Ù‡Ô˘ π ÛÙÔ latex ÙÔ˘ Ê˘ÛÈ-

ÎÔ‡ ÂÏ·ÛÙÈÎÔ‡ ·ÊÔÚ¿ ÛÂ ÏÈÁfiÙÂÚÔ ·fi 1% ÙˆÓ ·ÙfiÌˆÓ

ÙÔ˘ ÁÂÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ (Yeang Î·È Û˘Ó., 2000). ∞ÓÙ›ıÂ-

Ù·, ÛÂ ¿ÏÏÂ˜ ÌÂÏ¤ÙÂ˜, ·Ó·Ê¤ÚÔÓÙ·È ˘„ËÏfiÙÂÚ· Â›Â‰·

·ÓÙ›ÛÙÔÈ¯Ë˜ ·ÏÏÂÚÁÈÎ‹˜ ÚÔ‰È¿ıÂÛË˜ Ô˘ ·ÊÔÚÔ‡Ó ÛÙÔ

È·ÙÚÈÎfi Î·È Ô‰ÔÓÙÈ·ÙÚÈÎfi ÚÔÛˆÈÎfi, Ù· ÔÔ›· Î˘Ì·›ÓÔ-

ÓÙ·È ÌÂÙ·Í‡ 6-14% (Turjanmaa, 1987; Jacobson Î·È Û˘Ó.,

1991; Safadi Î·È Û˘Ó., 1996; Tarlo Î·È Û˘Ó., 1997;

Hamman Î·È Û˘Ó., 1998; Liss Î·È Sussmann, 1999;

Brehler Î·È Kutting, 2001). ªÂÙ·Í‡ ÙˆÓ ÌÂÏÒÓ ÙˆÓ

ÊÔÚ¤ˆÓ ·ÚÔ¯‹˜ ˘ËÚÂÛÈÒÓ ˘ÁÂ›·˜, Ô Î›Ó‰˘ÓÔ˜ ÂÎ‰‹-

ÏˆÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ latex ·˘Í¿ÓÂÙ·È ÏfiÁˆ ÙË˜

·Ú·ÙÂÙ·Ì¤ÓË˜ Î·È Â·ÓÂÈÏËÌÌ¤ÓË˜ ¤ÎıÂÛË˜ ÙˆÓ ·ÙfiÌˆÓ

ÛÙÔÓ ·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ· (Nattrass Î·È Û˘Ó.,

behavior following their initial application  (Russell et al.,
2001; Kersey et al., 2003; Hwang and Cha, 2003).
As alternatives to latex-based gloves elastic gloves are
available that are made of nitril/cyanide (acrylonitrilic
boutadene), neoprene (polychloroprene), vinyl, polyure-
thane, styrene or combinations of these components (ADA,
1999; Hamann et al., 1998, 2002; Hamilton and Brown,
2000). The relevant advantage of gloves made of vinyl, po-
lyurethane or styrene, regarding their non-allergic beha-
vior, is attributed to their processing. The latter does not
involve vulcanization; thus potentially allergenic substa-
nces are not used. Although the non-vulcanized products
are considered safer regarding allergic reactions, they also
contain certain potent allergens, such as epoxy resins, pla-
sticizers and other additives, e.g. stabilizers and fungicides.
Although the occurrence of allergic reactions does not
justify the generalized abolition of using latex gloves and
latex elastic materials in health care providers, orthodontic
practices included, a reasonable aim should be to limit,
down to the required minimum, any exposure of patients
and health care providers to latex elastic derivatives
(Cullinnan, 2004). The use of non-powdered gloves is
recommended as a simple measure of limiting the
spreading of latex allergens (Bowyer, 1999; Leite and Bell,
2004). Further preventive measures relatively easy to apply,
include good ventilation with complementary use of air
cleaning filters and meticulous cleaning of premises where
health care services are provided (Leite and Bell, 2004). 
Given the timely diagnosis of people predisposed to latex
hypersensitivity and the generalized implementation of
the simple measures described above, preventive
administration of antihistaminic medication is justified
only in specific cases of particularly sensitized patients.
Finally, in the case of acute type I allergic reaction, prompt
administration of adrenaline (0.5-1.0 mg for adults and
0.01 mg/kg for children up to 30 kg) which should always
be available at health care premises is recommended (Chin
et al., 2004). In any case, the proper education and
training may help both in the prevention and early
diagnosis of the initial manifestations and also
theeffective management of any allergic responses
throughout treatment (Clarke, 2004).

AAlllleerrggiicc  rreeaaccttiioonnss  ttoo  nniicckkeell  ccoonnttaaiinneedd  iinn  oorrtthhooddoonnttiicc
aapppplliiaanncceess

Most of the orthodontic appliances used in routine clinical
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1999). 

™Ù· Ì¤ÙÚ· ÚfiÏË„Ë˜ ÙË˜ ÂÎ‰‹ÏˆÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜

Ù‡Ô˘ π Î·Ù¿ ÙËÓ ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· ÂÚÈÏ·Ì‚¿ÓÂÙ·È

Ë ÂÍ’ ·Ú¯‹˜ Ù·˘ÙÔÔ›ËÛË ÙˆÓ ·ÙfiÌˆÓ ÌÂ Û¯ÂÙÈÎ‹ ÚÔ-

‰È¿ıÂÛË, Î·Ù¿ ÙËÓ Ï‹„Ë ÙÔ˘ È·ÙÚÈÎÔ‡ ÈÛÙÔÚÈÎÔ‡, fiÔ˘

Ú¤ÂÈ Ó· ‰›ÓÂÙ·È Ë ··Ú·›ÙËÙË ÚÔÛÔ¯‹ Î·È ¤ÌÊ·ÛË ÛÂ

ÚÔËÁÔ‡ÌÂÓ· ·ÏÏÂÚÁÈÎ¿ ÂÂÈÛfi‰È· ÔÔÈ·Û‰‹ÔÙÂ ·ÈÙÈÔ-

ÏÔÁ›·˜ Î·È ÛÙËÓ Èı·Ó‹ ¤ÎıÂÛ‹ ÙÔ˘˜ ÛÂ ·ÏÏÂÚÁÈÔÁfiÓÔ˘˜

·Ú¿ÁÔÓÙÂ˜ (Snyder Î·È Settle, 1994; Leite Î·È Bell,

2004). ™ÙËÓ ÔÌ¿‰· ˘„ËÏÔ‡ ÎÈÓ‰‡ÓÔ˘ ÂÎ‰‹ÏˆÛË˜ Î¿ÔÈ-

·˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ ÛÙÔ latex, ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È

Ù· ¿ÙÔÌ· ÌÂ ÈÛÙÔÚÈÎfi ÔÈ‰‹Ì·ÙÔ˜, ÎÓ›‰ˆÛË˜ ‹ ÂÚ˘ıÚfiÙË-

Ù·˜ ÛÂ Â·Ê‹ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ ÌÂ ÔÔÈ·Û‰‹ÔÙÂ ÌÔÚÊ‹˜

ÂÏ·ÛÙÈÎÒÓ, ‹ ÌÂ ÈÛÙÔÚÈÎfi ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ Ù‡Ô˘

¿ÛıÌ·ÙÔ˜, ·ÏÏÂÚÁ›·˜ ÛÙ· ¯fiÚÙ· ‹ ‰ÂÚÌ·Ù›ÙÈ‰·˜ ÂÍ’ Â·-

Ê‹˜ (Snyder & Settle 1994; Dyck, 2000; Reed, 2003).

∞ÎfiÌË, Ë ÚÔËÁÔ‡ÌÂÓË ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË ÙˆÓ ·ÛıÂ-

ÓÒÓ ÛÙË Ï‹„Ë ÙÚÔÊÒÓ fiˆ˜ ÔÚÈÛÌ¤Ó· ÊÚÔ‡Ù· (Ì·Ó¿-

Ó·, ·‚ÔÎ¿ÓÙÔ, ·ÎÙÈÓ›‰ÈÔ), ÙÚÔÊ¤˜ (·Ù¿Ù·) ‹ ÍËÚÔ› Î·Ú-

Ô› ÌÔÚÂ› Ó· ·ÔÙÂÏÂ› ¤Ó‰ÂÈÍË ·ÓÔÛÔÏÔÁÈÎ‹˜ Â˘·ÈÛıË-

ÙÔÔ›ËÛ‹˜ ÙÔ˘˜ ‰ËÏ·‰‹ ·Ó¿Ù˘ÍË˜ ·ÓÙ›ÛÙÔÈ¯ˆÓ ·ÓÙÈÛˆ-

Ì¿ÙˆÓ Î·È, Ù·˘Ùfi¯ÚÔÓ·, ÚÔ‰È¿ıÂÛË˜ ÁÈ· ÂÎ‰‹ÏˆÛË

˘ÂÚÂ˘·ÈÛıËÛ›·˜ Ù‡Ô˘ π ÛÙÔ latex, Î·ıÒ˜ ÔÈ ÚˆÙÂ˝ÓÂ˜

ÙˆÓ ÙÚÔÊÒÓ ·˘ÙÒÓ ÌÔÚÔ‡Ó Ó· ·ÏÏËÏÂÈ‰ÚÔ‡Ó ÌÂ ÙÈ˜

ÚˆÙÂ˝ÓÂ˜ ÙÔ˘ latex (Garcia Î·È Û˘Ó., 1998; Levy Î·È

Û˘Ó., 2000). 

∏ Ù·˘ÙÔÔ›ËÛË ÙˆÓ ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓˆÓ ·ÓÙÈÛˆÌ¿ÙˆÓ ÁÈ· ÙÔ

latex ÙÔ˘ Ê˘ÛÈÎÔ‡ ÂÏ·ÛÙÈÎÔ‡ ÛÙËÓ ÂÚÈÊÂÚÈÎ‹ Î˘ÎÏÔ-

ÊÔÚ›· ÙˆÓ ·ÙfiÌˆÓ ÙË˜ ÔÌ¿‰·˜ ˘„ËÏÔ‡ ÎÈÓ‰‡ÓÔ˘ ÁÈ· ÙËÓ

ÂÎ‰‹ÏˆÛË ˘ÂÚÂ˘·ÈÛıËÛ›·˜ Ù‡Ô˘ π, ÌÔÚÂ› Ó· ÂÈÙÂ˘-

¯ıÂ› ÌÂ Û¯ÂÙÈÎ¿ Î·Ï‹ ·ÎÚ›‚ÂÈ· ÌÂ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ

Î·Ù¿ÏÏËÏˆÓ ÎÏÈÓÈÎÒÓ ‰ÂÚÌ·ÙÈÎÒÓ ‹ ·ÈÌ·ÙÔÏÔÁÈÎÒÓ ÂÍÂ-

Ù¿ÛÂˆÓ (Blanco Î·È Û˘Ó., 1998, Kim Î·È Û˘Ó., 1998;

Pridgeon Î·È Û˘Ó., 2000; Guber Î·È Û˘Ó., 2000).  

OÈ ·Ú¯ÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ ÙˆÓ ·Ùfi-

ÌˆÓ Ô˘ ÊÔÚÔ‡Ó Á¿ÓÙÈ· ·fi latex Û˘Ó‹ıˆ˜ ·ÊÔÚÔ‡Ó

ÛÙËÓ ÂÌÊ¿ÓÈÛË ÂÚ˘ı‹Ì·ÙÔ˜ ÛÙÈ˜ Ú·¯È·›Â˜ ÂÈÊ¿ÓÂÈÂ˜ ÙˆÓ

¿ÎÚˆÓ ¯ÂÈÚÒÓ Î·È ÌÂÙ·Í‡ ÙˆÓ ‰·ÎÙ‡ÏˆÓ.  ∫·ıÒ˜ Ë

·ÏÏÂÚÁ›· ·Ú·Ì¤ÓÂÈ / ÂÂÎÙÂ›ÓÂÙ·È, ÔÈ ·ÏÏÂÚÁÈÔÁfiÓÔÈ

·Ú¿ÁÔÓÙÂ˜ ·ÔÎÙÔ‡Ó ÚfiÛ‚·ÛË ÛÙËÓ ·ÈÌ·ÙÈÎ‹ Î˘ÎÏÔ-

ÊÔÚ›· Ì¤Ûˆ ÙË˜ ‰È¿Û·ÛË˜ / ÂÛ¯·ÚÔÔ›ËÛË˜ ÙÔ˘ ÂÈıË-

ÏÈ·ÎÔ‡ ÛÙÚÒÌ·ÙÔ˜, ÁÂÁÔÓfi˜ ÙÔ ÔÔ›Ô Û˘ÓÂ¿ÁÂÙ·È ÙËÓ

·˘ÍËÌ¤ÓË ·Ú·ÁˆÁ‹ ÂÈ‰ÈÎÒÓ ·ÓÙÈÛˆÌ¿ÙˆÓ. ªÂ ·Úfi-

ÌÔÈÔ ÙÚfiÔ ÌÔÚÂ› Ó· ÂÎ‰ËÏˆıÂ› ÂÓÙÔÈÛÌ¤ÓÔ ÂÚÈÛÙÔ-

practice include metal elements with potentially
allergenic behavior (Brantley, 2001; Eliades and
Athanasiou, 2002; Leite and Bell, 2004). Nickel is the metal
element most frequently causing the hypersensitivity
reactions,  with clinical features of the contact allergic
reaction type (Peltonen, 1979; Vreeburg et al., 1984;
Shubert et al., 1987; Athanasiou and Pafliotelis, 1989;
Jacobsen and Hensten-Pettersen, 1989; Kusy, 2004).
Diagnosis of nickel allergy is achieved on the basis of
medical history, clinical findings and results of special skin
tests, such as the patch test (Bass et al., 1993). It has been
observed that the positive result of these skin tests is
significantly correlated to any prior exposure of patients
to nickel-containing objects, as reported in their medical
history. Many objects of everyday use that contact the
body directly, contain nickel and may sensitize an
individual or cause contact dermatitis later (Fisher and
Shapiro, 1956). These metal objects often are pieces of
jewelry, watches, glass frames, garment accessories and
other (Gawkrodger et al., 1986; Blanco-Dalmau et al.,
1994). Factors that seem to contribute to allergic reactions
from contact with nickel-containing objects are
mechanical irritation, wet skin surface, increased
environmental temperature, as well as the magnitude and
duration of exposure to the potentially allergenic object
(Bass et al., 1993).
Most studies report prevalence of sensitization to nickel,
for the general population, ranging from 4.5% to 28.5%
(Peltonen, 1979; Prystowsky et al., 1979; Blaco-Dalmau et
al., 1984; Shubert et al., 1987; Nilesen and Menne, 1993;
Janson et al., 1994; Menne, 1994, 1996). The allergic
reaction to nickel refers to females 4 to 10 times more
than males (Peltonen, 1979; Shubert et al., 1987;
Romageura et al., 1988; Jacobsen and Hensten-Pettersen,
1989; Janson et al., 1994; Kusy, 2004). This is attributed to
the increased frequency of nickel hypersensitivity (6-33
times more) in individuals with a history of piercing of the
ears or other skin areas and, generally, to the more
frequent exposure of females to nickel-containing objects
(Peltonen, 1979; Prystowsky et al., 1979; Boss and Menne,
1982; Blaco-Dalmau et al., 1984; Park and Shearer, 1983;
Larson-Stymne and Widström, 1985; Gawkrodger et al.,
1986; Romageura et al., 1988; Dotterud and Falk, 1994;
Mattila et al., 2001; Mortz et al., 2002; Kalimo et al.,
2004). It is supported that the use of dental and
orthodontic materials made of nickel alloys may cause
body sensitization to the allergen in a way similar to that
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Ì·ÙÈÎfi ÂÚ‡ıËÌ· ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂÙ¿ ·fi ÙËÓ Â·Ê‹,

ÛÙÈ˜ ÂÚÈÔ¯¤˜ ·˘Ù¤˜, Á·ÓÙÈÒÓ ÌÂ latex. ∏ ·ÓÙ›‰Ú·ÛË ·˘Ù‹

Û˘Ó‹ıˆ˜ ·ÓÙÈÚÔÛˆÂ‡ÂÈ ˘ÂÚÂ˘·ÈÛıËÛ›· Ù‡Ô˘ IV, Ë

ÔÔ›· ‰ÂÓ ÌÔÚÂ› Ó· ÚÔ‚ÏÂÊıÂ› Â‡ÎÔÏ· (Posch Î·È

Û˘Ó., 1998).

∫·Ù¿ ÙËÓ ıÂÚ·Â˘ÙÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ·ÛıÂÓÒÓ ÌÂ

ÚÔ‰È¿ıÂÛË ÛÙËÓ ÂÎ‰‹ÏˆÛË ·ÏÏÂÚÁ›·˜ ÛÙÔ latex ‰ÂÓ

Ú¤ÂÈ Ó· ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È, ÛÂ Î·Ì›· ÂÚ›ÙˆÛË

Á¿ÓÙÈ· ÌÂ latex, ÌÂÙ·Í‡ ÙˆÓ ÔÔ›ˆÓ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È

·ÎfiÌ· Î·È ÂÎÂ›Ó· fiÔ˘, Û‡ÌÊˆÓ· ÌÂ ÙÔÓ Î·Ù·ÛÎÂ˘·ÛÙ‹

ÙÔ˘˜, ÂÚÈ¤¯Ô˘Ó ¯·ÌËÏ¤˜ Û˘ÁÎÂÓÙÚÒÛÂÈ˜ ÚˆÙÂ˝ÓË˜

(Yeang Î·È Û˘Ó., 2000).  ∂ÈÏ¤ÔÓ, Î·Ù¿ ÙËÓ ÔÚıÔ‰ÔÓÙÈ-

Î‹ ıÂÚ·Â›· ÙˆÓ ·ÙfiÌˆÓ ·˘ÙÒÓ, Ú¤ÂÈ Ó· ·ÔÊÂ‡ÁÂÙ·È

Ë ¯Ú‹ÛË ÔÔÈÔ˘‰‹ÔÙÂ ¿ÏÏÔ˘ ÂÏ·ÛÙÈÎÔ‡ ˘ÏÈÎÔ‡ ÌÂ

latex. ÕÏÏˆÛÙÂ, ‰È·Ù›ıÂÓÙ·È Ï¤ÔÓ ÛÙÔ ÂÌfiÚÈÔ non-

latex ÔÚıÔ‰ÔÓÙÈÎ¿ ÂÏ·ÛÙÈÎ¿ ˘ÏÈÎ¿, Ô˘ ·ÊÔÚÔ‡Ó ÛÂ

fiÏË ÙË ÛÂÈÚ¿ ÙˆÓ Û˘Ó‹ıˆÓ ÂÊ·ÚÌÔÁÒÓ ÙÔ˘˜ ÛÙËÓ

OÚıÔ‰ÔÓÙÈÎ‹, ·Ó Î·È fiˆ˜ Ê·›ÓÂÙ·È ·fi Û¯ÂÙÈÎ¤˜ ÌÂÏ¤-

ÙÂ˜ ˘ÛÙÂÚÔ‡Ó ˆ˜ ÚÔ˜ Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ·ÓÙÔ¯‹˜

ıÚ·‡ÛË˜ Î·È ÙË˜ ‰È¿ÚÎÂÈ·˜ ÙË˜ ·Ú¯ÈÎ‹˜ ÎÏÈÓÈÎ‹˜ Û˘ÌÂ-

ÚÈÊÔÚ¿˜ ÙÔ˘˜ ÛÂ Û¯¤ÛË ÌÂ Ù· ·ÓÙ›ÛÙÔÈ¯· ˘ÏÈÎ¿ ÌÂ latex

(Russell Î·È Û˘Ó., 2001; Kersey Î·È Û˘Ó., 2003; Hwang

Î·È Cha, 2003).

∂Ó·ÏÏ·ÎÙÈÎ¿ ÙÔ˘ latex ˆ˜ ‚·ÛÈÎÔ‡ Û˘ÛÙ·ÙÈÎÔ‡, ‰È·Ù›ıÂ-

ÓÙ·È ÂÏ·ÛÙÈÎ¿ Á¿ÓÙÈ· ·fi ÓÈÙÚ›ÏÈÔ / Î˘·Ó›‰ÈÔ (·ÎÚ˘ÏÔÓÈ-

ÙÚÈÏÈÎfi ‚Ô˘Ù·‰È¤ÓÈÔ), ÓÂÔÚ¤ÓÈÔ (ÔÏ˘¯ÏˆÚÔÚ¤ÓÈÔ),

‚ÈÓ‡ÏÈÔ, ÔÏ˘Ô˘ÚÂı¿ÓË, ÛÙ˘Ú¤ÓÈÔ ‹ Û˘Ó‰˘·ÛÌÔ‡˜

·˘ÙÒÓ (ADA, 1999; Hamann Î·È Û˘Ó., 1998, 2002;

Hamilton Î·È Brown, 2000). ∆Ô Û¯ÂÙÈÎfi ÏÂÔÓ¤ÎÙËÌ· ÙˆÓ

Á·ÓÙÈÒÓ ·fi ‚ÈÓ‡ÏÈÔ, ÔÏ˘Ô˘ÚÂı¿ÓË ‹ ÛÙ˘Ú¤ÓÈÔ, fiÛÔÓ

·ÊÔÚ¿ ÛÙËÓ ·ÓÙÈ-·ÏÏÂÚÁÈÎ‹ ÙÔ˘˜ Û˘ÌÂÚÈÊÔÚ¿, ·Ô‰›-

‰ÂÙ·È ÛÙË ‰È·‰ÈÎ·Û›· ·Ú·ÛÎÂ˘‹˜ ÙÔ˘˜, Î·ıÒ˜ ‰ÂÓ ÂÊ·Ú-

Ìfi˙ÂÙ·È ‚Ô˘ÏÎ·ÓÈÛÌfi˜ ÔfiÙÂ ‰ÂÓ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ·ÓÙÈ-

‰Ú·ÛÙ‹ÚÈ· Ô˘ ÌÔÚÔ‡Ó ‰˘ÓËÙÈÎ¿ Ó· ·ÔÙÂÏ¤ÛÔ˘Ó

·ÏÏÂÚÁÈÔÁfiÓÔ˘˜ ·Ú¿ÁÔÓÙÂ˜. ¶·Ú’ fiÙÈ ıÂˆÚËÙÈÎ¿ ·ÛÊ·-

Ï¤ÛÙÂÚ· ÛÙË ¯Ú‹ÛË ÙÔ˘˜, ˆ˜ ÚÔ˜ ÙËÓ ·ÔÊ˘Á‹ ·ÏÏÂÚ-

ÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ, Ù· ÌË ‚Ô˘ÏÎ·ÓÈÛÌ¤Ó· ·˘Ù¿ ·Ú¿-

ÁˆÁ· ÂÚÈ¤¯Ô˘Ó Â›ÛË˜ ÔÚÈÛÌ¤Ó· ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfi-

Ó· Û˘ÛÙ·ÙÈÎ¿ fiˆ˜ ÂÔÍÈÎ¤˜ ÚËÙ›ÓÂ˜, Ï·ÛÙÈÎÔÔÈËÙ¤˜

Î·È ¿ÏÏ· ÚfiÛıÂÙ·, fiˆ˜ ÛÙ·ıÂÚÔÔÈËÙÈÎ¤˜  Î·È Ì˘ÎË-

ÙÔÎÙfiÓÂ˜ Ô˘Û›Â˜. 

∞Ó Î·È Ë Û˘¯ÓfiÙËÙ· ÂÌÊ¿ÓÈÛË˜ ·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ

‰ÂÓ ‰ÈÎ·ÈÔÏÔÁÂ› ÙËÓ ÁÂÓÈÎÂ˘Ì¤ÓË Î·Ù¿ÚÁËÛË ÙË˜ ¯Ú‹ÛË˜

Á·ÓÙÈÒÓ Î·È ÂÏ·ÛÙÈÎÒÓ ˘ÏÈÎÒÓ ·fi latex ÛÙÔ˘˜ ¯ÒÚÔ˘˜

of metal ear piercing devices and earrings, i.e, by releasing
nickel and sensitizing the body, or some allergic
hypersensitivity reaction in already sensitized individuals
(Fischer et al., 1984; Larson-Stymne and Widström, 1985;
Bass et al., 1993).
Nickel is one of the main components, at 8-9%, of
stainless steel types used in the manufacturing of most
orthodontic brackets, bands and archwires (Athanasiou
and Pafliotelis, 1989; Bass et al., 1993; Leite and Bell,
2004). Stainless steel of the 316L austenite type, mainly
used for manufacturing biomaterials that include
orthodontic archwires and brackets, contains 10-14%
nickel, according to the American Iron and Steel Institute
(Brantley, 2001). Other stainless steel types, such as ferrite
or martensite and ferrite-austenite combinations, contain
less nickel, <1% and 4-7%, respectively. Nickel-titanium
alloys, which are increasingly included in orthodontic
applications, contain up to 70% nickel (Haynes et al.,
2000; Leite and Bell, 2004).
Several cases of patient allergic reactions to nickel-
containing dental materials have been described in the
literature (Bergman, 1977; Moffa, 1982; Spiechowicz et
al., 1984; Burrows, 1986; Jones et al., 1986; Lamster et al.,
1987; Guimaraens et al., 1994; Hensten-Pettersen, 1998;
Vilaplana and Romageura, 2000). In addition, a few cases
of allergic reaction have been reported, that are attributed
to nickel-containing orthodontic materials (Schriever et
al., 1976; Shelly, 1981; Greig, 1983; Dickson, 1983; Dunlap
et al., 1989; Trombelli et al., 1992; Veien et al., 1994; Al-
Waheidi, 1995; Keruso and Kanerva, 1997; De Silva and
Doherty, 2000; Mancuso and Berdondini, 2002). However,
these reports do not allow for the extrapolation of
conclusions for the general population, as the allergic
reactions may be due to particular predisposition for
hypersensitivity manifestations of individual patients,
under given circumstances (Eliades and Athanasiou, 2002).
Regarding the contribution of orthodontic appliances to
the manifestation of allergic reactions, safer conclusions
may be drawn only through studies involving randomized
population samples.
A prospective study on a sample of 29 patients showed
that the application of nickel-containing orthodontic
appliances did not result in localized allergic reactions in
any of the examined cases (Bass et al., 1993). In another
relevant retrospective study of 700 adolescent patients,
no statistically significant difference in the prevalence of
nickel hypersensitivity was observed between those
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ÚÔÛÊÔÚ¿˜ ˘ËÚÂÛÈÒÓ ˘ÁÂ›·˜, ÌÂÙ·Í‡ ÙˆÓ ÔÔ›ˆÓ ÂÚÈ-

Ï·Ì‚¿ÓÔÓÙ·È Î·È Ù· ÔÚıÔ‰ÔÓÙÈÎ¿ È·ÙÚÂ›·, ¤Ó·˜ Û¯ÂÙÈÎ¿

Â‡ÏÔÁÔ˜ ÛÙfi¯Ô˜ ı· ‹Ù·Ó Ó· ÂÚÈÔÚÈÛıÂ›, ÛÙÔ ÂÏ¿¯ÈÛÙÔ

‰˘Ó·Ùfi, Ë ÔÔÈ·‰‹ÔÙÂ ¤ÎıÂÛË ÙˆÓ ·ÛıÂÓÒÓ Î·È ÙˆÓ

ıÂÚ·fiÓÙˆÓ ÛÙ· ·Ú¿ÁˆÁ· ÂÏ·ÛÙÈÎ¿ ˘ÏÈÎ¿ ·fi latex

(Cullinnan, 2004). ø˜ ¤Ó· ·Ïfi Ì¤ÙÚÔ ÂÚÈÔÚÈÛÌÔ‡ ÙË˜

ÂÍ¿ÏˆÛË˜ ÙˆÓ ·ÏÏÂÚÁÈÔÁfiÓˆÓ ·Ú·ÁfiÓÙˆÓ ·fi ÙÔ

latex ÚÔÙÂ›ÓÂÙ·È Ë ¯Ú‹ÛË Á·ÓÙÈÒÓ ¯ˆÚ›˜ ÛÎfiÓË / Ù·ÏÎ

(Bowyer, 1999; Leite Î·È Bell, 2004). ™Ù· Ï·›ÛÈ· ·˘Ù¿,

ÔÚÈÛÌ¤Ó· ÂÈÏ¤ÔÓ ÚÔÏËÙÈÎ¿ Ì¤ÙÚ·, Ô˘ ÌÔÚÔ‡Ó

Ì¿ÏÈÛÙ· Ó· ÏËÊıÔ‡Ó Û¯ÂÙÈÎ¿ Â‡ÎÔÏ·, ÂÚÈÏ·Ì‚¿ÓÔ˘Ó

ÙÔÓ Î·Ïfi ·ÂÚÈÛÌfi ÌÂ ÙËÓ Û˘ÌÏËÚˆÌ·ÙÈÎ‹ ¯Ú‹ÛË Ê›Ï-

ÙÚˆÓ Î·ı·ÚÈÛÌÔ‡ ÙÔ˘ ·¤Ú· Î·È ÙËÓ Û¯ÔÏ·ÛÙÈÎ‹ Î·ı·-

ÚÈfiÙËÙ· ÙˆÓ ¯ÒÚˆÓ ·ÚÔ¯‹˜ ˘ËÚÂÛÈÒÓ ˘ÁÂ›·˜ (Leite

Î·È Bell, 2004). 

ªÂ ‰Â‰ÔÌ¤ÓË ÙËÓ ¤ÁÎ·ÈÚË ‰È¿ÁÓˆÛË ÙˆÓ ÚÔ‰È·ıÂÛÈÎÒÓ

·ÙfiÌˆÓ ÛÙËÓ ÂÌÊ¿ÓÈÛË ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ latex, Î·È

ÙËÓ ÁÂÓÈÎÂ˘Ì¤ÓË ÂÊ·ÚÌÔÁ‹ ÙˆÓ ·ÏÒÓ Ì¤ÙÚˆÓ Ô˘ ÂÚÈ-

ÁÚ¿ÊËÎ·Ó ÛÙÈ˜ ÚÔËÁÔ‡ÌÂÓÂ˜ ·Ú·ÁÚ¿ÊÔ˘˜, Ë ÚÔÏË-

ÙÈÎ‹ ¯ÔÚ‹ÁËÛË ·ÁˆÁ‹˜ ÌÂ ·ÓÙÈÈÛÙ·ÌÈÓÈÎ¿ Ê¿ÚÌ·Î·

‰ÈÎ·ÈÔÏÔÁÂ›Ù·È ÌfiÓÔ ÛÂ Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÂÚÈÙÒÛÂÈ˜ Ô˘

·ÊÔÚÔ‡Ó ÛÂ È‰È·›ÙÂÚ· Â˘·ÈÛıËÙÔÔÈËÌ¤ÓÔ˘˜ ·ÛıÂÓÂ›˜.

∆¤ÏÔ˜ ÛÙËÓ ÂÚ›ÙˆÛË ÂÎ‰‹ÏˆÛË˜ ÔÍÂ›·˜ ·ÏÏÂÚÁÈÎ‹˜

·ÓÙ›‰Ú·ÛË˜ Ù‡Ô˘ π Û˘ÓÈÛÙ¿Ù·È Ë ¿ÌÂÛË ¯ÔÚ‹ÁËÛË ÛÎÂ˘-

·ÛÌ¿ÙˆÓ ·‰ÚÂÓ·Ï›ÓË˜ (0,5-1,0 mg ÁÈ· ÂÓ‹ÏÈÎÂ˜ Î·È 0,01

mg/kg ÁÈ· ·È‰È¿ Ì¤¯ÚÈ 30 kg), Ù· ÔÔ›· Ú¤ÂÈ Ó· ‚Ú›-

ÛÎÔÓÙ·È ¿ÓÙÔÙÂ ‰È·ı¤ÛÈÌ· ÛÙÔ˘˜ ¯ÒÚÔ˘˜ ÂÚ›ı·Ï„Ë˜

(Chin Î·È Û˘Ó., 2004). ™Â Î¿ıÂ ÂÚ›ÙˆÛË, Ë ÛˆÛÙ‹ ÂÓË-

Ì¤ÚˆÛË Î·È ÂÎ·›‰Â˘ÛË ÌÔÚÂ› Ó· ‚ÔËı‹ÛÂÈ, ÙfiÛÔ ÛÙËÓ

ÚfiÏË„Ë, fiÛÔ Î·È ÛÙËÓ ¤ÁÎ·ÈÚË ‰È¿ÁÓˆÛË ÙˆÓ ·Ú¯ÈÎÒÓ

ÂÎ‰ËÏÒÛÂˆÓ Ô˘ Ô‰ËÁÂ› ÛÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ·ÓÙÈÌÂ-

ÙÒÈÛË ÂÓ‰Â¯fiÌÂÓˆÓ ·ÏÏÂÚÁÈÎÒÓ ÂÂÈÛÔ‰›ˆÓ ÛÂ ÔÏfi-

ÎÏËÚË ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÂÊ·ÚÌÔ˙fiÌÂÓË˜ ıÂÚ·Â›·˜

(Clarke, 2004).

∞∞ÏÏÏÏÂÂÚÚÁÁÈÈÎÎ¤¤˜̃  ··ÓÓÙÙÈÈ‰‰ÚÚ¿¿ÛÛÂÂÈÈ˜̃  ÛÛÙÙÔÔ  ÓÓÈÈÎÎ¤¤ÏÏÈÈÔÔ  ÙÙˆ̂ÓÓ  ÔÔÚÚııÔÔ‰‰ÔÔÓÓÙÙÈÈÎÎÒÒÓÓ

ÌÌËË¯̄··ÓÓÈÈÛÛÌÌÒÒÓÓ

OÈ ÂÚÈÛÛfiÙÂÚÔÈ ·fi ÙÔ˘˜ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜

Ô˘ ÂÊ·ÚÌfi˙ÔÓÙ·È ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ÎÏÈÓÈÎ‹ Ú¿ÍË,

ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÌÂÙ·ÏÏÈÎ¿ ÛÙÔÈ¯Â›· ÌÂ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚ-

ÁÈÔÁfiÓÔ Û˘ÌÂÚÈÊÔÚ¿ (µrantley, 2001; Eliades Î·È

Athanasiou, 2002; Leite Î·È Bell, 2004). ªÂÙ·Í‡ ·˘ÙÒÓ,

ÙÔ ÓÈÎ¤ÏÈÔ ıÂˆÚÂ›Ù·È ÙÔ ÌÂÙ·ÏÏÈÎfi ÛÙÔÈ¯Â›Ô, ÙÔ ÔÔ›Ô

subjects who had had prior orthodontic treatment with
metal orthodontic appliances and those who had not
(Romageura et al., 1988). Other studies involving groups
of people under orthodontic treatment, report that no
allergic reaction was observed on the oral mucosa of
patients sensitized to nickel (Magnusson et al., 1982;
Starkjaer and Menne, 1990; Bishara et al., 1993; Janson et
al., 1998). Similar results are shown in other studies
according to which, in patients with a positive nickel patch
test who had received prosthetic restorations with high
nickel content, no intraoral allergic reactions were
observed (Spiechowitz et al., 1984; Jones et al., 1986;
Saglam et al., 2004).
Contrary to the above, other studies have shown
increased frequency of nickel immunosensitization /
antibody levels in individuals who had received
orthodontic treatment (Feasby et al., 1988; Kalimo et al.,
2004). These conclusions are supported by a series of cases
where localized allergic reactions (attributed mainly to the
nickel contained in the orthodontic appliances) have been
observed (Schriever et al., 1976; Dickson, 1983; Greig,
1983; Dunlap et al., 1989; Trombelli et al., 1992; Veien et
al., 1995; Keruso and Kanerva, 1997; De Silva and Doherty,
2000; Mancuso and Berdondini, 2002). Although in all
these cases the allergic reaction was attributed to the
orthodontic appliances on the basis of clinical observation
and not through evidence-based diagnostic methodology
(Moffa, 1982; Vreeburg et al., 1984; Spiechowicz et al.,
1984; Staerkjaer and Menne, 1990), it seems logical to
assume that, at least for the specific cases of sensitized
patients, there must exist some etiological correlation
between the allergic reaction and the orthodontic
appliances (Leite and Bell, 2004). In general, it can be
supported that there is a positive correlation between
nickel hypersensitivity occurring during orthodontic
treatment and any prior body sensitization to the specific
allergen or allergic reaction of any type reported in the
patient’s history (Dunlap et al., 1989; Todd and Burrows,
1989; Kerosuo et al., 1996; Janson et al., 1998).
Undesirable allergic side-effects of metal orthodontic
materials generally include extra-oral and intra-oral
hypersensitivity manifestations (Jacobsen and Hensten-
Pettersen, 1989). Extra-oral allergic reactions are observed
more frequent than intra-oral ones (Lindsten and Kurol,
1997). These include redness, itching, eczema, dryness,
pain, wrinkling and exfoliation of the skin, all of which
have mainly been attributed to the metal parts of



ÚÔÎ·ÏÂ› Û˘¯ÓfiÙÂÚ· ·ÓÙÈ‰Ú¿ÛÂÈ˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜, ÌÂ

ÎÏÈÓÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ Ù‡Ô˘ ÙË˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›-

‰Ú·ÛË˜ ÂÍ’ Â·Ê‹˜ (Peltonen, 1979; Vreeburg Î·È Û˘Ó.,

1984; Shubert Î·È Û˘Ó., 1987; ∞thanasiou Î·È

Pafliotelis, 1989; Jacobsen Î·È Hensten-Pettersen, 1989;

Kusy, 2004). 

∏ ‰È¿ÁÓˆÛË ÙË˜ ·ÏÏÂÚÁ›·˜ ÛÙÔ ÓÈÎ¤ÏÈÔ ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ

‚¿ÛË ÙÔ È·ÙÚÈÎfi ÈÛÙÔÚÈÎfi, Ù· ÎÏÈÓÈÎ¿ Â˘Ú‹Ì·Ù· Î·È Ù·

·ÔÙÂÏ¤ÛÌ·Ù· ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓˆÓ ‰ÂÚÌ·ÙÈÎÒÓ ‰ÔÎÈÌ·ÛÈÒÓ,

fiˆ˜ ÙÔ patch test (Bass Î·È Û˘Ó., 1993). Œ¯ÂÈ ·Ú·ÙË-

ÚËıÂ› fiÙÈ ÙÔ ıÂÙÈÎfi ·ÔÙ¤ÏÂÛÌ· ÙˆÓ ‰ÂÚÌ·ÙÈÎÒÓ ·˘ÙÒÓ

‰ÔÎÈÌ·ÛÈÒÓ Û¯ÂÙ›˙ÂÙ·È ÛÂ ÛËÌ·ÓÙÈÎfi ‚·ıÌfi ÌÂ ÙËÓ ·Ó·-

ÊÂÚfiÌÂÓË ÛÙÔ ÈÛÙÔÚÈÎfi ÚÔËÁÔ‡ÌÂÓË ¤ÎıÂÛË ÙˆÓ ·ÛıÂ-

ÓÒÓ ÛÂ ·ÓÙÈÎÂ›ÌÂÓ· Ô˘ ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ. ¶ÔÏÏ¿ ·ÓÙÈ-

ÎÂ›ÌÂÓ· Î·ıËÌÂÚÈÓ‹˜ ¯Ú‹ÛË˜ Ô˘ ¤Ú¯ÔÓÙ·È ÛÂ ¿ÌÂÛË

Â·Ê‹ ÌÂ ÙÔ ÛÒÌ· ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ Î·È ÌÔÚÔ‡Ó ÙfiÛÔ

Ó· Â˘·ÈÛıËÙÔÔÈ‹ÛÔ˘Ó ÙÔÓ ÔÚÁ·ÓÈÛÌfi fiÛÔ Î·È Ó· ÚÔ-

Î·Ï¤ÛÔ˘Ó ÛÂ ‰Â‡ÙÂÚÔ ¯ÚfiÓÔ ‰ÂÚÌ·Ù›ÙÈ‰· ÂÍ’ Â·Ê‹˜

(Fisher Î·È Shapiro, 1956). ªÂÙ·Í‡ ·˘ÙÒÓ ÂÚÈÏ·Ì‚¿ÓÔ-

ÓÙ·È ÎÔÛÌ‹Ì·Ù·, ÚÔÏfiÁÈ·, ÌÂÙ·ÏÏÈÎÔ› ÛÎÂÏÂÙÔ› Á˘·ÏÈÒÓ,

ÂÍ·ÚÙ‹Ì·Ù· ¤Ó‰˘ÛË˜ Î·È ¿ÏÏ· ·ÓÙÈÎÂ›ÌÂÓ· (Gawkrodger

Î·È Û˘Ó., 1986; Blanco-Dalmau Î·È Û˘Ó., 1994). ¶·Ú¿ÁÔ-

ÓÙÂ˜ Ô˘ Ê·›ÓÂÙ·È fiÙÈ Û˘Ì‚¿ÏÏÔ˘Ó ÛÙËÓ ÂÎ‰‹ÏˆÛË

·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ ÂÍ’ Â·Ê‹˜ ÌÂ ·ÓÙÈÎÂ›ÌÂÓ· Ô˘

ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ ·ÔÙÂÏÔ‡Ó Ô ÌË¯·ÓÈÎfi˜ ÂÚÂıÈÛÌfi˜, Ë

‰È·‚ÚÔ¯‹ / ˘ÁÚ‹ ÂÈÊ¿ÓÂÈ· ÙÔ˘ ‰¤ÚÌ·ÙÔ˜, Ë ·˘ÍËÌ¤ÓË

ıÂÚÌÔÎÚ·Û›· ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜, Î·ıÒ˜ Î·È Ë ¤ÓÙ·ÛË

Î·È Ë ‰È¿ÚÎÂÈ· ÙË˜ ¤ÎıÂÛË˜ ÛÙÔ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfiÓÔ

·ÓÙÈÎÂ›ÌÂÓÔ (Bass Î·È Û˘Ó., 1993). 

OÈ ÂÚÈÛÛfiÙÂÚÂ˜ Û¯ÂÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ·Ó·Ê¤ÚÔ˘Ó ÂÈÔÏ·-

ÛÌfi ÙË˜ Â˘·ÈÛıËÙÔÔ›ËÛË˜ ÙÔ˘ ÁÂÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ ÛÙÔ

ÓÈÎ¤ÏÈÔ Ô˘ Î˘Ì·›ÓÂÙ·È ÌÂÙ·Í‡ 4,5-28,5% (Peltonen,

1979; Prystowsky Î·È Û˘Ó., 1979; Blaco-Dalmau Î·È

Û˘Ó., 1984; Shubert Î·È Û˘Ó., 1987; Nilesen Î·È ªenne,

1993; Janson Î·È Û˘Ó., 1994; Menne, 1994, 1996). ∏

·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË ÛÙÔ ÓÈÎ¤ÏÈÔ ·ÊÔÚ¿ ÔÏ‡ ÂÚÈÛÛfi-

ÙÂÚÔ ÛÙÈ˜ Á˘Ó·›ÎÂ˜ ·Ú¿ ÛÙÔ˘˜ ¿Ó‰ÚÂ˜, ·fi 4 ¤ˆ˜ Î·È 10

ÊÔÚ¤˜ ÂÚÈÛÛfiÙÂÚÔ (Peltonen, 1979; Shubert Î·È Û˘Ó.,

1987; Romageura Î·È Û˘Ó., 1988; Jacobsen Î·È

Hensten-Pettersen, 1989; Janson Î·È Û˘Ó., 1994; Kusy,

2004). ∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi ·Ô‰›‰ÂÙ·È ÛÙËÓ ·˘ÍËÌ¤ÓË

Û˘¯ÓfiÙËÙ· ÂÎ‰‹ÏˆÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ ÓÈÎ¤ÏÈÔ

ÛÙ· ¿ÙÔÌ· ÌÂ ÈÛÙÔÚÈÎfi ÙÚ˘‹Ì·ÙÔ˜ ÙˆÓ ·˘ÙÈÒÓ (6-33

ÊÔÚ¤˜ ÌÂÁ·Ï‡ÙÂÚË) ‹ ¿ÏÏˆÓ ÂÚÈÔ¯ÒÓ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜

headgear orthodontic appliances (Dickson, 1983; Greig,
1983). Intra-oral allergic reactions include redness, edema,
itching and dryness of the lips and oral mucosa, as well as
gingival inflammation. Occasionally, fever is reported as a
manifestation of systemic allergic reaction (Schriever et
al., 1976; Dunlap et al., 1989). Most of these intra-oral
side effects are related to the application of nickel-
containing metal orthodontic appliances (Jacobsen and
Hensten-Pettersen, 1989).
It is supported that the possible pathogenetic mechanism,
through which the orthodontic appliances contribute to
the occurrence of allergic reactions, is the corrosion and
aging of metal biomaterials that are responsible for the
release of metal ions (Athanasiou and Pafliotelis, 1989;
Eliades et al., 2004). It remains unknown whether, in real
conditions, material degradation due to masticatory
forces and friction between orthodontic appliances and
materials, may enhance the corrosion, and quantity or/and
rate of metal ion release (Tai et al., 1992; Eliades et al.,
2004; Leite and Bell, 2004). Furthermore, it seems that the
presence of different alloys in the oral environment
contributes to the corrosion rate of materials. In these
cases, galvanic currents may be generated, the saliva
acting as the buffer agent. Thus, the rate of metal ion
release due to advancing material corrosion may be
accelerated / intensified (Arvidson and Johansson, 1977;
Grimsdottir et al., 1992; Eliades et al., 2004). In an in vitro
simulation of the saliva of the oral environment, corrosion
of nickel-containing metal orthodontic appliances
(including extra-oral face-bows, orthodontic brackets,
molar bands and stainless steel and nickel-titanium
orthodontic archwires) was strongly correlated with the
type of soldering between metal parts. When the
soldering material was silver or gold, less corrosion
resistance was observed; thus the concentration of nickel
released into the oral environment was higher (Mueller,
1981; Berge et al., 1982; Maijer and Smith, 1982;
Grimsdottir et al., 1992).
Nickel-ion release from metal orthodontic appliances has
been shown in relevant studies, mainly in vitro (Park and
Shearer, 1983; Grimsdottir et al., 1992; Barrett et al., 1993)
as well as in vivo (Maijer and Smith, 1982; Gjerdet et al.,
1991), where advancing corrosion of metal elements and
metal ion release in the oral environment have been
observed. Corrosion observed in materials made of high-
nickel content alloys is greater as compared to that of
stainless steel nickel-containing materials (Kalipa and
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Î·È ÁÂÓÈÎ¿ ÛÙË Û˘¯ÓfiÙÂÚË ¤ÎıÂÛË ÙˆÓ ıËÏ¤ˆÓ ·ÙfiÌˆÓ

ÛÂ ÓÈÎÂÏÈÔ‡¯· ·ÓÙÈÎÂ›ÌÂÓ· (Peltonen, 1979; Prystowsky

Î·È Û˘Ó., 1979; Boss Î·È Menne, 1982; Blaco-Dalmau

Î·È Û˘Ó., 1984; Park Î·È Shearer, 1983; Larson- Stymne

Î·È Widström, 1985; Gawkrodger Î·È Û˘Ó., 1986;

Romageura Î·È Û˘Ó., 1988; Dotterud Î·È Falk 1994;

Mattila Î·È Û˘Ó., 2001; Mortz Î·È Û˘Ó., 2002; Kalimo

Î·È Û˘Ó., 2004). ÀÔÛÙËÚ›˙ÂÙ·È fiÙÈ Ë ÂÊ·ÚÌÔÁ‹ Ô‰ÔÓÙÈ·-

ÙÚÈÎÒÓ Î·È ÔÚıÔ‰ÔÓÙÈÎÒÓ ˘ÏÈÎÒÓ, ·fi ÎÚ¿Ì·Ù· Ô˘

ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ, ÌÔÚÔ‡Ó Â›ÛË˜ Ó· ÚÔÎ·Ï¤ÛÔ˘Ó

Â›ÙÂ ÙËÓ Â˘·ÈÛıËÙÔÔ›ËÛË ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡ ÛÙÔÓ ·ÏÏÂÚ-

ÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ·, ÌÂ ·ÚfiÌÔÈÔ ÙÚfiÔ fiˆ˜ Ù· ÌÂÙ·Ï-

ÏÈÎ¿ ÙÚ‡·Ó· ÙˆÓ ·˘ÙÈÒÓ Î·È Ù· ÛÎÔ˘Ï·Ú›ÎÈ· ·ÂÏÂ˘-

ıÂÚÒÓÔ˘Ó ÓÈÎ¤ÏÈÔ ÛÙÔÓ ÔÚÁ·ÓÈÛÌfi Î·È ÚÔÎ·ÏÔ‡Ó ÙËÓ

Â˘·ÈÛıËÙÔÔ›ËÛ‹ ÙÔ˘ ‹ Î¿ÔÈ· ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË

˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÂ ‹‰Ë Â˘·ÈÛıËÙÔÔÈËÌ¤Ó· ¿ÙÔÌ·

(Fischer Î·È Û˘Ó., 1984; Larson-Stymne Î·È Widström,

1985; Bass Î·È Û˘Ó., 1993).  

∆Ô ÓÈÎ¤ÏÈÔ ·ÔÙÂÏÂ› Î‡ÚÈÔ Û˘ÛÙ·ÙÈÎfi, ÛÂ ÔÛÔÛÙfi 8-9%

ÛÙÔ˘˜ Ù‡Ô˘˜ ·ÓÔÍÂ›‰ˆÙÔ˘ ¯¿Ï˘‚·, Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡-

ÓÙ·È ÛÙËÓ Î·Ù·ÛÎÂ˘‹ ÙˆÓ ÂÚÈÛÛfiÙÂÚˆÓ Î·ÙËÁÔÚÈÒÓ

ÔÚıÔ‰ÔÓÙÈÎÒÓ ·ÁÎ›ÛÙÚˆÓ, ‰·ÎÙ˘Ï›ˆÓ Î·È Û˘ÚÌ¿ÙˆÓ

(∞thanasiou Î·È Pafliotelis, 1989; Bass Î·È Û˘Ó., 1993;

Leite Î·È Bell, 2004). O ·ÓÔÍÂ›‰ˆÙÔ˜ ¯¿Ï˘‚·˜ Ù‡Ô˘

ˆÛÙÂÓ›ÙË 316L, Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Î·Ù¿ Î·ÓfiÓ· ÁÈ· ÙËÓ

Î·Ù·ÛÎÂ˘‹ ‚ÈÔ¸ÏÈÎÒÓ, ÌÂÙ·Í‡ ÙˆÓ ÔÔ›ˆÓ ÂÚÈÏ·Ì‚¿-

ÓÔÓÙ·È Ù· ÔÚıÔ‰ÔÓÙÈÎ¿ Û‡ÚÌ·Ù· Î·È ¿ÁÎÈÛÙÚ·, ÂÚÈ¤¯ÂÈ

Û‡ÌÊˆÓ· ÌÂ ÙÔ American Iron and Steel Institute ÂÚ›-

Ô˘ 10-14% ÓÈÎ¤ÏÈÔ (Brantley, 2001). OÈ ¿ÏÏÔÈ Ù‡ÔÈ

·ÓÔÍÂ›‰ˆÙÔ˘ ¯¿Ï˘‚· fiˆ˜ ÊÂÚ›ÙË ‹ Ì·ÚÙÂÓÛ›ÙË Î·È Û˘Ó-

‰˘·ÛÌÔ‡ ÊÂÚ›ÙË Î·È ˆÛÙÂÓ›ÙË ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ ÛÂ

ÌÈÎÚfiÙÂÚÂ˜ ÔÛfiÙËÙÂ˜, <1%, Î·È 4-7% ·ÓÙ›ÛÙÔÈ¯·. ∆·

ÎÚ¿Ì·Ù· ÓÈÎÂÏ›Ô˘-ÙÈÙ·Ó›Ô˘, ÙˆÓ ÔÔ›ˆÓ ÔÈ ÂÊ·ÚÌÔÁ¤˜

ÛÙËÓ OÚıÔ‰ÔÓÙÈÎ‹ ‰È·ÚÎÒ˜ ·˘Í¿ÓÔÓÙ·È, ÂÚÈ¤¯Ô˘Ó ÛÙË

Û‡ÛÙ·Û‹ ÙÔ˘˜ Ì¤¯ÚÈ Î·È 70% ÓÈÎ¤ÏÈÔ (Haynes Î·È Û˘Ó.,

2000; Leite Î·È Bell, 2004). 

™ÙË ‰ÈÂıÓ‹ ‚È‚ÏÔÁÚ·Ê›· ¤¯Ô˘Ó ÂÚÈÁÚ·ÊÂ› ·ÚÎÂÙ¤˜ ÂÚÈ-

ÙÒÛÂÈ˜ ÂÎ‰‹ÏˆÛË˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ ·ÛıÂÓÒÓ ÛÂ

Ô‰ÔÓÙÈ·ÙÚÈÎ¿ ˘ÏÈÎ¿ ÌÂ ÓÈÎ¤ÏÈÔ (Bergman, 1977; Moffa,

1982; Spiechowicz Î·È Û˘Ó., 1984; Burrows, 1986; Jones

Î·È Û˘Ó., 1986; Lamster Î·È Û˘Ó., 1987; Guimaraens Î·È

Û˘Ó., 1994; Hensten-Pettersen,  1998; Vilaplana Î·È

Romaguera, 2000). ∞Ó·Ê¤ÚÔÓÙ·È Â›ÛË˜ ÔÚÈÛÌ¤ÓÂ˜ ÂÚÈ-

ÙÒÛÂÈ˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ Ô˘ ·Ô‰›‰ÔÓÙ·È ÛÂ

Sachdeva, 1989). Reported concentrations of 40 Ìg nickel,
which according to relevant laboratory studies are daily
released from metal orthodontic appliances, are
significantly inferior to the 170 Ìg nickel concentration
that every individual receives on a daily basis through
nutrition (Eliades et al., 2004). It is, however, possible that
even low nickel concentrations may cause allergic
episodes in individuals with a history of nickel
hypersensitivity (Athanasiou and Pafliotelis, 1989;
Kerosuo et al., 1997).
Relevant studies support that the minimum nickel
concentration needed for the induction  of allergic
reactions from to the oral mucosa should be relatively
higher (5-12 times) than that required for contact
dermatitis (Nielsen and Klaschker, 1971; Magnusson et al.,
1982). This fact is attributed to differences in the
physiology of permeability between skin and oral mucosa,
or/and to possible differences in the mechanisms of
hypersensitivity manifestation from the skin and oral
mucosa (Spiechowicz et al., 1984). Furthermore, it is
supported that the anti-oxidative property of stainless
steel or nickel-titanium alloys, which is due to the
formation of an oxide layer on the material surface,
prohibiting their further corrosion and consequently the
free dispersal of metal ions (Eliades et al., 2004). It is also
supported that the manifestation of a nickel
hypersensitivity reaction does not simply depend on the
total nickel quantity released, but mainly on the condition
of nickel-ion coupling, which determines its biological
activity.
In any case, the question, whether the prolonged stay of
nickel-containing materials in the oral environment and,
at the same time, the exposure to potent allergens
contribute to the increased frequency of allergic reactions,
remains unanswered (Bass et al., 1993).
However, according to certain studies, early exposure to
potent allergens, such as nickel, may lead to decreased
potential (tolerance-like) for the manifestation of allergic
reactions to these agents later in life (Van Hoogstraten et
al., 1991; Lindsten and Kurol, 1997). Similarly, animal
experimental and clinical studies support that the use of
nickel-containing dental and orthodontic materials in non-
sensitized individuals to the potentially allergenic antigen,
may lead to the development of immunological tolerance
rather than sensitization (Tomasi, 1980; Vreeburg et al.,
1984; Greppi et al., 1989; Staerkjaer and Menne, 1990;
Bass et al., 1993; Marigo et al., 2003). On the contrary,



ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿ ÌÂ ÓÈÎ¤ÏÈÔ (Schriever Î·È Û˘Ó., 1976;

Shelly, 1981; Greig, 1983; Dickson, 1983; Dunlap Î·È

Û˘Ó., 1989; Trombelli Î·È Û˘Ó., 1992; Veien Î·È Û˘Ó.,

1994; Al-Waheidi, 1995; Keruso Î·È Kanerva, 1997; De

Silva Î·È Doherty, 2000; Mancuso Î·È Berdondini, 2002).

OÈ ·Ó·ÊÔÚ¤˜ ·˘Ù¤˜, ÛÂ Î·Ì›· ÂÚ›ÙˆÛË ‰ÂÓ ÂÈÙÚ¤Ô˘Ó

ÙËÓ ÂÍ·ÁˆÁ‹ ÁÂÓÈÎÒÓ Û˘ÌÂÚ·ÛÌ¿ÙˆÓ ÁÈ· ÔÏfiÎÏËÚÔ ÙÔÓ

ÁÂÓÈÎfi ÏËı˘ÛÌfi, Î·ıÒ˜ ÌÔÚÂ› Ó· ÔÊÂ›ÏÔÓÙ·È ÛÙËÓ

·ÙÔÌÈÎ‹ ÚÔ‰È¿ıÂÛË ÙˆÓ Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ ·ÛıÂÓÒÓ ÚÔ-

‰È¿ıÂÛË ÁÈ· ÙËÓ ÂÎ‰‹ÏˆÛË ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÂ ‰Â‰ÔÌ¤-

ÓÂ˜ Û˘Óı‹ÎÂ˜ (Eliades Î·È Athanasiou, 2002). ∞ÛÊ·Ï¤-

ÛÙÂÚ· Û˘ÌÂÚ¿ÛÌ·Ù· fiÛÔÓ ·ÊÔÚ¿ ÛÙË Û˘ÌÌÂÙÔ¯‹ ÙˆÓ

ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ ÛÙËÓ ÂÎ‰‹ÏˆÛË ·ÏÏÂÚÁÈÎÒÓ

·ÓÙÈ‰Ú¿ÛÂˆÓ ÌÔÚÔ‡Ó Ó· ÚÔÎ‡„Ô˘Ó ÌfiÓÔ ·fi Û¯ÂÙÈÎ¤˜

ÌÂÏ¤ÙÂ˜ Ô˘ ·ÊÔÚÔ‡Ó ÛÂ Ù˘¯·ÈÔÔÈËÌ¤Ó· ‰Â›ÁÌ·Ù· ÏË-

ı˘ÛÌÒÓ. 

™Â Û¯ÂÙÈÎ‹ ÚÔÔÙÈÎ‹ ÌÂÏ¤ÙË ÛÂ ‰Â›ÁÌ· 29 ·ÛıÂÓÒÓ

·Ú·ÙËÚ‹ıËÎÂ fiÙÈ Ë ÂÊ·ÚÌÔÁ‹ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈ-

ÛÌÒÓ ÌÂ ÓÈÎ¤ÏÈÔ ‰ÂÓ Û˘ÓÔ‰Â‡ıËÎÂ, ÛÂ Î·Ì›· ·fi ÙÈ˜

ÂÚÈÙÒÛÂÈ˜ Ô˘ ÌÂÏÂÙ‹ıËÎ·Ó, ·fi ÙËÓ ÂÎ‰‹ÏˆÛË ÂÓÙÔ-

ÈÛÌ¤ÓˆÓ ·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ (Bass Î·È Û˘Ó.,

1993). ™Â ¿ÏÏË Û¯ÂÙÈÎ‹ ·Ó·‰ÚÔÌÈÎ‹ ÌÂÏ¤ÙË Â› 700 ÂÊ‹-

‚ˆÓ ·ÛıÂÓÒÓ, ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹

‰È·ÊÔÚ¿ ÛÙÔÓ ÂÈÔÏ·ÛÌfi ÙË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ

ÓÈÎ¤ÏÈÔ fiÛˆÓ Â›¯·Ó ‰Â¯ıÂ› ÛÙÔ ·ÚÂÏıfiÓ ÔÚıÔ‰ÔÓÙÈÎ‹

ıÂÚ·Â›· ÌÂ ÌÂÙ·ÏÏÈÎÔ‡˜ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜,

ÛÂ Û¯¤ÛË ÌÂ ÙÔ˘˜ ˘fiÏÔÈÔ˘˜ (Romageura Î·È Û˘Ó.,

1988). ÕÏÏÂ˜ ÌÂÏ¤ÙÂ˜ Ô˘ ·ÊÔÚÔ‡Ó ÛÂ ÔÌ¿‰· ·ÙfiÌˆÓ

˘fi ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›·, ·Ó·Ê¤ÚÔ˘Ó fiÙÈ ‰ÂÓ ·Ú·ÙË-

Ú‹ıËÎÂ Î·Ì›· ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË ÛÙÔÓ ÛÙÔÌ·ÙÈÎfi

‚ÏÂÓÓÔÁfiÓÔ ·ÛıÂÓÒÓ ÌÂ ˘ÂÚÂ˘·ÈÛıËÛ›· ÛÙÔ ÓÈÎ¤ÏÈÔ

(Magnusson Î·È Û˘Ó., 1982, Starkjaer Î·È ªenne, 1990;

Bishara Î·È Û˘Ó., 1993; Janson Î·È Û˘Ó., 1998). ™Â ·Úfi-

ÌÔÈ· Û˘ÌÂÚ¿ÛÌ·Ù· Î·Ù·Ï‹ÁÔ˘Ó ·ÓÙ›ÛÙÔÈ¯Â˜ ÌÂÏ¤ÙÂ˜,

Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ ÔÔ›Â˜, ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ıÂÙÈÎ‹ ‰ÔÎÈÌ·Û›·

patch test ÛÙÔ ÓÈÎ¤ÏÈÔ, Î·È ÛÙÔ˘˜ ÔÔ›Ô˘˜ Â›¯·Ó ÂÊ·ÚÌÔ-

ÛıÂ› ÚÔÛıÂÙÈÎ¤˜ ·ÔÎ·Ù·ÛÙ¿ÛÂÈ˜ ˘„ËÏ‹˜ ÂÚÈÂÎÙÈÎfiÙË-

Ù·˜ ÛÂ ÓÈÎ¤ÏÈÔ ‰ÂÓ ·Ú·ÙËÚ‹ıËÎ·Ó ÂÓ‰ÔÛÙÔÌ·ÙÈÎ¤˜

·ÏÏÂÚÁÈÎ¤˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜ (Spiechowitz Î·È Û˘Ó., 1984;

Jones Î·È Û˘Ó., 1986; Saglam Î·È Û˘Ó., 2004).

∞ÓÙ›ıÂÙ· ÌÂ Ù· fiÛ· ·Ó·Ê¤ÚıËÎ·Ó ·Ú·¿Óˆ, ÛÂ ¿ÏÏÂ˜

Û¯ÂÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ¤¯ÂÈ ·Ú·ÙËÚËıÂ› ·˘ÍËÌ¤ÓË Û˘¯ÓfiÙËÙ·

·ÓÔÛÔÏÔÁÈÎ‹˜ Â˘·ÈÛıËÙÔÔ›ËÛË˜ / ‰ËÌÈÔ˘ÚÁ›·˜ Ù›ÙÏÔ˘

·ÓÙÈÛˆÌ¿ÙˆÓ ÛÙÔ ÓÈÎ¤ÏÈÔ ÛÂ ¿ÙÔÌ· Ô˘ ¤¯Ô˘Ó ‰Â¯ıÂ›

individuals with prior nickel sensitization may develop
certain allergic reactions following the application of
nickel-containing orthodontic appliances (Lindsten and
Kurol, 1997). This conclusion is supported by a study on
female nurses, which showed lower nickel hypersensitivity
prevalence among individuals who had received previous
orthodontic treatment (van der Burg et al., 1986). Prior use
of orthodontic appliances in these nurses had possibly led
to phenomena of tolerance to the potentially allergenic
nickel. In the same study, a group of female hairdressers
did not show a similar correlation between prior
orthodontic treatment and tolerance to nickel
hypersensitivity. The latter was attributed to possible
longer and earlier exposure of these individuals to the
potent allergen (van der Burg et al., 1986).
According to the above, it has been suggested that the
development of tolerance or allergic reaction to nickel
depends on the total daily nickel uptake and the history of
body sensitization from any prior exposure to nickel (Kusy,
2004). In other words, it is supported that the body reacts
differently to the uptake of different nickel ion
concentrations; nickel becomes deleterious when the
quantity received exceeds the safety limit, which however
is not clear; this is similar to what happens with the
beneficial effect of fluoride that might eventually be
harmful (Kusy, 2004). In cases where the body has been
previously sensitized to nickel from other sources, the
concentration necessary for an allergic reaction is
significantly lower (Nielsen and Menne, 1993; Liden et al.,
1996).
In conclusion, it seems that the overall risk of
hypersensitivity to nickel contained in metal orthodontic
appliances is relatively low and mainly refers to already
sensitized patients. In all cases, however, a detailed
medical history with special emphasis on all prior episodes
of any type of allergic reaction is warranted.
Comprehensive diagnosis of cases suspected for possible
manifestation of allergic reactions is achieved through the
application of special skin or/and hematological tests. The
latter fall within the field of allergiologists or
dermatologists, with whom the orthodontist should be in
close cooperation throughout the course of orthodontic
treatment of sensitized individuals (Schuster et al., 2004).
In cases with a history of hypersensitivity and whenever
allergic reactions to nickel-containing orthodontic
materials are clinically manifested, the application of
alternative other orthodontic materials (plastic, ceramic)
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ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· (Feasby Î·È Û˘Ó., 1988; Kalimo

Î·È Û˘Ó., 2004). ∆· Û˘ÌÂÚ¿ÛÌ·Ù· ·˘Ù¿ ˘ÔÛÙËÚ›˙ÔÓÙ·È

·fi ÌÈ· ÛÂÈÚ¿ Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ ÂÚÈÙÒÛÂˆÓ fiÔ˘ ·Ú·-

ÙËÚ‹ıËÎ·Ó ÂÓÙÔÈÛÌ¤ÓÂ˜ ·ÏÏÂÚÁÈÎ¤˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜, Ô˘

·Ô‰fiıËÎ·Ó Î·Ù¿ Î‡ÚÈÔ ÏfiÁÔ ÛÙÔ ÓÈÎ¤ÏÈÔ ÙˆÓ ÔÚıÔ‰Ô-

ÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ (Schriever Î·È Û˘Ó., 1976; Dickson,

1983; Greig, 1983; Dunlap Î·È Û˘Ó., 1989; Trombelli Î·È

Û˘Ó., 1992; Veien Î·È Û˘Ó., 1995; Keruso Î·È Kanerva,

1997; De Silva Î·È Doherty, 2000; Mancuso Î·È

Berdondini, 2002). ∞Ó Î·È ÛÂ fiÏÂ˜ ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ·˘Ù¤˜,

ÔÈ ·ÏÏÂÚÁÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜ ·Ô‰fiıËÎ·Ó ÛÙÔ˘˜ ÔÚıÔ‰Ô-

ÓÙÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜ ‚¿ÛÂÈ ÙË˜ ÎÏÈÓÈÎ‹˜ ·Ú·Ù‹ÚËÛË˜

Î·È fi¯È ÌÂ ·‰È¿„Â˘ÛÙ· ÙÂÎÌËÚÈˆÌ¤ÓË ‰È·ÁÓˆÛÙÈÎ‹ ÌÂıÔ-

‰ÔÏÔÁ›· (Moffa, 1982; Vreeburg Î·È Û˘Ó., 1984;

Spiechowicz Î·È Û˘Ó., 1984; Staerkjaer Î·È Menne,

1990), Â›Ó·È ÏÔÁÈÎfi Ó· ˘Ôı¤ÛÔ˘ÌÂ fiÙÈ ÙÔ˘Ï¿¯ÈÛÙÔÓ ÛÙÈ˜

Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÂÚÈÙÒÛÂÈ˜ Â˘·ÈÛıËÙÔÔÈËÌ¤ÓˆÓ ·ÛıÂ-

ÓÒÓ, Î¿ÔÈ· ·ÈÙÈÔÏÔÁÈÎ‹ Û˘Û¯¤ÙÈÛË Ú¤ÂÈ Ó· ˘Ê›ÛÙ·Ù·È

ÌÂÙ·Í‡ ÙË˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ Î·È ÙˆÓ ÔÚıÔ‰ÔÓÙÈ-

ÎÒÓ ÌË¯·ÓÈÛÌÒÓ (Leite Î·È Bell, 2004). ™Â ·‰Ú¤˜ ÁÚ·Ì-

Ì¤˜, ·Ú·ÙËÚÂ›Ù·È ıÂÙÈÎ‹ Û˘Û¯¤ÙÈÛË Û¯¤ÛË ÌÂÙ·Í‡ ÙË˜

ÂÌÊ¿ÓÈÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ ÓÈÎ¤ÏÈÔ Î·Ù¿ ÙËÓ ÔÚıÔ-

‰ÔÓÙÈÎ‹ ıÂÚ·Â›· Î·È ÙË˜ ÚÔËÁÔ‡ÌÂÓË˜ Â˘·ÈÛıËÙÔÔ›Ë-

ÛË˜ ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡ ÛÙÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ ·ÏÏÂÚÁÈÔÁfiÓÔ

·Ú¿ÁÔÓÙ· ‹ ÌÂ Î¿ÔÈ·, ·Ó·ÊÂÚfiÌÂÓË ÛÙÔ ÈÛÙÔÚÈÎfi,

·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË ÔÔÈ·Û‰‹ÔÙÂ ÌÔÚÊ‹˜ (Dunlap

Î·È Û˘Ó., 1989; Todd Î·È Burrows, 1989; Kerosuo Î·È

Û˘Ó., 1996; Janson Î·È Û˘Ó., 1998). 

OÈ ·ÓÂÈı‡ÌËÙÂ˜ ·ÏÏÂÚÁÈÎ‹˜ Ê‡ÛÂˆ˜ ·ÚÂÓ¤ÚÁÂÈÂ˜ ÙˆÓ

ÌÂÙ·ÏÏÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ˘ÏÈÎÒÓ, ÁÂÓÈÎ¿ ÌÔÚÂ› Ó·

ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÂÍˆÛÙÔÌ·ÙÈÎ¤˜ Î·È ÂÓ‰ÔÛÙÔÌ·ÙÈÎ¤˜ ÂÎ‰Ë-

ÏÒÛÂÈ˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ (Jacobsen Î·È Hensten-

Pettersen, 1989). OÈ ÂÍˆÛÙÔÌ·ÙÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜ ·Ú·ÙË-

ÚÔ‡ÓÙ·È Û˘¯ÓfiÙÂÚ· ·fi ÙÈ˜ ÂÓ‰ÔÛÙÔÌ·ÙÈÎ¤˜ (Lindsten Î·È

Kurol, 1997). ∫·Ù¿ Î·ÓfiÓ· ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÂÚ˘ıÚfiÙËÙ·,

ÎÓËÛÌfi, ¤Î˙ÂÌ·, ÍËÚfiÙËÙ·, ¿ÏÁÔ˜, Ú›ÎÓˆÛË Î·È ·ÔÏ¤È-

ÛË ÙÔ˘ ‰¤ÚÌ·ÙÔ˜, Ô˘ Û˘Ó‹ıˆ˜ ·Ô‰›‰ÔÓÙ·È ÛÙ· ÌÂÙ·Ï-

ÏÈÎ¿ ÛÙÂÏ¤¯Ë ÙˆÓ ÂÍˆÛÙÔÌ·ÙÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈ-

ÛÌÒÓ (Dickson, 1983; Greig, 1983). OÈ ÂÓ‰ÔÛÙÔÌ·ÙÈÎ¤˜

ÂÎ‰ËÏÒÛÂÈ˜ ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÂÚ˘ıÚfiÙËÙ·, Ô›‰ËÌ·, ÎÓË-

ÛÌfi Î·È ÍËÚfiÙËÙ· ÙˆÓ ¯ÂÈÏ¤ˆÓ Î·È ÙÔ˘ ÛÙÔÌ·ÙÈÎÔ‡ ‚ÏÂÓ-

ÓÔÁfiÓÔ˘ Î·È ·ÎfiÌË, ÊÏÂÁÌÔÓ‹ ÙˆÓ Ô˘ÏÈÎÒÓ ÈÛÙÒÓ, ÂÓÒ

ÂÚÈÛÙ·ÛÈ·Î¿ ·Ó·Ê¤ÚÂÙ·È ˘ÚÂÙfi˜ ˆ˜ Ì›· ÂÎ‰‹ÏˆÛË

Û˘ÛÙËÌ·ÙÈÎ‹˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ (Schriever Î·È

or alloys without nickel is recommended (Todd and
Burrows, 1989; Athanasiou and Pafliotelis, 1989; Kim and
Johnson, 1999). Table 1 presents orthodontic archwires
and brackets containing no or minimal nickel. A further
preventive measure is plastic coating of metal parts, so
that direct contact with the skin or oral mucosa is avoided
(Athanasiou and Pafliotelis, 1989).
Following the manifestation of allergic reactions such as
erythema or edema, "suspected allergenic" orthodontic
appliances should be immediately removed.
Administration of cortizone medication should be
generally restricted to the more severe cases, as it
interferes with the biology of tooth movement (Bachman,
1987; Greppi et al., 1989; Janson et al., 1998).
In special cases, where there is a real risk for severe allergic
episode, following the consultation with the allergiologist
/ dermatologist, implementation of alternative treatment
plans - possibly compromising the end result - is also
recommended. In marginal / extreme cases, refusing any
type of orthodontic treatment is the only choice, since
protection of the patient’s general health should always
be the primary concern of the therapist (Athanasiou and
Pafliotelis, 1989).

CCOONNCCLLUUSSIIOONNSS

Manifestation of hypersensitivity reactions to materials
usually used during the course of orthodontic treatment,
although not frequently observed in routine clinical
practice, may develop into a serious health hazard for
allergic / predisposed to allergic reactions patients.
The orthodontic materials that are potentially allergenic
include natural rubber latex of disposable hand gloves
and nickel contained in orthodontic appliance alloys in
concentrations ranging from 8 to 70%.
Predisposition to latex hypersensitivity refers to less than
1% of the general population and 6-14% of health care
staff. Hypersensitivity studies regarding nickel, report
values of 4.5-28.5% in the general population and involve
women 4-10 times more often.
Allergic side effects of orthodontic materials include
localized extra-oral and intra-oral hypersensitivity
manifestations. In these cases, erythema, edema, itching,
eczema, dryness, pain, wrinkling and exfoliation of the
skin or oral mucosa may be observed. Systemic reactions
with fever, generalized rash, dyspnea or even, in extreme
cases, acute aphylactic episodes are rare.



Û˘Ó., 1976; Dunlap Î·È Û˘Ó., 1989). OÈ ÂÚÈÛÛfiÙÂÚÂ˜ ·fi

ÙÈ˜ ÂÓ‰ÔÛÙÔÌ·ÙÈÎ¤˜ ÂÎ‰ËÏÒÛÂÈ˜ ·˘Ù¤˜ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙËÓ

ÂÊ·ÚÌÔÁ‹ ÙˆÓ ÓÈÎÂÏÈÔ‡¯ˆÓ ÌÂÙ·ÏÏÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ

ÌË¯·ÓÈÛÌÒÓ (Jacobsen Î·È Hensten-Pettersen, 1989).

ÀÔÛÙËÚ›˙ÂÙ·È fiÙÈ Ô Èı·Ófi˜ ·ıÔÁÂÓÂÙÈÎfi˜ ÌË¯·ÓÈÛÌfi˜,

‚¿ÛÂÈ ÙÔ˘ ÔÔ›Ô˘ ÔÈ ÔÚıÔ‰ÔÓÙÈÎÔ› ÌË¯·ÓÈÛÌÔ› Û˘Ì‚¿Ï-

ÏÔ˘Ó ÛÙËÓ ÂÎ‰‹ÏˆÛË ·ÏÏÂÚÁÈÎÒÓ ÂÎ‰ËÏÒÛÂˆÓ Â›Ó·È Ë

‰È¿‚ÚˆÛË Î·È Ë Á‹Ú·ÓÛË ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ ‚ÈÔ¸ÏÈÎÒÓ

Ô˘ Û˘ÓÂ¿ÁÂÙ·È ÙËÓ ·ÂÏÂ˘ı¤ÚˆÛË ÌÂÙ·ÏÏÈÎÒÓ È¯ÓÔ-

ÛÙÔÈ¯Â›ˆÓ (∞thanasiou Î·È Pafliotelis, 1989; Eliades Î·È

Û˘Ó., 2004). ¶·Ú·Ì¤ÓÂÈ ¿ÁÓˆÛÙÔ Î·Ù¿ fiÛÔÓ ÛÂ Ú·Á-

Ì·ÙÈÎ¤˜ Û˘Óı‹ÎÂ˜, Ë ÊıÔÚ¿ ÙˆÓ ˘ÏÈÎÒÓ Ô˘ ÔÊÂ›ÏÂÙ·È

ÛÙËÓ ÂÊ·ÚÌÔÁ‹ ÙˆÓ Ì·ÛËÙÈÎÒÓ ‰˘Ó¿ÌÂˆÓ Î·È ÛÙËÓ

ÙÚÈ‚‹ ÌÂÙ·Í‡ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ Î·È ˘ÏÈ-

ÎÒÓ ÌÔÚÂ› Ó· ÂÈÙÂ›ÓÂÈ Ù· Ê·ÈÓfiÌÂÓ· ÙË˜ ‰È¿‚ÚˆÛË˜

Î·È ÙË˜ ÔÛfiÙËÙ·˜ ‹/Î·È ÙÔ˘ Ú˘ıÌÔ‡  ·ÂÏÂ˘ı¤ÚˆÛË˜

ÌÂÙ·ÏÏÈÎÒÓ ÈfiÓÙˆÓ (Tai Î·È Û˘Ó., 1992; Eliades Î·È Û˘Ó.,

2004; Leite Î·È Bell, 2004). ∂ÈÏ¤ÔÓ, Û˘ÌÌÂÙÔ¯‹ ÛÙÔ

Ú˘ıÌfi ÙË˜ ‰È¿‚ÚˆÛË˜ ÙˆÓ ˘ÏÈÎÒÓ Ê·›ÓÂÙ·È fiÙÈ ¤¯ÂÈ Ë

·ÚÔ˘Û›· ÛÙÔ ÛÙÔÌ·ÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ ‰È·ÊÔÚÂÙÈÎÒÓ

ÎÚ·Ì¿ÙˆÓ. ™ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ·˘Ù¤˜ ÌÔÚÂ› Ó· ·Ú·ÙËÚË-

ıÂ› Ë ‰ËÌÈÔ˘ÚÁ›· Á·Ï‚·ÓÈÎÒÓ ÚÂ˘Ì¿ÙˆÓ ÌÂ ÙÔ ÛÈ·ÏÈÎfi

˘ÁÚfi Ó· ÏÂÈÙÔ˘ÚÁÂ› ˆ˜ ·Ó·ÁˆÁÈÎfi Ì¤ÛÔ. ªÂ ÙÔÓ ÙÚfiÔ

·˘Ùfi, ÌÔÚÂ› Ó· ÂÈÙ·¯‡ÓÂÙ·È / ÔÏÏ·Ï·ÛÈ¿˙ÂÙ·È Ô

Ú˘ıÌfi˜ ·ÂÏÂ˘ı¤ÚˆÛË˜ ÌÂÙ·ÏÏÈÎÒÓ ÈfiÓÙˆÓ Ô˘ ÔÊÂ›-

ÏÂÙ·È ÛÙËÓ ÚÔ˚Ô‡Û· ‰È¿‚ÚˆÛË ÙˆÓ ˘ÏÈÎÒÓ (Arvidson

Î·È Johansson, 1977; Grimsdottir Î·È Û˘Ó., 1992;

Eliades Î·È Û˘Ó., 2004). ™Â in vitro ÚÔÛÔÌÔ›ˆÛË ÙÔ˘

ÛÈ·ÏÈÎÔ‡ ˘ÁÚÔ‡ ÙÔ˘ ÛÙÔÌ·ÙÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ Ë ‰È¿-

‚ÚˆÛË ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ

(ÌÂÙ·Í‡ ÙˆÓ ÔÔ›ˆÓ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ÂÍˆÛÙÔÌ·ÙÈÎ¿

ÚÔÛÙÔÌÈ·Î¿ ÙfiÍ·, ÔÚıÔ‰ÔÓÙÈÎ¿ ¿ÁÎÈÛÙÚ·, ‰·ÎÙ‡ÏÈÔÈ

ÁÔÌÊ›ˆÓ Î·È ÔÚıÔ‰ÔÓÙÈÎ¿ Û‡ÚÌ·Ù· ·fi ·ÓÔÍÂ›‰ˆÙÔ

¯¿Ï˘‚· Î·È ·fi ÎÚ¿Ì· ÓÈÎÂÏ›Ô˘-ÙÈÙ·Ó›Ô˘) Ô˘ ÂÚÈ¤-

¯Ô˘Ó ÓÈÎ¤ÏÈÔ Û˘Û¯ÂÙ›ÛıËÎÂ ÈÛ¯˘Ú¿ ÌÂ ÙÔ Â›‰Ô˜ ÙË˜ ÎfiÏ-

ÏËÛË˜ ÌÂÙ·Í‡ ÙˆÓ Â› Ì¤ÚÔ˘˜ ÌÂÙ·ÏÏÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ.

ŸÔ˘ ˘‹Ú¯Â ÎfiÏÏËÛË ·fi ¿ÚÁ˘ÚÔ ‹ ¯Ú˘Ûfi, ·Ú·ÙË-

Ú‹ıËÎÂ ÌÈÎÚfiÙÂÚË ·ÓÙÔ¯‹ ÛÙË ‰È¿‚ÚˆÛË Î·È Û˘ÓÂÒ˜ Ë

Û˘ÁÎ¤ÓÙÚˆÛË ÙÔ˘ ·ÂÏÂ˘ıÂÚÔ‡ÌÂÓÔ˘ ÛÙÔ ÛÙÔÌ·ÙÈÎfi

ÂÚÈ‚¿ÏÏÔÓ ÓÈÎÂÏ›Ô˘ ‹Ù·Ó ÌÂÁ·Ï‡ÙÂÚË (Mueller, 1981;

Berge  Î·È Û˘Ó., 1982; Maijer Î·È Smith, 1982;

Grimsdottir Î·È Û˘Ó., 1992). 

∏ ·ÂÏÂ˘ı¤ÚˆÛË ÈfiÓÙˆÓ ÓÈÎÂÏ›Ô˘ ·fi ÙÔ˘˜ ÌÂÙ·ÏÏÈÎÔ‡˜

ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜ ¤¯ÂÈ ‰ÂÈ¯ıÂ› ÛÂ Û¯ÂÙÈÎ¤˜

Measures to prevent hypersensitivity manifestation during
the course of orthodontic treatment include the initial
identification of allergically predisposed individuals
through a detailed medical history, where emphasis
should be placed on prior allergic episodes of any etiology
and on the individuals’ possible prior sensitization due to
exposure to potent allergens.
Diagnosis of hypersensitivity predisposition is documented
with special dermatological / hematological laboratory
tests by the specialist dermatologist / allergiologist.
In cases where any allergic reaction is clinically
manifested, immediate interruption of exposure to the
allergen and substitution of suspected / potentially
allergenic materials or / and modification of the treatment
plan are mandatory.
Preventive administration of antihistaminic medication is
justified in specific cases only. In case of acute type I
allergic reaction, urgent administration of adrenaline (0.5-
1.0 mg for adults and 0.01 mg/kg for children up to 30 kg)
that should always be readily available in health care
premises, is recommended.
In any case, proper training of clinicians and patients may
help in the timely diagnosis of initial manifestations, as
well as in the immediate and effective management of
any allergic episode throughout the course of orthodontic
treatment.
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ÌÂÏ¤ÙÂ˜ Î˘Ú›ˆ˜ in vitro (Park Î·È Shearer, 1983;

Grimsdottir Î·È Û˘Ó., 1992; Barrett Î·È Û˘Ó., 1993),

·ÏÏ¿ Î·È in vivo (Maijer Î·È Smith, 1982; Gjerdet Î·È

Û˘Ó., 1991), fiÔ˘ ¤¯ÂÈ ·Ú·ÙËÚËıÂ› ÚÔ˚Ô‡Û· ‰È¿‚Úˆ-

ÛË ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ Î·È ·ÂÏÂ˘ı¤ÚˆÛË ÌÂÙ·Ï-

ÏÈÎÒÓ È¯ÓÔÛÙÔÈ¯Â›ˆÓ ÛÙÔ ÂÓ‰ÔÛÙÔÌ·ÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ. ∏

‰È¿‚ÚˆÛË Ô˘ ·Ú·ÙËÚÂ›Ù·È ÛÂ ˘ÏÈÎ¿ ·fi ÎÚ¿Ì·Ù·

˘„ËÏ‹˜ ÂÚÈÂÎÙÈÎfiÙËÙ·˜ ÛÂ ÓÈÎ¤ÏÈÔ Â›Ó·È ÌÂÁ·Ï‡ÙÂÚË, ÛÂ

Û‡ÁÎÚÈÛË ÌÂ ÓÈÎÂÏÈÔ‡¯· ˘ÏÈÎ¿ ·fi ·ÓÔÍÂ›‰ˆÙÔ ¯¿Ï˘‚·

(Kalipa Î·È Sachdeva, 1989). OÈ ·Ó·ÊÂÚfiÌÂÓÂ˜ Û˘ÁÎÂ-

ÓÙÚÒÛÂÈ˜ ÙˆÓ 40 Ìg ÓÈÎÂÏ›Ô˘ Ô˘ Û‡ÌÊˆÓ· ÌÂ Û¯ÂÙÈÎ¤˜

ÂÚÁ·ÛÙËÚÈ·Î¤˜ ÌÂÏ¤ÙÂ˜ ·ÂÏÂ˘ıÂÚÒÓÔÓÙ·È Î·ıËÌÂÚÈÓ¿

·fi ÙÔ˘˜ ÌÂÙ·ÏÏÈÎÔ‡˜ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜

˘ÛÙÂÚÔ‡Ó ÛËÌ·ÓÙÈÎ¿ ·fi ÙË Û˘ÁÎ¤ÓÙÚˆÛË ÙˆÓ ÂÚ›Ô˘

170 Ìg ÓÈÎÂÏ›Ô˘ Ô˘ Ï·Ì‚¿ÓÂÈ Ô ¿ÓıÚˆÔ˜ ÛÂ Î·ıËÌÂ-

ÚÈÓ‹ ‚¿ÛË ÌÂ ÙËÓ ‰È·ÙÚÔÊ‹ ÙÔ˘ (Eliades Î·È Û˘Ó., 2004).

£ÂˆÚÂ›Ù·È fiÌˆ˜ Èı·Ófi fiÙÈ ¤ÛÙˆ Î·È ¯·ÌËÏ¤˜ Û˘ÁÎÂ-

ÓÙÚÒÛÂÈ˜ ÙÔ˘ ÓÈÎÂÏ›Ô˘, ÌÔÚÔ‡Ó Ó· ÚÔÎ·Ï¤ÛÔ˘Ó

·ÏÏÂÚÁÈÎ¿ ÂÂÈÛfi‰È· ÛÂ ¿ÙÔÌ· ÌÂ ÈÛÙÔÚÈÎfi ˘ÂÚÂ˘·È-

ÛıËÛ›·˜ ÛÙÔ ÛÙÔÈ¯Â›Ô ·˘Ùfi (∞thanasiou Î·È Pafliotelis,

1989; Kerosuo Î·È Û˘Ó., 1997). 

™¯ÂÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ˘ÔÛÙËÚ›˙Ô˘Ó fiÙÈ, ¯ÚÂÈ¿˙ÔÓÙ·È Û¯ÂÙÈÎ¿

ÌÂÁ·Ï‡ÙÂÚÂ˜  (5-12 ÊÔÚ¤˜) ÂÏ¿¯ÈÛÙÂ˜ Û˘ÁÎÂÓÙÚÒÛÂÈ˜

ÓÈÎÂÏ›Ô˘ ÁÈ· ÙËÓ ÂÎ‰‹ÏˆÛË ·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ

ÛÙÔ ÛÙÔÌ·ÙÈÎfi ‚ÏÂÓÓÔÁfiÓÔ, ·Ú¿ ÙÈ˜ ·ÓÙ›ÛÙÔÈ¯Â˜ Ô˘

Â›Ó·È ÈÎ·Ó¤˜ Ó· ÚÔÎ·Ï¤ÛÔ˘Ó ‰ÂÚÌ·Ù›ÙÈ‰· ÂÍ’ Â·Ê‹˜

(Nielsen Î·È Klaschker, 1971; Magnusson Î·È Û˘Ó.,

1982). ∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi ·Ô‰›‰ÂÙ·È ÛÂ ‰È·ÊÔÚ¤˜ ÙË˜

Ê˘ÛÈÔÏÔÁ›·˜ ÙË˜ ‰È·ÂÚ·ÙfiÙËÙ·˜ ÌÂÙ·Í‡ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜

Î·È ÙÔ˘ ÛÙÔÌ·ÙÈÎÔ‡ ‚ÏÂÓÓÔÁfiÓÔ˘, ‹/Î·È ÛÂ Èı·Ó¤˜ ‰È·-

ÊÔÚ¤˜ ÙˆÓ ÌË¯·ÓÈÛÌÒÓ ÂÎ‰‹ÏˆÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜

ÛÙÔ ‰¤ÚÌ· Î·È ÛÙÔ ÛÙÔÌ·ÙÈÎfi ‚ÏÂÓÓÔÁfiÓÔ (Spiechowicz

Î·È Û˘Ó., 1984). ∂ÈÏ¤ÔÓ, Ë ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ‹ È‰ÈfiÙËÙ· ÙÔ˘

·ÓÔÍÂ›‰ˆÙÔ˘ ¯¿Ï˘‚· ‹ ÙˆÓ ÎÚ·Ì¿ÙˆÓ ÓÈÎÂÏ›Ô˘-ÙÈÙ·Ó›Ô˘

Ô˘ ÔÊÂ›ÏÂÙ·È ÛÙÔ Û¯ËÌ·ÙÈÛÌfi ÂÓfi˜ ÂÈÊ·ÓÂÈ·ÎÔ‡ ÛÙÚÒ-

Ì·ÙÔ˜ ÔÍÂÈ‰›ˆÓ ÛÙËÓ ÂÈÊ¿ÓÂÈ· ÙˆÓ ˘ÏÈÎÒÓ, ˘ÔÛÙËÚ›˙Â-

Ù·È fiÙÈ ÂÌÔ‰›˙ÂÈ ÙËÓ ÂÚ·ÈÙ¤Úˆ ‰È¿‚ÚˆÛ‹ ÙÔ˘˜ Î·È Ù·˘-

Ùfi¯ÚÔÓ· ÙËÓ ÂÏÂ‡ıÂÚË ‰È¿¯˘ÛË ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ È¯ÓÔ-

ÛÙÔÈ¯Â›ˆÓ (Eliades Î·È Û˘Ó., 2004). ∞ÎfiÌË, ˘ÔÛÙËÚ›˙Â-

Ù·È fiÙÈ Ë ÂÎ‰‹ÏˆÛË ·ÓÙ›‰Ú·ÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ

ÓÈÎ¤ÏÈÔ ÂÍ·ÚÙ¿Ù·È fi¯È ·Ï¿ ·fi ÙË Û˘ÓÔÏÈÎ‹ ÚÔÛÏ·Ì-

‚·ÓfiÌÂÓË ÔÛfiÙËÙ¿ ÙÔ˘ ·ÏÏ¿ Î˘Ú›ˆ˜ ·fi ÙËÓ Î·Ù¿ÛÙ·-

ÛË Û‡˙Â˘ÍË˜ ÙˆÓ ÈfiÓÙˆÓ ÙÔ˘, Ô˘ ÚÔÛ‰ÈÔÚ›˙ÂÈ ÙËÓ ‚ÈÔ-

ÏÔÁÈÎ‹ ‰Ú·ÛÙÈÎfiÙËÙ¿ ÙÔ˘. 
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™Â Î¿ıÂ ÂÚ›ÙˆÛË, ·Ú·Ì¤ÓÂÈ ·Ó·¿ÓÙËÙÔ ÙÔ ‚·ÛÈÎfi

ÂÚÒÙËÌ· Î·Ù¿ fiÛÔÓ Ë ·Ú·ÙÂÙ·Ì¤ÓË ·Ú·ÌÔÓ‹ ÙˆÓ

ÓÈÎÂÏÈÔ‡¯ˆÓ ˘ÏÈÎÒÓ ÛÙÔ ÂÓ‰ÔÛÙÔÌ·ÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ Î·È

Ù·˘Ùfi¯ÚÔÓ· Ë ¤ÎıÂÛË ÛÙÔ˘˜ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfiÓÔ˘˜

·Ú¿ÁÔÓÙÂ˜ Û˘Ì‚¿ÏÏÔ˘Ó ÛÙËÓ ·Ú·ÙËÚÔ‡ÌÂÓË ·˘ÍËÌ¤-

ÓË Û˘¯ÓfiÙËÙ· ÂÎ‰‹ÏˆÛË˜ ·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ

(Bass Î·È Û˘Ó., 1993).

™‡ÌÊˆÓ· ¿ÓÙˆ˜ ÌÂ Û¯ÂÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜, Ë ÚÒÈÌË ¤ÎıÂÛË

ÛÂ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfiÓÔ˘˜ ·Ú¿ÁÔÓÙÂ˜, fiˆ˜ ÙÔ ÓÈÎ¤-

ÏÈÔ, ÌÔÚÂ› Ó· Ô‰ËÁ‹ÛÂÈ ÛÂ ÌÂÈˆÌ¤ÓË Èı·ÓfiÙËÙ·, ˆ˜ Ì›·

ÌÔÚÊ‹ ·ÓÙÔ¯‹˜, ÁÈ· ÙËÓ ÂÎ‰‹ÏˆÛË ·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿-

ÛÂˆÓ ÛÙÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ ·˘ÙÔ‡˜ ÛÂ ÌÂÙ·ÁÂÓ¤ÛÙÂÚ· ÛÙ¿‰È·

ÙË˜ ˙ˆ‹˜ (Van Hoogstraten Î·È Û˘Ó., 1991, Lindsten Î·È

Kurol, 1997). ¶·ÚfiÌÔÈ·, ·fi Û¯ÂÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÛÂ ÂÈÚ·-

Ì·Ùfi˙ˆ· Î·È ·fi  ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜  ˘ÔÛÙËÚ›˙ÂÙ·È fiÙÈ Ë

ÂÊ·ÚÌÔÁ‹ ÓÈÎÂÏÈÔ‡¯ˆÓ Ô‰ÔÓÙÈ·ÙÚÈÎÒÓ Î·È ÔÚıÔ‰ÔÓÙÈ-

ÎÒÓ ˘ÏÈÎÒÓ ÛÂ ÌË Â˘·ÈÛıËÙÔÔÈËÌ¤Ó· ¿ÙÔÌ· ÛÙÔÓ ·ÓÙÈ-

ÁÔÓÈÎfi-‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ· Â›Ó·È ‰˘Ó·Ùfi

Ó· Ô‰ËÁ‹ÛÂÈ ÛÂ Ê·ÈÓfiÌÂÓ· ·ÓÔÛÔÏÔÁÈÎ‹˜ ·ÓÙÔ¯‹˜

(tolerance) ·Ú¿ ÛÂ Â˘·ÈÛıËÙÔÔ›ËÛ‹ ÙÔ˘˜ (Tomasi,

1980; Vreeburg Î·È Û˘Ó.,  1984; Greppi Î·È Û˘Ó., 1989;

Staerkjaer Î·È Menne, 1990; Bass Î·È Û˘Ó., 1993; Marigo

Î·È Û˘Ó., 2003). ∞ÓÙ›ıÂÙ·, ÛÂ ¿ÙÔÌ· ÌÂ ÚÔËÁÔ‡ÌÂÓË

Â˘·ÈÛıËÙÔÔ›ËÛË ÛÙÔ ÓÈÎ¤ÏÈÔ, ÌÔÚÂ› Ó· ·Ú·ÙËÚËıÂ›

Î¿ÔÈ· ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË Î·Ù¿ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÓÈÎÂÏÈ-

Ô‡¯ˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ (Lindsten Î·È Kurol,

1997). ∆Ô Û˘Ì¤Ú·ÛÌ· ·˘Ùfi ˘ÔÛÙËÚ›˙ÂÈ Û¯ÂÙÈÎ‹ ÌÂÏ¤ÙË

ÛÂ ‰Â›ÁÌ· ıËÏ¤ˆÓ ÓÔÛËÏÂ˘ÙÚÈÒÓ, fiÔ˘ ·Ú·ÙËÚ‹ıËÎÂ

ÌÈÎÚfiÙÂÚÔ˜ ÂÈÔÏ·ÛÌfi˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ ÓÈÎ¤ÏÈÔ

ÛÙ· ¿ÙÔÌ·  ÌÂ ÚÔËÁÔ‡ÌÂÓË ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· (van

der Burg Î·È Û˘Ó., 1986). ™Ù· ¿ÙÔÌ· ·˘Ù¿, Ë ÂÊ·ÚÌÔÁ‹

ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ ÂÓ‰Â¯ÔÌ¤Óˆ˜ Ô‰‹ÁËÛÂ ÛÂ

Ê·ÈÓfiÌÂÓ· ·ÓÙÔ¯‹˜ ÛÙÔ ‰˘ÓËÙÈÎ¿ ·ÏÏÂÚÁÈÔÁfiÓÔ ÓÈÎ¤ÏÈÔ.

™ÙËÓ ›‰È· ÌÂÏ¤ÙË, ÛÂ ÔÌ¿‰· ıËÏ¤ˆÓ ÎÔÌÌˆÙÚÈÒÓ ‰ÂÓ

·Ú·ÙËÚ‹ıËÎÂ ·ÚfiÌÔÈ· Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ÚÔËÁÔ‡ÌÂ-

ÓË˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ Î·È ·ÓÙÔ¯‹˜ ÛÙËÓ ÂÌÊ¿ÓÈÛË

˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ ÓÈÎ¤ÏÈÔ, ÁÂÁÔÓfi˜ ÙÔ ÔÔ›Ô ·Ô‰fi-

ıËÎÂ ÛÙËÓ Èı·Ó‹ ÌÂÁ·Ï‡ÙÂÚË˜ ‰È¿ÚÎÂÈ·˜ Î·È ÛÂ ÓÂ·Úfi-

ÙÂÚË ËÏÈÎ›· ¤ÎıÂÛË ÙˆÓ ·ÙfiÌˆÓ ·˘ÙÒÓ ÛÙÔÓ ‰˘ÓËÙÈÎ¿

·ÏÏÂÚÁÈÔÁfiÓÔ ·Ú¿ÁÔÓÙ· (van der Burg Î·È Û˘Ó., 1986).

™‡ÌÊˆÓ· ÌÂ fiÏ· Ù· ·Ú·¿Óˆ, ¤¯ÂÈ ÚÔÙ·ıÂ› fiÙÈ Ë Úfi-

ÎÏËÛË ·ÓÙÔ¯‹˜ ‹ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ ÛÙÔ ÓÈÎ¤ÏÈÔ

ÂÍ·ÚÙ¿Ù·È ·fi ÙËÓ Û˘ÓÔÏÈÎ¿ Ï·Ì‚·ÓfiÌÂÓË ÔÛfiÙËÙ¿ ÙÔ˘

ÛÂ Î·ıËÌÂÚÈÓ‹ ‚¿ÛË, ·ÏÏ¿ Î·È ÙÔ ÈÛÙÔÚÈÎfi Â˘·ÈÛıËÙÔ-
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Ô›ËÛË˜ ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡ ·fi ÚÔËÁÔ‡ÌÂÓË ¤ÎıÂÛ‹ ÙÔ˘

ÛÙÔÓ ·Ú¿ÁÔÓÙ· ·˘Ùfi (Kusy, 2004). ÀÔÛÙËÚ›˙ÂÙ·È ‰ËÏ·-

‰‹ fiÙÈ Ô ÔÚÁ·ÓÈÛÌfi˜ ·ÓÙÈ‰Ú¿ ‰È·ÊÔÚÂÙÈÎ¿ ÛÙË Ï‹„Ë ‰È·-

ÊÔÚÂÙÈÎÒÓ Û˘ÁÎÂÓÙÚÒÛÂˆÓ È¯ÓÔÛÙÔÈ¯Â›ˆÓ ÓÈÎÂÏ›Ô˘, Ë

ÔÔ›· Î·ı›ÛÙ·Ù·È ÂÈ‚Ï·‚‹˜ fiÙ·Ó Ë ÔÛfiÙËÙ· Ô˘ Ï·Ì-

‚¿ÓÂÙ·È ÍÂÂÚ¿ÛÂÈ Î¿ÔÈÔ fiÚÈÔ ·ÛÊ·ÏÂ›·˜, ÙÔ ÔÔ›Ô

ÚÔ˜ ÙÔ ·ÚfiÓ ‰ÂÓ Â›Ó·È Û·Ê¤˜,  ÌÂ ·ÚfiÌÔÈÔ ÙÚfiÔ,

fiˆ˜ .¯. Ë Â˘ÂÚÁÂÙÈÎ‹ Â›‰Ú·ÛË ÙÔ˘ ÊıÔÚ›Ô˘ ÌÔÚÂ› Ó·

Î·Ù·ÛÙÂ› ÂÈ‚Ï·‚‹˜ (Kusy, 2004). ™Â ÂÚÈÙÒÛÂÈ˜ fiÔ˘

¤¯ÂÈ ÚÔËÁËıÂ› Â˘·ÈÛıËÙÔÔ›ËÛË ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡ ÛÙÔ

ÓÈÎ¤ÏÈÔ ·fi ¿ÏÏÂ˜ ËÁ¤˜, Ë ··Ú·›ÙËÙË Û˘ÁÎ¤ÓÙÚˆÛË

ÁÈ· ÙËÓ ÂÎ‰‹ÏˆÛË ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜ Â›Ó·È ÛËÌ·ÓÙÈ-

Î¿ ÌÈÎÚfiÙÂÚË (Nielsen Î·È Menne, 1993; Liden Î·È Û˘Ó.,

1996).

™˘ÌÂÚ·ÛÌ·ÙÈÎ¿, ÛÂ ÁÂÓÈÎ¤˜ ÁÚ·ÌÌ¤˜, Ê·›ÓÂÙ·È fiÙÈ Ô Î›Ó-

‰˘ÓÔ˜ ÂÌÊ¿ÓÈÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙÔ ÓÈÎ¤ÏÈÔ Ô˘

ÂÚÈ¤¯ÂÙ·È ÛÙÔ˘˜ ÌÂÙ·ÏÏÈÎÔ‡˜ ÔÚıÔ‰ÔÓÙÈÎÔ‡˜ ÌË¯·ÓÈ-

ÛÌÔ‡˜ Â›Ó·È Û¯ÂÙÈÎ¿ ÌÈÎÚfi˜ Î·È ·ÊÔÚ¿ Î˘Ú›ˆ˜ ÙÔ˘˜ ‹‰Ë

Â˘·ÈÛıËÙÔÔÈËÌ¤ÓÔ˘˜ ·ÛıÂÓÂ›˜. ™Â fiÏÂ˜ ÙÈ˜ ÂÚÈÙÒÛÂÈ˜

fiÌˆ˜, ÂÈ‚¿ÏÏÂÙ·È Ë Ï‹„Ë ÏÂÙÔÌÂÚÔ‡˜ È·ÙÚÈÎÔ‡ ÈÛÙÔÚÈ-

ÎÔ‡, fiÔ˘ Ú¤ÂÈ Ó· ‰›ÓÂÙ·È È‰È·›ÙÂÚË ¤ÌÊ·ÛË ÛÙËÓ

Î·Ù·ÁÚ·Ê‹ fiÏˆÓ ÙˆÓ ÌÔÚÊÒÓ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜

Ô˘ ¤¯Ô˘Ó ·Ú·ÙËÚËıÂ› ÛÙÔ ·ÚÂÏıfiÓ. ∏ ÔÏÔÎÏËÚˆÌ¤-

ÓË ‰È¿ÁÓˆÛË ÙˆÓ ˘fiÙˆÓ ÂÚÈÙÒÛÂˆÓ ÁÈ· Èı·Ó‹

ÂÎ‰‹ÏˆÛË ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜, ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ ÙËÓ

ÂÊ·ÚÌÔÁ‹ ÙˆÓ ÂÈ‰ÈÎÒÓ ‰ÂÚÌ·ÙÈÎÒÓ ‹/Î·È ·ÈÌ·ÙÔÏÔÁÈÎÒÓ

‰ÔÎÈÌ·ÛÈÒÓ, Ô˘ ·ÔÙÂÏÔ‡Ó ·ÛÊ·ÏÒ˜ ·ÓÙÈÎÂ›ÌÂÓÔ ÙÔ˘

ÂÈ‰ÈÎÔ‡ ·ÏÏÂÚÁÈÔÏfiÁÔ˘ ‹ ‰ÂÚÌ·ÙÔÏfiÁÔ˘, ÌÂ ÙÔ˘˜ ÔÔ›-

Ô˘˜ Ô ıÂÚ¿ˆÓ ÔÚıÔ‰ÔÓÙÈÎfi˜ Ú¤ÂÈ Ó· ‰È·ÙËÚÂ› ‰È·ÚÎ‹

Î·È ÛÙÂÓ‹ Û˘ÓÂÚÁ·Û›· Î·ı’ fiÏË ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÔÚıÔ‰Ô-

ÓÙÈÎ‹˜ ıÂÚ·Â›·˜ ÙˆÓ Â˘·ÈÛıËÙÔÔÈËÌ¤ÓˆÓ ·ÙfiÌˆÓ

(Schuster Î·È Û˘Ó., 2004).  

™ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ÌÂ ÈÛÙÔÚÈÎfi ˘ÂÚÂ˘·ÈÛıËÛ›·˜ Î·È ÁÂÓÈÎ¿

fiÔÙÂ ÂÎ‰ËÏÒÓÔÓÙ·È ÎÏÈÓÈÎ¿ ·ÏÏÂÚÁÈÎ¤˜ ·ÓÙÈ‰Ú¿ÛÂÈ˜ ÛÂ

ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿ Ô˘ ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ, ÔÈ ÔÔ›Â˜

·Ó·ÁÓˆÚ›˙ÔÓÙ·È Û¯ÂÙÈÎ¿ Â‡ÎÔÏ· Ì¤Ûˆ ÙË˜ ÎÏÈÓÈÎ‹˜ ÂÍ¤-

Ù·ÛË˜, ÚÔÙÂ›ÓÂÙ·È Ë ÂÓ·ÏÏ·ÎÙÈÎ‹ ÂÊ·ÚÌÔÁ‹ ÔÚıÔ‰ÔÓÙÈ-

ÎÒÓ ÌË¯·ÓÈÛÌÒÓ ·fi ¿ÏÏ· ˘ÏÈÎ¿ (Ï·ÛÙÈÎ¿, ÎÂÚ·ÌÈÎ¿)

‹ ÎÚ¿Ì·Ù· Ô˘ ‰ÂÓ ÂÚÈ¤¯Ô˘Ó ÓÈÎ¤ÏÈÔ ÛÙË Û‡ÛÙ·Û‹ ÙÔ˘˜

(Todd Î·È Burrows, 1989; ∞thanasiou Î·È Pafliotelis,

1989; Kim Î·È Johnson, 1999). ™ÙÔÓ ¶›Ó·Î· 1 ·Ó·Ê¤ÚÔ-

ÓÙ·È Û˘ÓÔÙÈÎ¿ ÔÚıÔ‰ÔÓÙÈÎ¿ Û‡ÚÌ·Ù· Î·È ¿ÁÎÈÛÙÚ· Ô˘

‰ÂÓ ÂÚÈ¤¯Ô˘Ó Î·ıfiÏÔ˘ ‹ ÂÚÈ¤¯Ô˘Ó ÂÏ¿¯ÈÛÙÔ ÓÈÎ¤ÏÈÔ

ÛÙË Û‡ÓıÂÛ‹ ÙÔ˘˜. ∂ÈÏ¤ÔÓ Ì¤ÙÚÔ ÚÔÊ‡Ï·ÍË˜ ·ÔÙÂ-
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ÏÂ› Ë Î¿Ï˘„Ë ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ ÌÂ Ï·ÛÙÈÎ¿

Î·Ï‡ÌÌ·Ù·, ÒÛÙÂ Ó· ·ÔÊÂ‡ÁÂÙ·È Ë ¿ÌÂÛË Â·Ê‹ ÙÔ˘˜

ÌÂ ÙÔ ‰¤ÚÌ· ‹ ÌÂ ÙÔ ÛÙÔÌ·ÙÈÎfi ‚ÏÂÓÓÔÁfiÓÔ (∞thanasiou

Î·È Pafliotelis, 1989). 

ªÂÙ¿ ·fi ÙËÓ ÂÎ‰‹ÏˆÛË ·ÏÏÂÚÁÈÎÒÓ ·ÓÙÈ‰Ú¿ÛÂˆÓ ÌÂ

ÙËÓ ÌÔÚÊ‹ ÂÚ˘ı‹Ì·ÙÔ˜ ‹ ÔÈ‰‹Ì·ÙÔ˜, ÔÈ "‡ÔÙÔÈ" ÓÈÎÂ-

ÏÈÔ‡¯ÔÈ ÔÚıÔ‰ÔÓÙÈÎÔ› ÌË¯·ÓÈÛÌÔ› Ú¤ÂÈ, ÛÂ Î¿ıÂ ÂÚ›-

ÙˆÛË ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›‰Ú·ÛË˜, Ó· ·Ê·ÈÚÔ‡ÓÙ·È ¿ÌÂÛ·.

∏ ¯ÔÚ‹ÁËÛË ÎÔÚÙÈ˙ÔÓÔ‡¯ˆÓ Ê·ÚÌ·ÎÂ˘ÙÈÎÒÓ ÛÎÂ˘·-

ÛÌ¿ÙˆÓ ÁÂÓÈÎ¿ Ú¤ÂÈ Ó· ÂÚÈÔÚ›˙ÂÙ·È ÌfiÓÔ ÛÙÈ˜ ÂÚÈÛ-

ÛfiÙÂÚÔ ÛÔ‚·Ú¤˜ ÂÚÈÙÒÛÂÈ˜ Î·ıÒ˜ ·ÚÂÌ‚·›ÓÔ˘Ó

ÛÙËÓ ‚ÈÔÏÔÁ›· ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌÂÙ·ÎÈÓ‹ÛÂˆÓ

(Bachman, 1987; Greppi Î·È Û˘Ó., 1989; Janson Î·È

Û˘Ó., 1998).   

™Â ÂÈ‰ÈÎ¤˜ ÂÚÈÙÒÛÂÈ˜, fiÔ˘ ˘¿Ú¯ÂÈ ·ÓÙÈÎÂÈÌÂÓÈÎfi˜

Î›Ó‰˘ÓÔ˜ ÂÎ‰‹ÏˆÛË˜ ÛÔ‚·ÚÔ‡ ‚·ıÌÔ‡ ·ÏÏÂÚÁÈÎÔ‡

ÂÂÈÛÔ‰›Ô˘, ÌÂ ÙË Û˘ÓÂÎÙ›ÌËÛË ÙË˜ Û¯ÂÙÈÎ‹˜ ÁÓˆÌ¿ÙÂ˘-

ÛË˜ ÙÔ˘ ˘Â‡ı˘ÓÔ˘ ÂÈ‰ÈÎÔ‡ ·ÏÏÂÚÁÈÔÏfiÁÔ˘ / ‰ÂÚÌ·ÙÔ-

ÏfiÁÔ˘, ÚÔÙÂ›ÓÂÙ·È Ë ÂÊ·ÚÌÔÁ‹ ÂÓ·ÏÏ·ÎÙÈÎÒÓ - Èı·-

ÓÒ˜ ÂÓ Ì¤ÚÂÈ Û˘Ì‚È‚·ÛÙÈÎÒÓ ˆ˜ ÚÔ˜ ÙÔ ÂÈ‰ÈˆÎfiÌÂÓÔ

·ÔÙ¤ÏÂÛÌ· - ıÂÚ·Â˘ÙÈÎÒÓ Û¯Â‰›ˆÓ. ™Â ÔÚÈ·Î¤˜ /

·ÎÚ·›Â˜ ÂÚÈÙÒÛÂÈ˜, Ë ¿ÚÓËÛË ÙË˜ ÂÊ·ÚÌÔÁ‹˜ ÔÔÈ·Û-

‰‹ÔÙÂ ÌÔÚÊ‹˜ ÔÚıÔ‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜ Â›Ó·È Ë ÌfiÓË

Ï‡ÛË, Î·ıÒ˜ ÚÔ¤¯ÂÈ ¿ÓÙÔÙÂ Ë ÚÔÛÙ·Û›· ÙË˜ ÁÂÓÈÎ‹˜

˘ÁÂ›·˜ ÙÔ˘ ·ÛıÂÓÔ‡˜ (∞thanasiou Î·È Pafliotelis, 1989). 

™™ÀÀªª¶¶∂∂ƒƒ∞∞™™ªª∞∞∆∆∞∞

∏ ÂÎ‰‹ÏˆÛË ·ÓÙÈ‰Ú¿ÛÂˆÓ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÙ· ˘ÏÈÎ¿

Ô˘ Û˘Ó‹ıˆ˜ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙ· Ï·›ÛÈ· ÌÈ·˜ ÔÚıÔ-

‰ÔÓÙÈÎ‹˜ ıÂÚ·Â›·˜, ·Ó Î·È ‰ÂÓ ·Ú·ÙËÚÂ›Ù·È È‰È·›ÙÂÚ·

Û˘¯Ó¿ ÛÙËÓ Î·ıËÌÂÚÈÓ‹ ÎÏÈÓÈÎ‹ Ú¿ÍË, ÌÔÚÂ› Ó· ÂÍÂÏÈ-

¯ıÂ› ÛÂ ÛÔ‚·Úfi Úfi‚ÏËÌ· ˘ÁÂ›·˜ ÙˆÓ ·ÏÏÂÚÁÈÎÒÓ /

ÚÔ‰È·ıÂÛÈÎÒÓ ÛÂ ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË ·ÛıÂÓÒÓ.

∆· ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿, Ô˘ Û˘Ó‹ıˆ˜ ·ÔÙÂÏÔ‡Ó ‰˘ÓËÙÈ-

Î¿ ·ÏÏÂÚÁÈÔÁfiÓÔ˘˜ ·Ú¿ÁÔÓÙÂ˜, ÂÚÈÏ·Ì‚¿ÓÔ˘Ó Î˘Ú›ˆ˜

ÙÔ latex ÙÔ˘ Ê˘ÛÈÎÔ‡ ÂÏ·ÛÙÈÎÔ‡ ÙˆÓ Á·ÓÙÈÒÓ ÌÈ·˜ ¯Ú‹-

ÛÂˆ˜ Î·È ÙÔ ÓÈÎ¤ÏÈÔ Ô˘ ·ÔÙÂÏÂ› Û˘ÛÙ·ÙÈÎfi ÛÂ Û˘ÁÎÂ-

ÓÙÚÒÛÂÈ˜ Ô˘ Î˘Ì·›ÓÔÓÙ·È ÌÂÙ·Í‡ 8-70%, ÙˆÓ ‰È·ÊfiÚˆÓ

ÎÚ·Ì¿ÙˆÓ ÙˆÓ ÌÂÙ·ÏÏÈÎÒÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ. 

∏ ÚÔ‰È¿ıÂÛË ÛÂ ˘ÂÚÂ˘·ÈÛıËÛ›· ÛÙÔ latex ÙÔ˘ Ê˘ÛÈ-

ÎÔ‡ ÂÏ·ÛÙÈÎÔ‡ ·ÊÔÚ¿ ÛÂ ÏÈÁfiÙÂÚÔ ·fi 1% ÙˆÓ ·ÙfiÌˆÓ

ÙÔ˘ ÁÂÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ Î·È ÛÂ 6-14% ÌÂÙ·Í‡ ÙˆÓ

ÌÂÏÒÓ ÙÔ˘ ÚÔÛˆÈÎÔ‡ ÙˆÓ ÊÔÚ¤ˆÓ ˘ËÚÂÛÈÒÓ ˘ÁÂ›·˜.

appliance. Contact Dermat 2002;46:245.
Magnusson B, Bergman M, Bergman B, Soremark R. Nickel allergy

and nickel containing dental alloys. Scand J Dent Res
1982;90:163-7.

Marigo M, Nouer DF, Genelhu MC, Malaquias LC, Pizziolo VR, Costa
AS, Martins-Filho OA, Alves-Oliveira LF. Evaluation of
immunologic profile in patients with nickel sensitivity due to
use of fixed orthodontic appliances. Am J Orthod Dentofacial
Orthop 2003;124:46-52.

Mattila I, Kilpelainen M, Terho E, Koskenvuo M, Helenius H, Kalimo
K. Prevalence of nickel allergy among Finnish University
students in 1995. Contact Dermat 2001;44:218-23.

Menezes LM, Campos LC, Quintao CC, Bolognese AM.
Hypersensitivity to metals in orthodontics. Am J Orthod
Dentofacial Orthop 2004;126:58-64.

Menne T. Quantitative aspects of nickel dermatitis: sensitization
and eliciting threshold concentrations. Sci Total Environ
1994;148:275-81.

Menne T. Prevention of nickel allergy by regulation of specific
exposures. Ann Clin Lab Sci 1996;26:133-8.

Moffa JP. Biological effects of nickel-containing dental alloys. J Am
Dent Assoc 1982;104:501-5.

Mortz CG, Lauritsen JM, Bindslev-Jensen C, Andersen KE. Nickel
sensitization in adolescents with ear piercing. Use of dental
braces and hand eczema. Acta Derm Venereol 2002;82:359-64.

Muleller HJ. Silver and gold solders- analysis due to corrosion.
Quintessence Int 1981;3:327-37.

Nattrass C, Ireland AJ, Lovell CR. Latex allergy in an orthognathic
patient and implications for clinical management. Br J Oral
Maxillofac Surg 1999;7:11-3.

Nettiss E, Colanardi MC, Ferrannini MD, Tursi A. Reported latex
allergy in dental patients. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2002;93:144-8.

Nielsen C, Klaschker F. Teststudien an der Mundscheimhaut bei
Ekzemallergikern. Dtsch Zahn-Mund-Kieferheilkd 1971;57:201-
18.

Nielsen NH, Menne T. Nickel sensitization and ear piercing in an
unselected Danish population. Contact Dermat 1993;29:16-21.

Park HY, Shearer TR. In vitro release of nickel and chromium from
simulated orthodontic appliances. Am J Orthod Dentofacial
Orthop 1983;84:156-9.

Peltonen L. Nickel sensitivity in the general population. Contact
Dermat 1979;5:27-32.

Posch A, Chen Z, Raulf-Heimsoth M, Baur X. Latex allergens. Clin
Exp Allergy 1998;28:134-40.

Pridgeon C, Wild G, Ashworth F, Egner W, Ward AM. Assessment of
latex allergy in a healthcare population: are the available tests
valid? Clin Exp Allergy 2000;30:1444-9. 

Prystowsky SD, Allen AM, Smith RW, Nanomura JH, Odom RB,
Akers WA. Allergic contact hypersensitivity to nickel,
neomycin, ethylenediamine and benzocaine. Arch Dermatol
1979;115:959-62.

Rahilly G, Price N. Nickel allergy and orthodontics. J Orthod
2003;30:171-174.

Reed D. Update on latex allergy among health care personnel.
AORN J 2003;78:409-30.

Romageura C, Grimalt F, Vilaplana J. Contact dermatitis from
nickel: an investigation of its sources. Contact Dermat
1988;19:52-7.

∞ÓÙÈ‰Ú¿ÛÂÈ˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÂ ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿ / Hypersensitivity reactions to orthodontic materials HELLENIC ORTHODONTIC REVIEW

124 HELLENIC ORTHODONTIC REVIEW 2005 ñ VOLUME 8 ñ ISSUE 2



E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H ∞ÓÙÈ‰Ú¿ÛÂÈ˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÛÂ ÔÚıÔ‰ÔÓÙÈÎ¿ ˘ÏÈÎ¿ / Hypersensitivity reactions to orthodontic materials

E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H 2005 ñ TOMO™ 8 ñ TEYXO™ 2 125

OÈ ·ÓÙ›ÛÙÔÈ¯Â˜ ÌÂÏ¤ÙÂ˜ ÙË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜ ÙÔ˘ ÁÂÓÈÎÔ‡

ÏËı˘ÛÌÔ‡ ÛÙÔ ÓÈÎ¤ÏÈÔ ·Ó·Ê¤ÚÔ˘Ó ÔÛÔÛÙ¿ Ô˘ Î˘Ì·›-

ÓÔÓÙ·È ÌÂÙ·Í‡ 4,5-28,5% Î·È ·ÊÔÚÔ‡Ó 4-10 ÊÔÚ¤˜

ÂÚÈÛÛfiÙÂÚÔ Û˘¯Ó¿ ÛÙÈ˜ Á˘Ó·›ÎÂ˜. 

OÈ ·ÏÏÂÚÁÈÎ‹˜ Ê‡ÛÂˆ˜ ·ÚÂÓ¤ÚÁÂÈÂ˜ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ

˘ÏÈÎÒÓ, ·ÊÔÚÔ‡Ó ÛÂ ÂÍˆÛÙÔÌ·ÙÈÎ¤˜ Î·È ÂÓ‰ÔÛÙÔÌ·ÙÈÎ¤˜

ÂÓÙÔÈÛÌ¤ÓÂ˜ ÂÎ‰ËÏÒÛÂÈ˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜. ™ÙÈ˜ ÂÚÈ-

ÙÒÛÂÈ˜ ·˘Ù¤˜ ÌÔÚÂ› Ó· ·Ú·ÙËÚËıÂ› ÂÚ‡ıËÌ·, Ô›‰ËÌ·,

ÎÓËÛÌfi˜, ¤Î˙ÂÌ·, ÍËÚfiÙËÙ·, ¿ÏÁÔ˜, Ú›ÎÓˆÛË Î·È ·ÔÏ¤-

ÈÛË ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ ‹ ÙÔ˘ ÛÙÔÌ·ÙÈÎÔ‡ ‚ÏÂÓÓÔÁfiÓÔ˘. ™·-

ÓÈfiÙÂÚ· ÌÔÚÂ› Ó· ÂÎ‰ËÏˆıÂ› Û˘ÛÙËÌ·ÙÈÎ‹ ·ÓÙ›‰Ú·ÛË ÌÂ

˘ÚÂÙfi, ÁÂÓÈÎÂ˘Ì¤ÓÔ ÂÍ¿ÓıËÌ·, ‰‡ÛÓÔÈ· ‹ Î·È, ÛÂ

·ÎÚ·›Â˜ ÂÚÈÙÒÛÂÈ˜, ÔÍ‡ ÂÂÈÛfi‰ÈÔ ·Ê˘Ï·ÎÙÈÎ‹˜ ·ÓÙ›-

‰Ú·ÛË˜.

™Ù· Ì¤ÙÚ· ÚfiÏË„Ë˜ ÙË˜ ÂÎ‰‹ÏˆÛË˜ ˘ÂÚÂ˘·ÈÛıËÛ›·˜

Î·Ù¿ ÙËÓ ÔÚıÔ‰ÔÓÙÈÎ‹ ıÂÚ·Â›· ÂÚÈÏ·Ì‚¿ÓÂÙ·È Ë ÂÍ’

·Ú¯‹˜ Ù·˘ÙÔÔ›ËÛË ÙˆÓ ·ÙfiÌˆÓ ÌÂ ·ÏÏÂÚÁÈÎ‹ ÚÔ‰È¿-

ıÂÛË, Î·Ù¿ ÙËÓ Ï‹„Ë ÙÔ˘ È·ÙÚÈÎÔ‡ ÈÛÙÔÚÈÎÔ‡ ÙˆÓ ·ÛıÂ-

ÓÒÓ, fiÔ˘ Ú¤ÂÈ Ó· ‰›ÓÂÙ·È Ë ··Ú·›ÙËÙË ÚÔÛÔ¯‹ Î·È

¤ÌÊ·ÛË ÛÂ ÚÔËÁÔ‡ÌÂÓ· ·ÏÏÂÚÁÈÎ¿ ÂÂÈÛfi‰È· ÔÔÈ·Û-
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ÛıËÙÔÔ›ËÛ‹ ÙÔ˘˜ ÏfiÁˆ ÙË˜ ¤ÎıÂÛ‹ ÙÔ˘˜ ÛÂ ‰˘ÓËÙÈÎ¿

·ÏÏÂÚÁÈÔÁfiÓÔ˘˜ ·Ú¿ÁÔÓÙÂ˜.
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‰ÂÚÌ·ÙÈÎÒÓ / ·ÈÌ·ÙÔÏÔÁÈÎÒÓ ‰ÔÎÈÌ·ÛÈÒÓ ·fi ÙÔ ÂÈ‰ÈÎfi

‰ÂÚÌ·ÙÔÏfiÁÔ / ·ÏÏÂÚÁÈÔÏfiÁÔ.

™ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ fiÔ˘ ·Ú·ÙËÚËıÂ› ÎÏÈÓÈÎ¿ Î¿ÔÈ·˜

ÌÔÚÊ‹˜ ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË, ÂÈ‚¿ÏÏÂÙ·È Ë ¿ÌÂÛË ‰È·-

ÎÔ‹ ÙË˜ ¤ÎıÂÛË˜ ÙÔ˘ ·ÛıÂÓÔ‡˜ ÛÙÔÓ ·ÏÏÂÚÁÈÔÁfiÓÔ

·Ú¿ÁÔÓÙ· Î·È ·ÓÙÈÎ·Ù¿ÛÙ·ÛË ÙˆÓ ‡ÔÙˆÓ / ‰˘ÓËÙÈÎ¿

·ÏÏÂÚÁÈÔÁfiÓˆÓ ˘ÏÈÎÒÓ ‹/Î·È ÙÚÔÔÔ›ËÛË ÙÔ˘ ıÂÚ·-

Â˘ÙÈÎÔ‡ Û¯Â‰È·ÛÌÔ‡. 

™Â Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÌfiÓÔ ÂÚÈÙÒÛÂÈ˜ ‰ÈÎ·ÈÔÏÔÁÂ›Ù·È Ë

ÚÔÏËÙÈÎ‹ ¯ÔÚ‹ÁËÛË ·ÁˆÁ‹˜ ÌÂ ·ÓÙÈÈÛÙ·ÌÈÓÈÎ¿ Ê¿ÚÌ·-

Î·. ™Â ÂÚ›ÙˆÛË ÂÎ‰‹ÏˆÛË˜ ÔÍÂ›·˜ ·ÏÏÂÚÁÈÎ‹˜ ·ÓÙ›-

‰Ú·ÛË˜ Ù‡Ô˘ π Û˘ÓÈÛÙ¿Ù·È Ë ¿ÌÂÛË ¯ÔÚ‹ÁËÛË ÛÎÂ˘·-

ÛÌ¿ÙˆÓ ·‰ÚÂÓ·Ï›ÓË˜ (0,5-1,0 mg ÁÈ· ÂÓ‹ÏÈÎÂ˜ Î·È 0,01

mg/kg ÁÈ· ·È‰È¿ Ì¤¯ÚÈ 30 kg), Ù· ÔÔ›· Ú¤ÂÈ Ó· ‚Ú›-

ÛÎÔÓÙ·È ¿ÓÙÔÙÂ ‰È·ı¤ÛÈÌ· ÛÙÔ˘˜ ¯ÒÚÔ˘˜ ÂÚ›ı·Ï„Ë˜. 
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