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NEPIAHWH

O1 nepioodtepes and us aniepyikés avudpdoels, nou
pnopolUv va napatnpnBoulv katd tn &idpkeia pias
opBodovukns Bepaneias, anotedolv ekdnAwaels une-
peuaioBnaias os duvnukd anfepyioyovous napdyo-
vies wv opBodovukwv ufikdv. Metagl twv napayd-
viwv autwv nepifapBdvovial Kupiws 10 OuCTaTUKO
latex twv elaouk®V yavumy pias XpNOoEws Kal Twv
nepioodtepwv eNactik®v opBodovukmv ufik®dv ka1 to
vikéfio twv kpapdtwv twv petafikov opBodovukmv
pnxaviopv. O1 affepyikés avudpdoels unepeuaadn-
oias pnopouv va agopouUv o e€wotopaukd Ko evbo-
otopaukd kMvika onpeia, petal twv onoiwv ouvh-
Bws nepinapBavoviar o1 evioniopéves ekdnAcoels, otn
Béon enagns pe tov affepyloyévo napdyovia, epubn-
patos, 016npatos, kvnapou, anofénmans tou 6€ppatos
h tou otopaukoU BAsvvoydvou kar moAU onavidtepa
OouUOTNHATIKES EKONAWOEIS ONWS YeVIKEUPEVO €EAvONpa
ka1 6Uonvola evw, povo os nodU akpaies Kataotdoels
pnopei va napatnpnBei apuiakukn avtidpaon. Xe
kdBe nepintwon, eivanl anapaitntn n Antopepns kata-
ypagn, katd v apxikh ANYn tou 1aTpIKoU 16TOPIKOU
tou aoBevous, 6Awv twv nponyoUpevwy anfepyIKmv
engicobiwv onolaadnnote popehs. Onou kpiBei ana-
paitnto, n &idyvwon tns unepeuaodnaoias o OUyke-
Kpi1uéva ufikd tekpnpimvetal and tov €161k6 andepyio-
A6yo, petd and wnv epapuoyn egeidikeupévav deppa-
UKOV N aipatofoyikwv eEetdoewy. Av Kail 10 PaIvOpE-
vo tns unepeuaiodnaoias o opBodovukd umikd Oev
napatnpeitar 161aitepa ouxvd atnv kaBnpepivh KAviKn
npdgn, os nepintoels 6nou ekdnicvetar anAepyikn
avtidpaaon, xpeidzetan apegdtnta otn didyvwon, diako-
nh tns ékBeons otov annepylioyévo napdyovia Kai
avukatdotaon twv Unontwv/ duvnukd anfepyioyo-
vav ufik@v n/ kar tpormonoinon tou Bepancutkol
oxeblaopou.
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ABSTRACT

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.
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Zkonds tns avaocKkonnans autas gival va nepiypagpouy,
pe Baon tn olyxpovn BiBAioypagia, ta vewiepa eni-
otnpovikd tekunpiwpéva dedopéva, nou agopouv
ownv aruofoyia, 61dyvwon kal Bgpansutikn avUpET®-
mon wv addepyikwv avudpdoswv ota ufikd nou
ouvhBws xpnoigonolouvial katd tn &idpkeia pias
opBodovukns Bepaneias.

Aé€as kaida: OpBodovukn Bepaneia, andepyikh avt-
bpaan, vikénio, latex
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EIZAFQrH

Ztnv kaBnpepivi kAvikh Npdén o1 avudpdaoels 1wv 10TV
ota uiikd, nou katd kavoéva xpnolponolouvial Katd
idpkeia as opBodovukns Bepaneias, pnopolv va
a@opouyv gite 0g eviomopévo €peBIoUO TwV NEPIOXDV
tou 6éppatos h tou atopatikou BAgvvoyovou, o onoios
ouvhBws oeinetal otnv dpeon tEIBA petagu twv pafa-
KWV 10TMV Kal 1V opBodOVUK®V UNXAVIoUWV N O€ EVI0-
mopéves h yevikeupéves ekbniosls unepeuaiobnaias
(Leite kan Bell, 2004).

Zinv BiBioypagia éxouv avapepBei pia ogipd nepintw-
oewv, 6nou neprypdeovial alnepyikés avudpdaels nou
apopouv kupiws o petaliikous opBodovukous pnxa-
viopoUs nou nepiéxouv vikémo (Schriever kar ouv.,
1976; Shelly, 1981; Greig, 1983; Dickson, 1983; Dunlap
ka1 ouv., 1989; Trombelli ka1 ouv., 1992; Veien ka1 ouv.,
1994; Al-Waheidi, 1995; Keruso ka1 Kanerva, 1997; De
Silva kan Doherty, 2000; Mancuso ka1 Berdondini, 2002).
Av ka1 o1 avagopés autés eivar avapgioBhtnta Aiyes, oe
oxéon pe tov noAu peyadutepo apiBuéd atdpwv nou
éxouv 6exBei opBodbovukn Bepaneia, ev toUtols dev npé-
nel va ayvonBei n mBavotnta ekdhAwaons unepeuaiodn-
oias andé ouykekpiyéva euaicOntonoinpéva Atopa e
oxeukh npodiabeon, kabws pnopei va odnynoe, oe
anpéBAentes kataotdogls yia v uysia  Tous
(Athanasiou ka1 Pafliotelis, 1989).

Lus &Sidgopes penétes emnodacpol tns unepsuaiobn-
oias tou yevikoU nAnBuopou oto vikétio avagépovial
nooootd nou Kupaivovial petagu 4,5-28,5% (Peltonen,
1979; Prystowsky kar ouv., 1979; Blaco-Dalmau ka
ouv., 1984; Shubert ka1 ouv., 1987; Nilesen ka1 Menne,
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INTRODUCTION

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 Windstrém, 1985; Bass et al.,
1993).
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1993; Janson ka1 ouv., 1994; Menne, 1994, 1996;
Menezes ka1 auv., 2004). O1 NEPINTWOEIS AUTES APOPOUV
kupiws og BhAea, kar noAU Aydtepo os Appeva atopa,
yeyovos nou anodidetar otn ouxvotepn enagh twv
OnAéwv pe avukeipeva kaBnpepivis xphons Nou nepié-
xouv vikéfio, 6nws koophuata, egaptapata évduaons,
ponoyia k.a. (Peltonen, 1979, Shubert ko ouv., 1987;
Romageura ka1 ouv., 1988; Jacobsen kair Hensten-
Pettersen 1989; Janson ka1 ouv., 1994; Kusy, 2004). Kat'
enéktaon tou ocuifoyiopoU autod, unoatnpizetal 6u n
epappoyn petankwv opBodOVUKDOV PNXAVIOUDV Nou
nepiéxouv VikéAlo, UNopei Ye NAPOUOIO UNXAVIOUO ToU-
Adxiotov og Bewpnuko eninedo, va npokanécel 1600 tnv
apxikh guaigbntonoinon tou opyaviopou otov anfep-
yioyévo napdyovta, 6co kal kanoias pop@hs affepyikn
avtibpaon unepsuaobnaias o hdn euaioBntonoinpéva
dtopa (Fischer ka1 ouv., 1984; Larson-Stymne «kai
Widstrom, 1985; Bass ka1 ouv., 1993).

EmnA¢ov nnyh kivbuvou afdepyikns aviibpaons yia
tous acBeveis ka1 noAU nePI00OTEPO Yi1a 1O 1aTPIKO Ka
napaiatpikd npoowmnkd, Adyw tns NApPATETapévns Kai
enaveinnpuévns ékBeons tous otov alfepyloyovo napd-
yovta, anotedouv ta eAacukd ufikd Nou NEPIEXOUV WS
KUp10 cuotatikéd 1o latex tou QuoikoU eAactikoU, pETa-
€0 wv onoiwv nepidauBdvoviar ka1 noAAd eupeias
katavddwons yavua pias xphosws (Slater, 1992; ADA
CSA, 1999; Cullinnan, 2004) ka1 aképn ta NEPICOOTEPA
ané ta eAacukd ufikd nou xpnaiponololvial ota nAai-
ola pias opBodovukns Bepaneias. O emnodacpods twv
nepintwoewyv ekdnAwons unepeuaiodnoias oto latex
apopd o€ nocootd 1% tou yevikou nAnBuopou ka1 6-
14% petagU wwv pef®V TV QOopPEéwV NAPOXNS UNNpE-
olwv uyeias. H napatnpoUpevn Slagopd anodidetan
otnv noAu ouxvétepa napatnpoUpevn suaicBntonoinon
v YeA®V ToU 10TPIKOU NnpoowmnikoU, Adyw tns enavel-
Anppévns ékBeon tous otov affepyioydvo napdyovia
(Turjanmaa, 1987; Jacobson ka1 ouv., 1991; Safadi ka
ouv., 1996; Tarlo ka1 ouv., 1997; Hamman ka1 ouv.,
1998; Liss ka1 Sussmann, 1999; Yeang ka1 cuv., 2000;
Brehler kon Kutting, 2001).

H affepyikh aviibpaon ota opBodovukd uikd exdn-
Advelal ous nepioodtepes NePINtwoels pe KAVIKA
onyeia unepeuaioBnaias wnou I, nou nepidapBdavouv
mv eupdavion evionmopévou epubnuatos, 016NUATOS,
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Another source of allergic reaction risk for patients and
espedially 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.

Allergic reactions to natural rubber latex

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,
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KvNopoU, ekzEPatos Kail akopn, Enpdtntas kal anoném-
ons tou &éppatos h tou otopatukoU BAevvoydvou evd
noAu onavidtepa napatnpeitar cuotnpaukhn anfgpyikn
avtibpaon pe yevikeupévo e€avOnpa, Nupetd n kal enel-
06610 agunaias (Athanasiou ko Pafliotelis, 1989;
Snyder ka1 Settle, 1994; Kusy, 2004; Leite ka1 Bell,
2004).

H &1dyvwaon tns adfepyikhs npodiaBeons twv acbeviv
Katd tn ARYn tou 10TPIKOU 10T0PI1KOU, N andéAutn npo-
euAagn wwv euaicOntonoinpéveyv atdpwv pe katdiin-
An tpononoinon tou Bepansutikol oxediaopou kal avu-
katdotaon twv Suvnukd affepyloyévwv ufk®v Ka
akéun, n éykaipn d1dyvwon twv apXiIkov KAVIKOV ota-
6iwv anffepyikhs aviidpaons nou Ba cuvodeletar and
NV anoteAeopauKn avupetdnon v ekdnAmMoEwy
unepeuaiobnaias ota opBodovukd umfikd, anotenei
KUp1a gppovtida tou popéa napoxns opBodovukwv unn-
pecidv, o onoios npénel Bdoel twv olokAnpwuévwY
YVWOEWV Kal tns dpuas eknaideuons tou va pnopei va
xeipiotei pe uneuBuvotnta NapOLOIES NEPINTWOEIS.
IKonds tns avaokonnons autns eival va nepiypagpouy,
pe Bdon tn ouyxpovn BiBMAoypagia, ta vemtepa emotn-
HOVIKA tekunpiwpéva dedopéva, nou agopoulv atnv
aruofoyia, 61dyvwon, npdAnyn kar Bepansutikh avupe-
TWOMOoN WV NapatnpoUpevwy affepyikav avudpaoewy
ota ufikd, nou ocuvhBws xpnaiponololvial KAtd n
Hidpkeia tns opBodovukns Bepaneias

Adfepyikés avudpdosis oto latex tou puoikol
efaoukou

H yevikeupévn xphon yavuwmv pias xpnons nou Kata-
okeudzovtal and Guoikd enactikd pe Bdon to latex, ws
avaykaio pEPo yia tnv nPoAnyn twv HETASOTKWV
vOOWV Katd tnv ektéNeon 1aTPIKOV Kal odovuatpikmy
npafewv, éxe1 obnynoelr owtnv aufnpévn ekdniwon
anfepyik®v avudpdoewv 1600 oto 1a1pikd, odovuartpi-
kK6 Kol napaiatpikd npoownikd, 6oo Kal otous idious
tous aoBeveis (Slater, 1992; Smart ka1 ouv., 1992;
Snyder ka1 Settle, 1994; Nattrass ka1 ouv., 1999;
Johnson, 1999; ADA CSA, 1999; Nettiss ka1 ouv., 2002;
Chin ka1 ouv., 2004; Leite kan Bell, 2004; Cullinnan,
2004).

Ta yavua and latex dev anotedouv us povadikés nnyés
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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
spedially 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,
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npoéneuons twv duvnukd adfepyioydvwy aut®v napa-
yoviwv, kaBws to latex nepidauBdaveran ota Baoikd
ouotaukd kar dAAwv Biopnxavikdv Npoidviwy Kabnpe-
PIVAS 10TPIKAS XpAons Onws o1 Pdokes, o1 eRactukoi eni-
beopol, o1 kaBetnpes, o1 evbotpaxeiakoi kal pivoyaotpl-
koi owAnhves, o1 kapmiaies nePIGETEIS Twv MECOUETPWY,
10 KaAUPHATa TV aKPOOEKTMV TwV CUOKEUMY unepn-
xwv K.0. EmnAéov, 6oov apopd otous odovuatpikous
ka1 opBodovukous aoBeveis, axeukos kivbuvos ekbhiw-
ons affepyikhs avtidpaons oe ufikd ané latex ugiota-
a1 aképn katd tnv epappoyn eAactukoU anopovwtnpa,
v kunedogidwv efactopepwv otifBwons anfd kai
elaoukwv opBodovukwv umkmv (Everett ka1 Hice
1974; Cohen ka1 Hoffmann, 1981; Nattrass ka1 ouv.,
1999; Leite ka1 Bell, 2004; Chin ka1 ouv., 2004). I< €ibn
01KIaKNS xphons to latex undpxel ws ouoTauKO WV
yavuwv yia 1o nAUOIPO Twv MAtwy, 1wV pnafoviwy, Twv
NAAoTK®V KAAUPPATWY Twv NAEKTPIKOV Kanwdiwv, twv
OnAwv twv BnAdotpwy, Twv NPOPUAAKTKWY, TwV yua-
Mwv koAUPBNoNs, TV E0WTEPIKWV NAtwv twv elacu-
KGOV unodnpdtwy, twv eNAcTKOV NEPIGECcEWY Twv pHan-
Moy, twv AaBv Twv PAKETWY TS avuoaipions, K.a.
Ta nepioodtepa and ta eAacukd ufikd nou xpnoigonoi-
ouvtal atnv opBodovukn gival kataokeuaopéva pe Baon
1o latex (Kersey ka1 ouv., 2003). Meta§U autwv nepi-
AapBdvoviar o1 eAacukoi daktufior epappoynhs diayva-
Oikwv én€ewv, o1 eNaoukés npoabdéaeis, ta eAaotkd dia-
xwpioukd, o1 elactikés aduaoibes kal ta edacukd pépn
e€wotopaukwv opBodovuKWY Unxaviopwy, 6nws n
efaoukn tavia auxevikns €Agns ka1 n emyvadida. Anod
OXEUKES PENETES MPOKUNTEN AT O1 PUOIKES KA1 PNXAVIKES
1816Tn1ES WV EVOOOTOHATIKOV ENAcTK®Y 0pBodovTIKMY
uhkov pe latex uneptepolv twv avtiotoixwv non-latex
efaocukwv ufikwv. O1 napatnpoUpeves drapopés apo-
poUv otn otaBepdtnta tns 10XU0S TNs EPAPHUOZOUEVNS
duvapuns og S1dotnpa pias wpas-pias npépas petd ano
NV apXiKh €QAppOyh Tous, Tns avioxns Bpauons tous,
k.0. Eta1, n xpnon twv eAacukav ufikov pe latex ouvh-
Bws emAéyetan katd npotiunon énou dev ugiotatan Kiv-
duvos ekdniwans aviibpaons unepeuaiadnaoias (Russell
ka1 ouv., 2001; Kersey ka1 ouv., 2003; Hwang ka1 Cha,
2003).

To latex anotensi éva yadaktddn xupd Quukhs npoé-
feuons, npogpxéuevo Kupiws and to Sévdpo Haevea
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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: type I hypersensitivity and type IV hypersensitivity
(ADA, 1999; Hamann et al., 2002; Cullinnan, 2004).

Type I hypersensitivity 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

109



Avubpdoers unepeuaiobnaias oe opBobovuka uika / Hypersensitivity reactions to orthodontic materials

HevLenic ORTHODONTIC ReviEw

brasiliensis. Auté kadfiepyeitar 161aitepa o€ NeP1OXES NS
NA Agias ka1 tns A. Apikis ka1 dev npénel va ouyxée-
tan pe 1o QuTo Ficus elastica. Eivan éva uyniou popiakou
Bapous nofupepés tou 10onpeviou, nou xpeidzetar €161
kn enegepyaaia kabBws otn uaikh tou pn-affgpyioyovo
pop@n givar 1d1aitepa acBevés (Cullinnan, 2004).

To @aivépevo tns €€' enapns andepyikns aviibpaons ota
yavua pe latex, emteivetar anéd tnv ékBson twv aoBevav
Kal tou 1atpi1koU/ odovuatpikoU NPoownikoU atnv apu-
AoUxo okdvn -tafk - wwv yavuwv (Nattrass ka1 ouv.,
1999; Leite kan Bell, 2004). H okovn auth éxs1 anodei-
x0¢i 6u ouvdéctan pe tous anfepyikous napdyovies-avu-
yova tou latex kar pnopei va petagépetan Siapéoou tou
aépa Ka1 P tov 1pono autd va E10nvEETal, EVW OTn PUOT-
Kkh tns popen dev eivan affepyioyodvos (Assolve kai ouv.,
1988; Beezhold ka1 Beck, 1992; Reed, 2003). Emnnéov,
aldepyikh avtibpaon pnopei va unv agopd oto id1o 10
ufiko latex aAnd va anotenei pia affepyikh deppatiuda
€€’ ena@nhs og XnpIKG péoa Kal OUGIES MOU XPNOILONOI-
oUvial otnv enefepyacia tou QuoikoU efacukoU
(Hammer ka1 ouv., 1997; Reed, 2003). Lus xnpikés autés
ougies nepiiauBdavovial n appwvia, adid ka1 kapBap-
61kd dfata, Beloupdpes ka1 pepkantoBevzopebobeiazo-
Aes, nou xpnoigonoloUvial ws kataAutes N avuogeidwu-
K@ KOtd TNV Napackeun twv 10TPIKAV UAIK®Y, 6nws ta
yavua, pe Bdon to latex, kol pnopouv va Asitoupyolv
ws anfdepyloyévor napdyovies (Heese kar ouv., 1991;
Field ko1 Fay, 1995; Posch ka1 guv., 1998; Nattrass ka1
ouv., 1999; ADA, 1999; Hamann ko ouv., 2002). Katd
v oflokAnpwaon twv otadiwv NAPacKeUNs Twv yavumy
pe Bdon 1o latex, autd epBantizovian o€ kautd vepo, pe
anotéfeopa o1 andepyioyévol napdyovies va OUYyKe-
vip@vovial otnv ewiepikn em@Aveid tous, n onoia
Opws otn ouvéxela KaBiotatal €owtepikh Kal apopd
otnv EmM@Aaveia nou épxetal o€ dueon enagn pe 1o dépua
tou atépou nou Ba Qopéael ta yavua, Kabws npiv and
v telIKA OUOKEUAGIa TOUS O1 EMPAVEIES TV yavU®V
avuotpépovial kai yupizouv péoa-é€w (Leite kan Bell,
2004).

Z€ YEVIKES YPAMUES, nepiypdpovial SUo pop@és anfepyi-
Khs avtidpaons oto latex: n ungpeuaiobnoia tinou I km
n unepeuaioBnoia tunou IV (ADA, 1999; Hamman ka1
ouv., 2002; Cullinnan, 2004).
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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).

Type IV hypersensitivity / delayed type 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).
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H unepeuaiodnaia tinou I apopd ownv avtibpaon peta-
€U avuowpdtwv / avooooaipivv IgE kar avuyovikmv
Napayoviwy Kai avunpoownevel tnv avogonoyikh anod-
Kp1onh 10U opyaviopou petd and tnv ékBeon tou og nof-
AanAdd npwieivikd napdywya tou latex. H adfepyikn
auth avtidpaon ekdbnAwvetar dueca, oe Aiya Aentd h
apKETES pes petd and tnv ékBeon tou 6Eéppatos n tou
BAevvoyovou otov afdepyioyévo napdyovia (Leite kai
Bell, 2004; Cullinnan, 2004). Napatnpeitar o€ dtopa
nou éxouv avanwi€el nodu uynAd titdo avuowpdtwy
katd tnv nponyoUpevn ékBeon tous oe peydnn ouyké-
VIPWON TOU OUYKEKPIPEVOU avuydvou. Itnv e€nopevn
ékBeon twv atdpwv autmv oto 1610 avuydvo oxnpati-
zovtal oupnAéypata avuyovou-avuompatos, ta onoia
kaBizdvouv ka1 evanotiBevial ota TOIXWUATA TWV a1HO-
Qopwv ayysiov. Ta ocupnAéypata autd evepyonoiolv
enions 10 oUotnpa tou cupnAnpwpatos, kataddovias
éto1 tnv aBpda ékAuon NpwieoAUTKWV evzUPwY, HE
anotédeopa tnv ekdbnAwon coBapou BaBuou @Aeyuo-
vhs ka1 o1dhpatos, nou pnopei va obnyhoel oe emkiv-
duves kataotdoels aképa kal yia v idia n zwh
(Guyton, 1982; Reed, 2003). H unepeuaiagbnaia tunou I
oto latex ekAueta pe anAh deppatkn enagh h glonvon
npwrteivikwv affepyioydvwv napayoviwy tou latex, kai
pnopei va ekdnAdvetal pe pia ogipd KMVIKOV onpeiov
Ko oupntwpdtwy, petagu twv onoiwv nepifapBdavovial
n epuBpoTnTa ToU NPoownou, n piviuda, tdon yia euetd
n &idppoia, zanada, duonvoia, oibnpa tou Npoownou
n / ka1 tou Adpuyya, Bpoyxdonaopo kai otn Baputepn
nepintwon aguiakukoé shock (Reed, 2003; Cullinnan,
2004).

H unepeumaodnaia tinou IV / emBpabduvépevou tinou
ekdnAwvetar kKAVIKG pe oxeukh kaBuotépnon, oe oxéon
ME TNV NePI00OTEPO dueon aviibpaon unepeuaiodnaoias
wnou I, ouvhBws nepiopizetal / evionizetan otnv nepio-
xh enagns pe tov adfepyioyévo napdyovia kal tumnikd
xapakinpizetal andé v avanwén didxutou N nepiye-
ypaupévou e€avOnpatos, onws dndadn cupBaiver otnv
alfepyikh deppatiuda € enapns pe xnpikés ouaoies
(ADA, 1999; Hamann ka1 ouv., 2002). H addepyikh auth
avtibpaon, ouvhBws, dev gival aneiAnukh yia tnv zwn
anfd pnopsi va ouvendyetal, av Oev avupetwmobei
owotd ka1 éykaipa, povipes Oeppaukés BAdBes. Ita
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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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apxikd, kivikd eggavh onpeia, tns unepguaicbnaias
wnou IV ouvhBws nepinapBavovial kvnopods, epubpod-
nta ka1 ayysiodiacton, nou odnyolv, otn Cuvéxela,
otnv gupavion E§npodeppias, anofémaons tou 6éppatos
kon e€edkmaoewv (Leite km Bell, 2004). Ta onpeia autd
pnopouv va eueavicBolv o€ pePIkd AENTd h akopn Ka
HEPIKES Mpes peTd and tnv ékBeon tou atdpou otov
anfepyloyovo napdyovia v, ouvofikd, n affepyikn
avtibpaon tou emBpaduvopevou tinou pnopsi va diap-
kéoel péxpr kar apketés eBOopades apydiepa (Reed,
2003). H &ayvwoukn pebodonoyia tns unepguaiobn-
oias emBpaduvopevou tunou nepifapBaver tnv avdiu-
on 6edopévwv anod 1o 1atpikd 101opIKo, TV KAvIKA €EE-
taon Kal ta anoteféopata e€101KEUPEVWY SEPPATIKWOV
SoKkipacimv, 6nws n epappoyn twv mbavav affepyio-
YOVWV oUOIWV, O H1A(POPES CUYKEVIPWOELS, KATW anod
enideopo (patch test) otnv nAdn tou e§etazépevou atd-
pou, N pe vuypd tou &éppatos pe €161kn Beddva (skin
prick test). E€aibikeupéves Siayvwoukés dokipaoies s
afnepyikns npodidBeons evos atdépou pnopolv va
yivouv ato epyacthpio kai nepidauBdvouv dokipacies
twnou ELISA (enzyme-linked immunosorbent assay) ka1
RAST (radioallergosorbent test) (Reed, 2003). O1 6oki-
paocies autés 610Bétouv euaioBnoia 50-60%, yeyovos
nou onpaivel éu o€ onpavukd Nocootd anfEpyIKmV
atdpwv 1o anotéfeopa tns dokipacias gival apvnukod
(Hammer kan Paulson, 1999).

LUPPWVA PE Ta anoteNéopata OXEUKMY PeAETWV, 6GNou
epappoodnkav deppatkés dokipaaies, n npodidbeon o€
eueavion unepeuaiobnaias tunou I oto latex tou Quol-
Kou efagukoU apopd oe Myodtepo and 1% twv atdpwv
Tou yevikoU nAnBuopou (Yeang ka1 ouv., 2000). AvtiBe-
ta, o€ anfes penétes, avagépovial ugnidtepa enineda
avtiotoixns affepyikhs npodidbsons nou apopolv oto
10Tp1K6 Ka1 odovuatpikd Npoownikd, 1a onoia Kupaivo-
vial petagu 6-14% (Turjanmaa, 1987; Jacobson kai ouv.,
1991; Safadi ka1 ouv., 1996; Tarlo ka1 ouv., 1997;
Hamman ka1 cuv., 1998; Liss ka1 Sussmann, 1999;
Brehler ka1 Kutting, 2001). Meway twv pedwv twv
QOpEwV NAPOXNS UMNPECIWV Uyeias, o kivbuvos ekdn-
Awons unepeuaiobnaias oto latex audvetar Adyw tns
napatetapévns kal enaveiinppévns ékBeons twv atdpwy
otov affdepyloyoévo napdyovia (Nattrass ka1 ouv.,
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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).

Allergic reactions to nickel contained in orthodontic
appliances

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

Ita pétpa npdéAnyns tns ekdnAwaons unepeuaiobnaoias
wnou I katd tnv opBodovukn Bepansia nepiiapBdvetm
n €€’ apxns tautonoinon twv atdpwv PE OXEUKA MpPo-
6100¢eon, katd tnv AAYn tou 1aTPIKOU 10TOPIKOU, ONOU
npénel va divetal n anapaitntn NPocoxn Kai éupaocn o€
nponyoUpeva anfepyikd eneic6dia onolacdhnote aiuo-
doyias ka1 otnv mBavih ékBeon tous o affepyloydvous
napdyovies (Snyder kar Settle, 1994; Leite kan Bell,
2004). Znv opdda uyniou kivéuvou ekdnAwons kanoi-
as affepyikns aviibpaons oto latex, nepiRapBdavovial
10 dropa pe 10top1kd o1dhpatos, kvidbwons h pubpodn-
tas o€ enagh tou &éppatos pe onolacdnnote popPns
efaoukwy, h pe 1010p1k6é anfepyikns aviibpaons tunou
GoBpatos, afiepyias ota xépta n deppatiudas €€’ ena-
ons (Snyder & Settle 1994; Dyck, 2000; Reed, 2003).
Akopn, n nponyoUpevn affepyikh aviibpaon wwv acbe-
vV otn ANYN 1poPv 6nws opiopéva epouta (pnavd-
va, aBokdvto, akuvidio), pogés (natdta) n Enpoi kap-
noi pnopei va anotenei évoei§n avooonoyikns guaiodn-
tonoinons tous dnAadh avantugns aviiotoXxwv aviow-
pdtwv Kai, tautoxpova, npodidbeons yia ekdbnAwon
unepeuaioBnaias tunou I oto latex, kaBws o1 Npwieives
WV TPOPOV AUtV pnopouv va afdindemépoulv pe Ts
npwteives tou latex (Garcia kan ouv., 1998; Levy kai
ouv., 2000).

H tautonoinon twv e€e1d1keupéviv avuowpdiwy yia 10
latex tou QuoikoU €lacukoU otV NEPIPEPIKA KUKAO-
popia twv atdpwv ts opddas uyniou kivduvou yia v
ekbNAwon unepeuaiodnoias tinou I, pnopei va eniteu-
xBei pe oxeukd kann akpiBeia pe tnv epapuoyn twv
katdAAnAwv KAvik®V Seppatkav h aipatonoyikwv ege-
tdoswv (Blanco ka1 ouv., 1998, Kim ka1 ouv., 1998;
Pridgeon ka1 ouv., 2000; Guber ka1 ouv., 2000).

O1 apxikés ekbnAwoels affepyikns aviibpaons twv atd-
HwV Nou @opouv ydvua and latex cuvhBws agopouv
otnv ppAvion epuBNUATOS TS PaxXICies EMPAVEIES TwV
Adkpwv xeipwv ka1 petafl wv daktwAwv. Kabms n
affepyia napapével / enekteivetal, o1 anfepyioyovor
napdyovies anoktouv npéoBacn otnv aigaukn Kukio-
Qopia péow tns didonacns / eoxaponoinons tou emon-
fakou otpipatos, yeyovods to onoio ouvendyetal tnv
au§npévn napaywyn €dikwv avuowpdtwy. Me napoéd-
polo tpoéno pnopei va ekdnlwdei eviomopévo nepioto-
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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 Widstrom, 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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pouko €pUBnua otous acBeveis petd and v enagn,
ous nepioxés autés, yavuwv pe latex. H aviibpaon auth
ouvnBws avunpoownelsl unepeuaiobnoia tinou IV, n
onoia &ev pnopei va npoBAepBei eukofa (Posch ka
ouv., 1998).

Katd tnv Bepaneuukn avupetwmon twv acBeviv pe
npodidbeon otnv ekdbnAwon afdepyias oto latex bev
npénNEl va xpnoiyonoiouvial, O Kapia nepintwon
yavua pe latex, petau wv onoiwv nepifapBdvovia
aKOpa Kal ekeiva 6nou, cUPPWVA PE TOV KATAOKEUAOTN
T0US, MEPIEXOUV XAUNAES OUYKEVIPWOEIS MPWIEivNS
(Yeang ka1 ouv., 2000). EmnAéov, katd tnv opBodovu-
kh Bepaneia twv atdpwv autwy, NPENE va ano@euyetal
n xphon onoloudnnote dddou edaotuikoU ufikoU pe
latex. AdAwote, diatiBeviar ndéov oto0 €unopi1o non-
latex opBodovukd edacukd ufikd, nou agopolv ot
6in wn ogpd v ouvhBwv E€Papuoyv Tous otnv
OpBobovukn, av ka1 dnws Qaivetar and oxeukés pené-
€S UOTEPOUV WS NPOS 1A XUPAKINPIOTKA TNS aVIOXNS
Opauons ka1 tns Sidpkeias tns apxiks KAIVIKAS oupne-
P1POPAs Tous o€ oxéon peE ta avtiotoixa ufika pe latex
(Russell ka1 ouv., 2001; Kersey ka1 ouv., 2003; Hwang
ka1 Cha, 2003).

Evaddakukd tou latex ws BaoikoU cuctaukou, diatibe-
vial edaoukd yavua and vitpitio / kuavidio (akpuiowvi-
p1iké Boutadiévio), veonpévio (noduxidwponpévio),
BivuAio, noduoupebdavn, otupévio h ouvbuacuous
autwv (ADA, 1999; Hamann ka1 ouv., 1998, 2002;
Hamilton ka1 Brown, 2000). To oxeukd nAgovEKTNUA TV
yavuwv ané Bivuiio, noduoupebdvn 1 otupévio, 60ov
apopd ownv avu-aldepyikn tous oupnepipopd, anobi-
betan otn Hradikaaia napaockeuns tous, kaBws dev epap-
pézetal Bounkaviopds ondte Hev xpnoiponololvial avu-
6paothpia nou pnopoulv duvnukd va anotefécouv
anfgpyioyoévous napdyovies. Map’ 6u Bewpnukd aopa-
Aéotepa atn xphon Tous, ws NPos tnv anopuyhn anfep-
yIK®V avudpdoewy, 1 pn Boudkaviopéva autd napd-
ywya nepiéxouv enions opiopéva duvnukd anfepyioyod-
va ouotaukd énws enofikés pntives, NAAoUKONOINTES
ka1 difa np6obeta, 6nws otaBeponointukés Kal Pukn-
TOKTOVES OUOiES.

Av ka1 n ouxvotnta egeavions anAgpyikwv avudpaoewv
bev SikatoAoyei tnv yevikeupévn katdpynon tns xphons
yavuwv kar elacukwv ufikwv and latex otous xwpous
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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 Widstrém, 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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npocpopds unnpPcIV Uyeias, Petagu twv onoiwv nepi-
AapBdvovial ka1 ta opBodovuka 1atpeia, évas oxeukd
eufoyos otoxos Ba htav va nepiopiobei, oto eAdxioto
buvatd, n onoladnnote ékBeon wwv aoBevmv kal wwv
Oepandviwv ota napdywya eAaotukd umkd and latex
(Cullinnan, 2004). Qs éva anid pétpo nepiopiopoU tns
e€andwons twv affepyloydvwv napayéviwv and 1o
latex npoteivetar n xpAon yavumv xwpis okovn / tank
(Bowyer, 1999; Leite ka1 Bell, 2004). Ita niaioia autd,
opiopéva emniéov npoAnnukd uérpa, nou Hnopouv
pamota va AngBolv oxeukd eukofa, nepifauBdavouv
tov kafé agpiopd pe tnv cupnAnpwpatkh xphon ¢in-
pwv kaBapiopoU tou aépa kal tnv oxoflacukh kaba-
PIOTNTA TWV XWPWV NAPOXAS UMNNPECIOY Uyeias (Leite
ka1 Bell, 2004).

Me 6ebopévn tnv éykaipn Sidyvwon twv npodiabeaikwv
atopwv atnv eppavion unepeuaicbnaias oto latex, ka
TNV YEVIKEUPEVN EQApHOYn Twv anAwv JETPWY Nou NepI-
ypdpnkav ous nponyoUpeves napaypdpous, n npofn-
NuKA X0PAYNoNn aywyns HE avuiotapivika QAapuaka
Sikatonoyeital HOVO O GUYKEKPIUEVES NEPINTWOTEIS MOU
apopouv oe 161aitepa suaioBntonoinpévous acBeveis.
Téfos ownv nepintwon ekdniwons ofeias anfepyikhs
avtidpaons twinou I guviotdtan n dyeon xophynon okeu-
aopdtwv adpevadivns (0,5-1,0 mg yia evamikes kai 0,01
mg/kg yia nad1d péxpr 30 kg), ta onoia npénel va Bpi-
okovtal naviote Hrabéoipa otous xwpous nepiBanyns
(Chin ka1 ouv., 2004). e kGOe nepintwon, n cwath vn-
pépwon kai eknaibeuon pnopei va BonBnosl, 1600 atnv
npéAnyn, 600 ka1 otnv €ykaipn H1ayvwon Twv apxXIKwV
ekbnAmoewv nou odnyei otnv anoteleopatkn avupe-
tomon evdexdpevwv afiepyikav eneicodinv o oA6-
kAnpn tn &idpkeia ns e@appozépevns Bepaneias
(Clarke, 2004).

Adfiepyikés avudpdoseis oto vikéio twv opBodovukiv
HNXaviouav

01 nepiogdtepor and tous opbodovukoUs pnxaviopous
nou e@appodzovial otnv kabnpepivh kAivikh npdén,
nepifapBdavouv petanmikd otoixeia pe duvnukd anep-
yioyovo oupnepigpopd (Brantley, 2001; Eliades ka1
Athanasiou, 2002; Leite ka1 Bell, 2004). Meta€U autwy,
10 vikélo Bewpeitan 10 petalMkd otoixeio, T0 onoio
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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 spedific 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
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npokansi ouxvotepa avudpdoels unepeuaiodnaias, e
kivikd xapaknpioukd tou tinou tns alAgpyikns av-
6paons €€ enagns (Peltonen, 1979; Vreeburg ka1 ouv.,
1984; Shubert ka1 ouv., 1987; Athanasiou ko
Pafliotelis, 1989; Jacobsen ka1 Hensten-Pettersen, 1989;
Kusy, 2004).

H &1ayvwon tns affepyias oto vikéio emtuyxavetal pe
Bdon 1o 1atPIKd 10TOPIKG, Ta KAIVIKG €uphpata Kal ta
anotenéopata e§aidikeupéviv deppatkwv dokipaaiwy,
onws 1o patch test (Bass ka1 ouv., 1993). Exel napatn-
pnBei 6u 10 Beuikd anoténeopa 1wV HEPUATIKDV AUTMV
SoKkipacimwv oxetizetar o onpavukd Babud pe tnv ava-
@epodUEVN 010 10T0P1KG NponyoUpevn ékBeon twv aoBe-
VOV O€ avukeigeva nou nepiéxouv vikédio. MoAnd avu-
Keipeva KaBnpepivas xpnons mou €pxovial o€ dueon
ENAPN PE T0 OMPA NEPIEXOUV VIKEAIO KA1 UNOPOUV TOT0
va euaiocbntonoincouv tov opyaviopd 600 kail va npo-
kanéoouv oe deutepo xpdvo deppatiuda €€ enagns
(Fisher kon Shapiro, 1956). Meta§u autwv nepifapBdvo-
vial Koophpata, poddyia, petannikoi okefgtoi yuamav,
egapthpata évbuons kar dAda avukeipeva (Gawkrodger
ka1 ouv., 1986; Blanco-Dalmau kai ouv., 1994). Mapdyo-
vies nou @aivetar éu ocupBdndouv otnv ekbndwon
anfspyikwv avudpdoswy €€ enagns pe avukeipeva nou
nepiéxouv vikéAlo anotenolv o pnxavikés pebiopds, n
61aBpoxn / uyph emedveia tou déppatos, n au§npévn
Beppokpaocia tou nepiBanfovios, kabBws ka1 n éviacn
ka1 n &1apkeia ins ékBeons oto duvnukd anfspyloydvo
avukeipevo (Bass ka1 ouv., 1993).

01 nep10cOTEPES OXETIKES PeNETes avapépouv emnona-
opo tns euaioBntonoinons tou yevikoU nAnBuopou oto
vikéAlo nou kupaivetan peta&u 4,5-28,5% (Peltonen,
1979; Prystowsky kai ouv., 1979; Blaco-Dalmau kai
ouv., 1984; Shubert ka1 ouv., 1987; Nilesen ka1 Menne,
1993; Janson ka1 ouv., 1994; Menne, 1994, 1996). H
anffepyikh aviibpaon oto vikéio apopd noAu nepiocd-
1€p0 ous yuvaikes napd otous dvopes, and 4 éws ka1 10
Qopés nep1oaotepo (Peltonen, 1979; Shubert kai ouv.,
1987; Romageura ka1 ouv., 1988; Jacobsen ka1
Hensten-Pettersen, 1989; Janson ka1 ouv., 1994; Kusy,
2004). To yeyovds autd anodidetar otnv au§npévn
ouxvotnta ekdnAwons unepeuaiobnaoias oto vikéAio
0t0 GTopa ME 10T0PIKG TPUNAPATOS Twv autwv (6-33
Qopés peyanutepn) h dAdwv neploxmv tou 6épuatos
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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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Kal YEVIKG otn ouxvotepn ékBeon twv BnAéwv atdpwyv
oe vikethoUxa avukeipeva (Peltonen, 1979; Prystowsky
ka1 ouv., 1979; Boss ka1 Menne, 1982; Blaco-Dalmau
kai ouv., 1984; Park ka1 Shearer, 1983; Larson- Stymne
ka1 Widstrom, 1985; Gawkrodger ka1 ouv., 1986;
Romageura ka1 ouv., 1988; Dotterud kan Falk 1994;
Mattila ka1 ouv., 2001; Mortz kar ouv., 2002; Kalimo
ka1 ouv., 2004). Ynootnpizetal 6u n epappoyn odovua-
pIkv ka1 opBodovukwv ufik®dv, and kpapata nou
nepiéxouv vikéMo, pnopouv enions va npokaféoouv
gfte tnv euaioBntonoinon tou opyaviopou otov afiep-
yioyévo napdyovta, Ye napopo1o 1pono 6nws ta petan-
Mkd punava wv auu®v Kai ta okoudapikia anefeu-
Oepdvouv vikénio otov opyaviopd kair npokanoUv tnv
euaicBntonoinoh tou h kdnoila afddepyikh aviidpaon
unepeuaicbnoias oe no6n euaioBntonoinpéva dropa
(Fischer ka1 ouv., 1984; Larson-Stymne ka1 Widstrom,
1985; Bass ka1 ouv., 1993).

To vikéfio anotenei kUp1o cuotaukd, o€ Nocootd 8-9%
otous tnous avofeidbwtou xdAuBa, nou xpnoigonolou-
Vial OINV KATAOKEUN TwVv MNEPICOOTEPWV KATNYOPIMV
opBobdovukwv aykiotpwy, dakwiiwv Kol cuppdtwy
(Athanasiou ka1 Pafliotelis, 1989; Bass ka1 ouv., 1993;
Leite ka1 Bell, 2004). O avo€sibwrtos xaduBas tunou
watevitn 316L, nou xpnoigonoigital katd kavéva yia v
Kataokeuh BioUdikwv, petagu twv onoiwv nepinapBa-
vovtal ta opBodovukd cUppata ka1 AyKiotpd, NEPIEXE
oUp@wva pe to American Iron and Steel Institute nepi-
nou 10-14% wvikéto (Brantley, 2001). O1 dAnor twinoi
avogeidwtou xdnuBa dnws Pepitn h paptevoitn ka1 cuv-
bduaopol @epitn ka1 wotevitn nepiéxouv vikénio o€
pikpOtepes noootntes, <1%, ka1 4-7% avtiotoixa. Ta
kpdpata vikediou-utaviou, v onoiwv o1 £QapPUOYES
otnv OpBodovukhn diapkms au§dvovial, nepiéxouv otn
ougtach tous péxpl kar 70% vikéfio (Haynes kar ouv.,
2000; Leite kan Bell, 2004).

Itn 61eBvih BiBAoypagia éxouv NepIypagei apketés nepi-
ntwoels ekdbnAwans affepyikns aviibpaons aobevav o
obovuatpikd ukd pe vikémo (Bergman, 1977; Moffa,
1982; Spiechowicz ka1 ouv., 1984; Burrows, 1986; Jones
ka1 ouv., 1986; Lamster ka1 ouv., 1987; Guimaraens ka1
ouv., 1994; Hensten-Pettersen, 1998; Vilaplana kam
Romaguera, 2000). Avapépovtal enions opIopEVES NEPT-
mwoels anfepyikhs aviibpaons nou anobidovial o
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Sachdeva, 1989). Reported concentrations of 40 pg nickel,
which according to relevant laboratory studies are daily
released from metal orthodontic appliances, are
significantly inferior to the 170 pg 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,
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opBobovukd umikd pe vikémo (Schriever ka1 ouv., 1976;
Shelly, 1981; Greig, 1983; Dickson, 1983; Dunlap ka1
ouv., 1989; Trombelli kon ouv., 1992; Veien ka ouv.,
1994; Al-Waheidi, 1995; Keruso ka1 Kanerva, 1997; De
Silva ka1 Doherty, 2000; Mancuso ka1 Berdondini, 2002).
O1 avagopés autés, o€ kapia nepintwon dev emtpénouv
v e§aywyn YEVIKWOV oupnepaopdtwy yia oAdkAnpo tov
yevikd nAnBuopo, kabws pnopei va ogeidoviar otnv
atopikh npodidbeon twv ouykekpIYévwy aobevov npo-
6100eon yia tnv ekdhAwon unepeuaaodnaias o€ dedopé-
ves ouvBnkes (Eliades kar Athanasiou, 2002). Acpané-
otepa oupngpdopata 6oov apopd ot CUMPPETOXA TwWV
opBodovukwv pnxaviopmv otnv ekdnAwaon affepyIKwv
avudpdoewv punopoUv va NpoKUYPouv HOVO and OXETIKES
penétes mou apopouv o€ tuxalonoinyéva deiypata nAan-
Buaoucwv.

Ie oxeukh npoonukh pedéin oe Oeiypa 29 aoBevav
napampnBnke éu n epappoyn opBodovukwy pnxavi-
opwv pe vikéflo 6ev ouvodelBnke, og kayia and us
nePINTMOEIs nou pefetnBnkav, ané tnv ekbnAwon evio-
mopévov alfepyik@v avudpdoewv (Bass kar ouv.,
1993). e anAn oxeukn avadpopikn pefétn eni 700 epn-
Bwv acBevav, dev napatnpnBnke otauoukd onpavukn
Siapopd otov emnodaoud tns unepeuaiobnaias oto
vikéMo 6owv eixav 6exBei oto napenBov opBodovukn
Oepaneia pe petanmkoUs opBodovukoUus pnxaviopous,
oe oxéon pe tous unoénoinous (Romageura kai ouv.,
1988). Adnes penétes nou apopouv os opada atopwy
undé opBobdovuikh Bepaneia, avapépouv 6u dev napatn-
phbnke kapia affepyikh aviidpaon otov otopaukd
BAevvoyévo acBeviv pe unepsuaiobnoia oto vikédio
(Magnusson ka1 ouv., 1982, Starkjaer ka1 Menne, 1990;
Bishara ka1 ouv., 1993; Janson ka1 ouv., 1998). Ze napé-
pola oupngpdopata KatadNyouv avtiotoixes MENETES,
oUp@wva pe us onoies, oe aoBeveis pe Bsukn dokipacia
patch test oto vikéfio, ka1 otous onoious gixav epappo-
00¢i npooBeukés anokataotdoels uPnins NePIEKTIKOTN-
tas oe vikélo Oev napatnphBnkav evdootopatikés
anfepyikés avudpdoeis (Spiechowitz ka1 ouv., 1984;
Jones ka1 ouv., 1986; Saglam ka1 cuv., 2004).

Avtifeta pe ta 600 ava@épOnkav napandvw, o€ dnnes
oxeukés penétes €xel napatnpndei au§npévn ouxvotnta
avooofoyikns euaiogBntonoinons / 6npioupyias titlou
avuowpdtwv oto vikéio oe dtopa nou éxouv SexBei
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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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opBodovukn Bepaneia (Feasby ka1 ouv., 1988; Kalimo
ka1 ouv., 2004). Ta oupnepdopata autd unoatnpizoviai
anéd pia og1pd CUYKEKPIPEVWY NEPINTMOEWY OMOU napa-
tnphbnkav eviomopéves anfepyikés avudpdaoels, nou
anodébnkav katd kUpio Adyo oto vikénio twv opbodo-
VUK®V pnxaviopwv (Schriever ka1 ouv., 1976; Dickson,
1983; Greig, 1983; Dunlap ka1 ouv., 1989; Trombelli ka1
ouv., 1992; Veien ka1 ouv., 1995; Keruso ka1 Kanerva,
1997; De Silva ka1 Doherty, 2000; Mancuso ka1
Berdondini, 2002). Av ka1 o€ 6A€s TS NEPINTWOEIS AUTES,
o1 anfepyikés ekdbnAmoels anodébnkav otous opbobdo-
vukous pnxaviopous Bdogl tns kAivikns napathpnons
Ka1 Ox1 pe adidyeuota tekpnpiwpévn diayvwaoukn pebo-
6onoyia (Moffa, 1982; Vreeburg ko ouv., 1984;
Spiechowicz ka1 ouv., 1984; Staerkjaer ka1 Menne,
1990), sivan Aoyikd va unoBégoupe 6u TouAdxiotov ous
OUYKEKPIPEVES NEPINTMOEIS euaioOntonoinpévwv aobe-
vV, kdnoia aiuodoyikh guoxéuon npéne va ugpiotatan
petau wns andepyikns aviibpaons kal wwv opBodovu-
Kaov pnxaviopwv (Leite kan Bell, 2004). Ze abpés ypau-
pés, napatnpeitn Beukn cuoxéuon oxéon petafl tns
eupavians unepeuaiobnaias oto vikéto katd tnv opBo-
Hovukn Bepaneia ka1 tns nponyoupevns suaicBntonoin-
oNns TOU opyaviopoU o10 ouykekpidévo anfepyioyévo
napdyovta h pe kdnoia, ava@epduevn OT0 10TOPIKO,
anfepyikn avtibpaon onolacdnnote pop@ns (Dunlap
ka1 ouv., 1989; Todd ka1 Burrows, 1989; Kerosuo kai
ouv., 1996; Janson ka1 cuv., 1998).

O1 avemBupntes anfepyikhs QUOEWS NAPEVEPYEIES TWV
petanfikov opBodovukwv ufikwv, yevikd pnopei va
nepifapBdavouv e§wotopaukés kal evdootopatkés ekdn-
Awoegls unepeuaiodnaoias (Jacobsen ka1 Hensten-
Pettersen, 1989). O1 e§wotopatikés ekdnAwaoels napatn-
pouUvtal ouxvétepa and us evdootopaukés (Lindsten ka
Kurol, 1997). Katd kavova nepidauBavouv epubpotnta,
Kvnopo, ékzepa, Enpodtnta, dnyos, pikvwon kai anofém-
on tou &éppatos, nou cuvhBws anodidovial ota petan-
Mkd oteféxn twv e§wotopauk®v opBodovuKwY pnxavi-
opwv (Dickson, 1983; Greig, 1983). O1 evbootopatkés
ekdniwaels nepidauBavouv epuBpdinta, oibnpa, kvn-
opo ka1 Enpdnta twv xelNéwv Kal Tou otopatukou Bev-
vOYovouU Kai akéun, GAsypovh twv oufik®V 10T0V, EVm
nepiotaciakd avagépetal nupetds ws Hia ekdnnwon
ouotnpaukns affepyikns avtibpaons (Schriever ka
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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).

CONCLUSIONS

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.
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ouv., 1976; Dunlap ka1 ouv., 1989). O1 nepiocoTEPES ANo
us evbootopaukés ekONAMOEIS AUTES OXETizovial e TNV
epappoyn twv vikeMoUxwv petanikwv opbodovukmv
pnxaviopcv (Jacobsen kar Hensten-Pettersen, 1989).
Ynootnpizetan 6u o mBavéds naboyeveukos pnxaviopos,
Baoer tou onoiou o1 opBodovukoi pnxaviopoi oupBan-
douv otnv ekdnAwon affepyikwv ekdnAmoewy gival n
61aBpwon ka1 n ynpavon twv petanfikaov BiolAikmv
nou ouvendyetal tnv aneleuBépwon petanMk®V 1Xvo-
otoixeiwv (Athanasiou kan Pafliotelis, 1989; Eliades ko
ouv., 2004). Napapével dyvwaoto katd ndéoov o€ npay-
paukés ouvlnkes, n pBopd twv ufikov Nou ogeifetar
oV €QAPHOYN TWV HACNUKWV duvdpewv Kkar otnv
p1BA petall twv opBoOOVUK®Y PNXAVIOH®Y Kal ufi-
KoV pnopei va emreivel ta @aivépeva tns didBpwons
Kal tns nogdtntas h/kal tou pubpou anslsuBépwaons
petafmkav 16viwv (Tai kai ouv., 1992; Eliades ka1 ouv.,
2004; Leite ka1 Bell, 2004). EmnAéov, ouppetoxh oto
pubuod tns SiaBpwons twv uMkwV @aivetal 6T éxel n
napoucia oto otopaukd nepiBaniov Slapopeukmv
Kpapdtwv. ZUs NEPINTWOEIS AUTES UNOPEl va napatnpn-
O¢i n dnpioupyia yanBavikwv peupdtwv pe 1o o1afikod
uypd va Asitoupyei ws avaywyikd péco. Me tov tpéno
auto, pnopei va emrtaxuvetan / noAdanfacidzetar o
pubpos anefeubépwans petalfikv 16VIwv Nou oPei-
Aetar otnv npoioloa 61aBpwon twv ufikwv (Arvidson
ka1 Johansson, 1977; Grimsdottir ka1 ouv., 1992;
Eliades ka1 ouv., 2004). Ze in vitro npooopoiwaon tou
olafikoU uypoU tou otopatikoU nepiBdnnovtos n &id-
Bpwon twv petanfik®v opBoOOVUK®Y HNXAVIOH®Y
(ueta€l wwv onoiwv nepilapBdavoviar e§waotopaukd
npootopiakd t6&a, opBodovukd dykiotpa, daktuion
you@iwv kar opBodovukd ouppata and avofeidwto
xdAuBa ka1 ané kpdpa vikediou-ttaviou) nou nepié-
xouv vikénio ouoxetioBnke 10xupd pe 1o €idos tns koA-
Anons petafl twv eni pépous petanik@v OTOIXEiwV.
‘Onou unhpxe k6AANoN and dpyupo h xpuao, napawn-
phBnke pikpotePN avioxh otn HiaBpwaon ka1 cuvenws n
OUYKEVIPWON tou anefeuBepoUpevou OT0 OTOMATIKO
nepiBannov vikediou ntav peyadutepn (Mueller, 1981;
Berge ka1 ouv., 1982; Maijer ka1 Smith, 1982;
Grimsdottir ka1 ouv., 1992).

H anefeubépwon 16viwv vikediou and tous petanfikous
opBodovukoUs pnxaviopoUs éxel OeixOsi o OXeukés
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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 spedialist 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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penétes kupiws in vitro (Park ko1 Shearer, 1983;
Grimsdottir ka1 ouv., 1992; Barrett ka1 ouv., 1993),
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on twv petaffkav otoixeiwv ka1 anefeubépwaon petan-
fk®v 1xvootoixeiwv oto evdootopaukd nepiBdnov. H
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gpyaotnpiakés penétes anefeuBepivoviar kabnpepivd
ané tous petanfikous opBodovukous pnxaviopous
uoTtEPOUV ONPAVTUKA and tn CUYKEVIPWON Twv nepinou
170 ug vikediou nou AapBdvel o dvBpwnos oe kaBnpe-
pivh Bdon pe tnv Sratpoen tou (Eliades kar ouv., 2004).
Oewpeitan dpws mOBavé ou €otw Kal xapnnés ouyke-
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puaiofoyias tns danepatdtntas petagl tou Séppatos
Ka1 tou otopaukou BAevvoydvou, n/kal o mBavés 610-
Qopés Twv pnxaviopwv ekdhfwons unepeuaiobnaias
oto 6épua ko oto otopatikd BAevvoyovo (Spiechowicz
Kal guv., 1984). EmnAéov, n avuo€eidbwukn 1616tnta tou
avogeidwtou xdAuBa n twv kpapdtwy vikediou-titaviou
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vikéfo e€aptdtan 6x1 anAd and tn cuvonikh npooAap-
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doyikh dpacukdintd tou.
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Ze KGBe nepintwon, napapévelr avandvinto o Baoikod
EPWINPA KATG NGOOV n Napatetapévn napagovh twv
vikeMoUxwv ufikwv ato evdootopatkd nepiBanov kan
tautoxpova n ékBeon otous duvnukd adfepyioyévous
napdayovies cupBdnAouv otnv napatnpoupsvn au§npé-
vn ouxvotnta ekdhdwons affepyikdv avudpdoswy
(Bass ka1 ouv., 1993).

LUPQWVA NAVIWS e OXETKES PENETES, N NPwiIPN €kBeon
oe duvnukd anfepyioydvous napdyovies, 6Nws 1o Viké-
o, pnopei va obnynoel oe peiwpévn mbavédnta, ws pia
pop@h avtoxns, yia tnv ekdbhAwon anfepyikdv avudpa-
OEWV OTOUS NApAyovies autoUs o€ petayevéotepa otadia
wns zwns (Van Hoogstraten ka1 ouv., 1991, Lindsten ka1
Kurol, 1997). Napduoia, anéd oxeukés penétes os neipa-
patdzwa kar and kMvikés peétes unootnpizetal 6T n
epappoyn vikeMouxwv odovuatpikwv kar opbodovu-
KoV ufik®v o€ un euaigBntonoinuéva dtopa otov avu-
yoviké-6uvnukd affepyloyévo napdyovta givar duvatd
va odnynhosr oe @aivopeva avooofoyikns avioxhs
(tolerance) napd oe euacBntonoinoh tous (Tomasi,
1980; Vreeburg ka1 ouv., 1984; Greppi ka1 ouv., 1989;
Staerkjaer ka1 Menne, 1990; Bass ka1 ouv., 1993; Marigo
ka1 ouv., 2003). AvtiBeta, os dtopa pe nponyoupsvn
euaigBntonoinon oto vikéfio, pnopsi va napatnpnOei
kanola affepyikn avtidpaon katd tnv epappoyn vikeni-
oUxwv opBodovukwv pnxaviopwv (Lindsten kar Kurol,
1997). To oupnépaopa autd unootnpizel oxeukn pefén
ot beiypa OnAéwv voondsutpimv, 6nou napatnphbnke
HikpoOtepos emnonacuds unspeuaioBnaias oto vikétio
ota dropa pe nponyoupevn opBodovukn Bepansia (van
der Burg ka1 ouv., 1986). Lta dtopa autd, n epappoyn
opBobovukwv pnxaviopwv evdexopévws odnynoe oe
pavépeva avioxns oto duvnukd afiepyloydvo vikénio.
Itnv i61a penétn, o opdda BnAéwv KoppwpIDY dev
napatnpndnke napéuoila cucxéuon petagu nponyoupe-
vns opBodovtikns Bepansias kar avioxns otnv eupavion
unepeuaiobnaias oto vikéfio, yeyovos 1o onoio anodo-
Onke otnv mBavh peyadutepns Sidpkeias kar os veapod-
tepn nAikia ékBson twv atdpwy autwv otov duvnukd
anffepyioyovo napdyovia (van der Burg ka1 ouv., 1986).
Lupgwva pe 6Aa ta napandavw, €xel npotabei 6u n npod-
kAnon avtoxhs h affepyikhs aviidbpaons oto vikéto
e€aptdton anod v cuvonikd AapBavopevn nogdtntd tou
oe kaBnuepiva Bdon, anfd kai 1o 10T0pIKO Euaiobnto-
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noinons tou opyaviopoU and nponyouusvn ékBeon tou
otov napayovta autd (Kusy, 2004). Ynoatwnpizetar 6nia-
6n 6u o opyaviopos avudpd diagopeukd otn Anyn dia-
(QOPEUKWY OCUYKEVIPWMOEWY 1XVOOToIXeiwv vikediou, n
onoia kaBiotatan emBAaBhs 6tav n nocdtnta nou Aap-
Bavern Eenepdoer kdnolo 6pio acgadeias, 10 onoio
npos 1o napoév dev eivan cagés, e NapoOpoIo 1pono,
onws n.x. n euepyetikh enidpaan tou @Oopiou pnopei va
kataotei emBAaBns (Kusy, 2004). Le nepintioels 6rnou
éxe1 nponynBei euaoBntonoinon tou opyaviopou oto
vikéo and dfes nnyés, n anapaitntn oUYKEVIPWON
yia tnv ekdnAwan addepyikns aviidpaons gival onpavu-
kd pikpotepn (Nielsen ka1 Menne, 1993; Liden ka1 cuv.,
1996).

Lupnepacuatkd, oc YevikEs ypappes, gaivetan 6u o kiv-
bduvos ep@davions unepsuaabnoias oto vikélio nou
nepiéxetal otous petanfikoUs opBodovuikoUs pnxavi-
OpOUS €ival oxeukd pkpoOs Kal agopd Kupiws tous Nén
euaigBntonoinuévous acBeveis. Ze Aes Us NEPINTWOEIS
opws, emBanneta n AAyn AentopepoUs 1aTPIKOU 10TopPI-
koU, énou npénel va &iveton 161aitepn éupaon otnv
Kataypapn 6Awv twv popPwv affspyikns aviibpaons
nou éxouv napawnpnBsi oto napeABov. H ofokAnpwué-
vn Sidyvwon twv unontwv NePINtWoswy yia mbavn
ekbnAwon anfepyikns aviibpaans, emtuyxavetal Ye tnv
EQPappoyn twv 161KMV SEPUATIKMY N/Ka1 alAaTtoNoYIKWV
Sokipaoiwy, nou anotedolv aoPAN®S AVUKEIUEVO TOU
adikoU adfepylondyou n deppatondyou, pe tous onoi-
ous o Bepdnwv opBobdovukds npénel va diatnpei diapkn
Ka1 otevh ouvepyaaia ka’ 6An tn Sidpkeia tns opbodo-
vukns Bepaneias wwv euaicdntonoinpévov atdpwyv
(Schuster ka1 ouv., 2004).

LUs NEPINTWOEIS PE 10TOPIKO ungpeuaiodnaoias kar yevikd
onote ekdnAmvovial kivika affepyikés avudpdosis o€
opBobovukd ufikd nou nepiéxouv vikéMo, o1 onoies
avayvwpizovial oxeukd eukona péow tns kivikns e&¢-
taons, npoteivetal n evaddakukn epappoyn opBodovu-
KGOV punxaviopwv ané affa ufikd (nAaoukd, Kepapikd)
h kpduata nou dev nepiéxouv vikéio otn oUCTAoN TOUS
(Todd ka1 Burrows, 1989; Athanasiou ka1 Pafliotelis,
1989; Kim ka1 Johnson, 1999). Itov Mivaka 1 avagépo-
vial cuvonukd opBodovukd clppata Kar AykKiotpa nou
bev nepiéxouv kaBdéfou h nepiéxouv eAdxioto vikéfio
otn ouvBeon tous. Emniéov pépo npopunagns anote-

EAAHNIKH OPOOAONTIKH ENIGOEQPHIH 2005 « TOMOZ 8 ¢ TEYXOZX 2

1991;19:155-9.

Janson GRP, Dainesi EA, Pereira AC], Pinzan A. Clinical evaluation of
nickel hypersensitivity reaction in patients under orthodontic
treatment. Ortodontia 1994;27:31-7.

Janson GR, Dainesi EA, Consolaro A, Woodside DG, de Freitas MR.
Nickel hypersensitivity reaction before, during, and after
orthodontic therapy. Am ] Orthod Dentofacial Orthop
1998;113:655-60.

Johnson G. Avoiding latex allergy. Nurs Stand 1999;13:49-56.

Jones TK, Hansen CA, Singer MT, Kessler HP. Dental implications of
nickel hypersensitivity. ] Prosth Dent 1986;56:507-9.

Kalimo K, Mattila L, Kautiainen H. Nickel allergy and orthodontic
treatment. ] Eur Acad Dermatol Venereol 2004;18:543-5.

Kalipa S, Sachdeva R. Mechanical properties and clinical
applications of orthodontic wires. Am ] Orthod Dentofacial
Orthop 1989;96:100-9.

Kerosuo H, Kullaa A, Kerosuo E, Kanerva L, Hensten-Pettersen A.
Nickel allergy in adolescents in relation to orthodontic
treatment and piercing of the ears. Am ] Orthod Dentofacial
Orthop 1996;109:148-54.

Kerosuo M, Moe G, Hensten-Pettersen A. Salivary nickel and
chromium in patients with different types of fixed appliances.
Am ] Orthod Dentofacial Orthop 1997;111:595-8.

Kersey ML, Glover KE, Heo G, Raboud D, Major PW. A comparison
of dynamic and static testing of latex and nonlatex
orthodontic elastics. Angle Orthod 2003;73:181-6.

Keruso H, Kanerva L. Systemic contact dermatitis caused by nickel
in a stainless steel orthodontic appliance. Contact Dermat
1997;36:112-3.

Kim KT, Safadi GS, Sheikh KM. Diagnostic evaluation of Type I latex
allergy. Ann Allergy Asthma Immunol 1998;80:66-70.

Kim H, Johnson JW. Corrosion of stainless steel, nickel-titanium,
coated nickel-titanium and titanium orthodontic wires. Angle
Orthod 1999;69:39-44.

Kusy RP. Clinical response to allergies in patients. Am ] Orthod
Dentofacial Orthop 2004;125:544-7.

Lamster IB, Kalfus DI, Steigerewald P], Chasens Al Rapid loss of
alveolar bone associated with non-precious alloy crowns in
two patients with nickel hypersensitivity. ] Periodont
1987,58:486-92.

Larson-Stymne B, Widstrdm L. Ear piercing- a cause of nickel allergy
in schoolgirls? Contact Dermat 1985;13:289-93.

Leite LP, Bell R. Adverse hypersensitivity reactions in orthodontics.
Semin Orthod 2004;10:240-3.

Levy DA, Mounedji D, Noirot C, Leynardier F. Allergic sensitization
and clinical reactions to latex, food and pollen in adult
patients. Clin Exp Allergy 2000;30:270-5.

Liden C, Menne T, Burrows D. Nickel-containing alloys and platings
and their ability to cause dermatitis. Br ] Dermatol
1996;134:193-8.

Lindsten R, Kurol ]. Orthodontic appliances in relation to nickel
hypersensitivity. A review. ] Orofac Orthop 1997;58:100-8.

Liss GM, Sussmann GL. Latex sensitization: occupational versus
general population prevalence rates. Am ] Int Med
1999;35:196-200.

Maijer R, Smith DC. Corrosion of orthodontic bracket bases. Am ]
Orthod 1982;81:43-82.

Mancuso G, Berdondini RM. Eyelid dermatitis and conjunctivitis as
sole manifestations of allergy to nickel in an orthodontic

123



Avubpdoers unepeuaiobnaias oe opBobovuka uika / Hypersensitivity reactions to orthodontic materials

HevLenic ORTHODONTIC ReviEw

Aei n kdAuyn twv petaffikwv otoixeiwv pe NAacukd
kaAUppata, ote va ano@elystal n dueon enagn tous
e 10 6éppa n pe to otopaukoé BAsvvoyovo (Athanasiou
ka1 Pafliotelis, 1989).

Metd ané tnv ekbhAwon affepyikwv avudpdoswy pe
v popen epubnpatos h o1dnpatos, o1 "unontor” vike-
fouxol opBodovukoi pnxaviopoi npénel, oe kAOe nepi-
nwwon affepyikhs aviibpaons, va agaipolvial dueoa.
H xophynon kopuzovoUxwv (ApUAKEUTIK®OV OKEUA-
opdtwv yevikd npéngl va neplopizetar povo ous nePio-
o6teEpo coBapés nepintwoels Kabws napsuBaivouv
owtnv Biodoyia twv opBodovukmdv peTaKIVACEWY
(Bachman, 1987; Greppi ka1 ouv., 1989; Janson ka1
ouv., 1998).

Ze €1bikés nepINtwOoEls, ONOU UMAPXEl AVUKEIPEVIKOS
kivbuvos ekdnAwans coBapol BaBuou affepyikou
eneicodiou, YE TN CUVEKTIUNON TNS OXEUKAS YVWHATEU-
ons tou uneuBuvou e161koU affepylondyou / depuato-
Adyou, npoteivetal n epappoyh evanfakukwv - moa-
Vs v pépel oupBIBaoukwv ws NPos 10 eMOIWKOUEVO
anotéfeopa - Bepancutkv oxediwv. Ie oplakés /
akpaies nePINTWOElS, n dpvnon tns EQapUoyns onolaoc-
bdnnote popens opBodovuknhs Bepansias gival n uévn
Auon, kaBws NPoéxel NAVIOTE N NPOCTAGIA TNS YEVIKNS
uyeias tou aoBevous (Athanasiou ka1 Pafliotelis, 1989).

LYMIMEPAIMATA

H exéndwon avudpdoewv unepeuaiobnaoias ota udikd
nou cuvhBws xpnolponoioUvtal ota niaioia pias opBo-
bovukns Bepaneias, av ka1 6ev napatnpeitan 161aitepa
ouxvd otnv kaBnpepiva kivikh npd&n, pnopei va egem-
x0ei oe coBapd npdBAnpa uyeias twv afdepyikav /
npodiabeoikwv os anfepyikh avtidbpaon acbevav.

Ta opBobovukd ufikd, nou ouvnBws anotenouv duvnu-
k@ affepyloyovous napdayovies, nepiiauBdavouv Kupiws
10 latex tou QuUOIKOU €AaOTIKOU TWV yavu®yv pias xpn-
ogws Kal 1o vikénio nou anotenei ouotaukd OE OUYKE-
VIPWOoEls nou kupaivovial petagu 8-70%, twv drapopwv
Kpapdtwv twv petadiikmv opBodovIK®Y YnXavicumy.
H npo&1aBeon oe unepeuaobnoia oto latex tou Quol-
KoU enacukoU apopd oe Aiyétepo and 1% twv atdpwv
oU yevikoUu nAnBuopoU ka1 oe 6-14% petagu twv
MEAMV TOU NPOCWMIKOU TWV POPEWV UNNPETINV UYEias.
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01 avtiotoixes peétes tns ungpeuaiodnoias Tou yevikou
nAnBuopou ato vikéto avapépouv N0oooTd Nou Kupai-
vovtal petau 4,5-28,5% ka1 apopouv 4-10 @opés
NEP1I00GTEPO OUXVA OIS yuvaikes.

01 affepyikhs PUOEWS Napevépyeies Twv opBodovukwy
UKV, aQopouv ot eEWOTOUATIKES Kal EVOOOTOMATIKES
eviomopéves ekbnimaoels unepeuaiobnaias. Lus nepi-
ntwoels autés unopei va napatnpnBei pUBnpa, oibnpa,
kvnopods, ékzepa, Enpdinta, diyos, pikvwaon kal anofé-
man tou 6éppatos h tou otopatkou BAsvvoydvou. Ina-
vidtepa pnopei va ekdnAwBei cuotnpaukh aviidpaon pe
nupetd, yevikeupévo e§avlnua, duonvoia h kai, o€
akpaies nepintwoels, oU eneicd610 aPUAAKTIKAS avTi-
bpaons.

Ita pétpa npoéAnyns tns ekdnAwons unepeuaiobnaias
katd tnv opBobovukh Bepansia nepidapBdverar n €f’
apxns tautonoinon twv atdpwv pe aniepyikh npodid-
Oeon, katd tnv AAYn tou 1atpIkoU 10TopIKoU Twv aobe-
vav, énou npénel va divetal n anapaitntn npocoxh Kai
éupaon og nponyoUpeva anfepyika engicdd1a onolaoc-
bnnote aruofoyias kar otnv mBavh nponyoupevn suai-
oBntonoinon tous Adyw tnhs ékBeon tous o€ duvnukd
anfgpyioyovous napdyovtes.

H &1dyvwon ths npod1aBeons o unepsuaiobnoia tekun-
PIOVETAl EPYACTNPIAKA PE TNV EQAppOYN EEIBIKEUPEVIIV
Seppaukwv / aigatofoyikwv dokipaciv and to €161kd
beppatofdyo / anfepyronodyo.

Ius nepintwoels 6nou napawnpnBei kMvikd kdnoias
pop®ns afnepyikn avtidpaon, emBdnnetan n dueon dia-
konh tns ékBeons tou aoBevoUs otov andepyioyovo
napdyovia kai avukatdotacn twv unontwv / duvnukd
anfgpyloyévwv ufikdv h/kar tpornonoinon tou Bepa-
neuukou oxediaopou.

L€ OUYKEKPIUEVES HOVO nepiNtwoels Oikalofoyeital n
npoAnnukA xophynon aywyns e aviioTapivika ¢appa-
ka. Xe nepintwon ekdnAwaons ofeias affepyikns avt-
6paons tunou I cuviotdtal n dueon xopnynon okeua-
opdtwv adpevadivns (0,5-1,0 mg yia evhdikes ka1 0,01
mg/kg yia naid1d péxpr 30 kg), ta onoia npénel va Bpi-
okovtal naviote 6100éa1pa otous xwpous nepibanyns.
Ie k@B nepintwon, n cwoth eknaidbeuon Bepandviwy
ka1 aoBevaov pnopei va BonBnoel t6co otnv npdAnyn
0600 ka1 otnv éykaipn Sidyvwon twv apxikov ekdniw-
ocwv afid ka1 otnv GpeEoN Kal anoteAEoPATKA avupe-
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