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NEPIAHWH

H puaiofoyikh at&non ka1 avantuén tou kpavionpo-
ownikoU ouothpatos ennpedzetal ktés twv dAAwv
napayoviwv kal and wn Asitoupyia wv evOoKPIVAV
abévwv ka1 katd cuvéneia and us opudves nou napd-
youv. Ltnv gpyacia auth Ba yivel avagopd tou uno-
Bdfapou ka1 twv adévwv, tns undéPuUONs Kal Tou
Bupeosibn own oxéon tous pe 1o obdovioyvabikod
ouotnpa kaBws enions ka1 twv oppovdv: GRH, GH,
TRH, TSH, T; ka1 T,. O1 oppdVES AUTES CUHPUETEXOUV,
enions, otn &lathpnon ka1 akepaIdTNTa AUTOU TOU
ouothpatos. O1 obovioyvaBikés avwpanies ondavia
éxouv ws aruofoyiké napdyovia us evOokpivikEs dia-
tapaxés. O1 evdokpivikes diatapaxés duws eivar duva-
v va cupBdidouv otn dnuloupyia twv odovioyva-
Bikdv avwpanicv.

Linv napouca epyacia nepiypd@etal n Guolonoyikn
Aeitoupyia tou unoBddapou, tns undéPUONs Kai Tou
Bupeosibn. Avagépovtal ta aitia tns unofeitoupyias
ka1 unepngitoupyias tns und@uUons, ToU UNOBUPEOEI-
b10p0U, Tou UNEPBUPEDEIBIOHOU Ka1 01 GUVEMEIES TOUS
oto odovioyvaBiké cuotnpa. Akdun napouacidzovia
o1 Bepaneies twv evdokPIVIKMY d10Tapaxdv Kal Tns
onpavukotntas tns €ykaipns 61Gyvwons Ttous o€
oxéon pe 1o odovioyvabikd alotnpa.

Né€ais kgidiG: Evookpivikés diatapaxés, odovioyvabi-
kn au€non.

EAR OpBod EmO 2006;9:87-101.

Mapenn@dn: 29.11.2005 - Eyive dektn: 28.03.2006

EAAHNIKH OPOOAONTIKH EMIOEQPHIH 2006 « TOMOZ 9 ¢ TEYXOZX 2

SUMMARY

Normal growth and development of the craniofa-
cial complex is affected, apart from other factors,
by function of endocrine glands and, consequently,
by the hormones they produce. This study reports
on the hypothalamus, pituitary and thyroid glands
and their relationship with the odontognathic sys-
tem, as well as on the following hormones: GRH,
GH, TRH, TSH, T; and T,. These hormones contribute
towards the integrity of the dentofacial complex.
Endocrine diseases rarely are the etiological factor
underlying odontognathic disorders. However, they
may contribute to the development of dentofacial
problems.

This review describes normal function of the hypo-
thalamus as well as the pituitary and thyroid
glands. Also reported are the causes of hypo- or
hyper-function of the pituitary gland, hypo- and
hyperthyroidism and their effects on the odontog-
nathic system. Treatment of various endocrine dis-
eases and importance of their early and timely
diagnosis for the dentofacial complex, are also pre-
sented.

Key words: Endocrine disorders, odontognathic
growth.
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EIXAFQrH

H Aertoupyia twv evbokpiviv adbévwv ennpedzel onpavu-
K@ ka1 tnv augnon twv Sopmdv ToU KPAVIoNpoowniKou
ouothpatos. H duoiertoupyia tous ouvnBws diatapdooer
€ktos anod tnv av§non, tnv uysia Kol v akepaidtnta
autmv v dopwv.

Ka&Be Siatapaxn tns guaionoyikhs Asitoupyias twv evdo-
Kpivv abévwv éxel ws anotéfeopa tn petaBonn twv m-
nédwv wwv aviiotoIXxwv OpHOovWV otov opyaviauo. O
evbokpiveis abéves otous onoious Ba yivel avapopd oe
oxéan pe 10 odovtoyvabiké ouotnpa gival n unépuon Kal
0 Bupeosidns e us opudves nou napdyouv, tnv au§nukn
oppévn, tn Bupeoeidotpdno oppodvn, tnv pliwdobupovi-
vn ka1 th Bupo&ivn kaBds kar o unoBdanapos, ws opydvou
T0U KEVIPIKOU VEUPIKOU OUCTAMATOS ME tnv ekAUTKA
oppévn tns au§nuikhs oppdvns Kal tnv ekAUTIKA oppévn
wns Bupeogidotponou oppdvns.

0 unoBdanapos napdyel ekAUTKES ka1 avaotanTukEs oppo-
ves, o1 onoies péow tou unoBanapolnoguaoiakou nuAai-
0U oUCTAPATOS ayyeiwv petapépovial otnv adevoindgu-
on h npéobio AoBd tns undguons kar pubuizouv v
€KKPION TWV OpHovV®V Tns. O1 oppdves autés ouvdéoviar
petagu tous pe évav afova o onoios ocuvonukd gival o
akénouBos: o unoBdnapos napdayel tnv ekAutkn oppdvn
wns au€nukhs oppdvns (GRH), n onoia pubpizel tnv éxkp1-
on s au§nukns oppovns (GH) and tnv adevoindépuon
(Eik. 1). Enions o unoBanapos, ektés twv dAfwv, napdyel
ka1 pia dAAn opudvn, tnv ekAutkh opuévn tns Bupeosl-
botpdénou oppdvns (TRH), n onoia puBpizer tnv ékkpion
ns Bupeogibotponou oppdvns (TSH) and tnv adevoinoé-
ouon. Enopévws, n Aeitoupyia tns undépuons ennpedzel
ToUs 10T0Us Kal Katd ouvéngia 1o odovioyvabiké clotn-
pa, dueoa pe tnv €kkpion tns GH ka1 éupeoa pe tnv €KkpI-
on ts TSH, n onoia pe tnh ogipd s puBpizer tn Agitoup-
yia tou Bupeosidbn abéva kal Kat' enéktacn tnv €Kkpion
wv oppovav tou Bupeosibn, tpnwdobupovivn (Ts) kar
Bupo&ivn (T.) (Page ka1 ouv., 1997; Guyton kai Hall, 1998;
Mycek ka1 ouv., 2000; Guiba-Tziampiri, 2001; Alevizos,
2001b) (Eik. 2).

Eivan onpavuké o Bepdnwv opBodovukds va yvwpizer
Qualofoyikh Aetoupyia twv adévwv nou cupBdinouv
oty augnon tou odovtoyvabikol cuothpatos afid kai
us ouvéneles and tn duonertoupyia tous. To yeyovos autd
BonBd otnv nAnpéotepn Glayvwoukn Npooéyyion Twv
avwpaficv tou 0dovioyvabikoU oucTAHATOS Yia TS Onoi-

INTRODUCTION

Endocrine function significantly affects growth of cranio-
facial structures. Besides growth, endocrine malfunction
usually disturbs the health and integrity of these struc-
tures.

Every disorder of normal endocrine function results in
changes of respective hormonal levels in the human
body. The endocrine glands reported in this study in rela-
tion to the dentofacial complex are the pituitary and thy-
roid glands along with the hormones they produce, that
is, growth hormone, thyrotropic, triiodothyronine and
thyroxine; the hypothalamus is also studied, as a CNS
organ producing the growth- and thyrotropic-releasing
hormones.

The hypothalamus produces releasing and inhibitory hor-
mones, which through the hypothalamus-pituitary por-
tal vascular system, are transported to the adenohy-
pophysis or anterior pituitary lobe and regulate its hor-
monal secretion. These hormones are linked along the
following axis: the hypothalamus produces the growth-
releasing hormone (GRH), which regulates growth hor-
mone (GH) secretion from the adenohypophysis (Fig. 1).
The hypothalamus also produces the thyrotropic releas-
ing hormone (TRH) that regulates thyroid stimulating
hormone (TSH) secretion from the adenohypophysis.
Thus, pituitary function affects tissues and, consequent-
ly, the dentofacial complex directly through GH secretion
and indirectly through TSH secretion; in turn, TSH regu-
lates thyroid function and, as a consequence, the secre-
tion of Ts and T, the thyroid hormones (Page et al., 1997,
Guyton and Hall, 1998; Mycek et al., 2000; Guiba-Tziam-
piri, 2001; Alevizos, 2001b) (Fig. 2).

It is important that the orthodontist is informed about
the normal function of glands that contribute to dento-
facial growth, as well as of the effects of their malfunc-
tion, which favors a more comprehensive diagnostic
approach of dentofacial problems that may be due to
endocrine malfunction, thus expanding treatment
modalities.

THE ROLE OF GROWTH HORMONE (GH)

It is necessary to present certain information about GH
due to its important action in the human body. GH is a
potent anabolic secreted by the somatotropic cells of the
anterior lobe of the pituitary gland (Pirinen, 1995; Page
et al., 1997; Guiba-Tziampiri, 2001) and it is determined
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Yroflaiauoc

GRH

Eikéva 1. Luvonukh angikévion tou d€ova unoBanapou-unépuons
Ka au€nuikns oppévns (And: Guiba-Tziampiri 2001, katémv adeias).

Figure 1. Condise presentation of the hypothalamus-pituitary gland-
growth hormone axis (From: Guiba-Tziampiri 2001, after
permission).

gs Sev givar apétoxn kar n duonertoupyia twv evOoKPIVHVY
abévwv pe anoténeopa va dieuplvovial o1 duvatdintes
s Bepaneias.

O POAOE THZ AYEHTIKHZ OPMONHZ (GH)

Adyw tns onpavukns dpdons ths GH otov opyaviopod
givar anapaitnto va avapepBouv opiopéva atoixeia nou
n xapaktnpizouv. H GH givar 1oxuph avaBodikn ouaia
Kan ekkpiveton and ta cwpatotpdéna KUTtapa tou npoabi-
ou floBou tns undguons (Pirinen, 1995; Page kal ouv.,
1997; Guiba-Tziampiri, 2001). O npoobiopiouds tns GH
yivetar kupiws pe padloavooonoyikes peBddous (RIA)
(Guiba-Tziampiri, 2001) ka1 o1 puOIOAOYIKES TIUES AvVAPO-
pas tns gival < 10.0 ng/mL (Akribiadis ka1 ouv., 2001). H
61apopad s anéd us dnnes oppdves tou npdéabiou NoBou
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Eikéva 2. Zuvonukn aneikévion tou GEova unobanapou-unoépuons-
Bupeoeidn-T; kan T, (And: Guiba-Tziampiri 2001, katémv adeias).

Figure 2. Condcise presentation of the hypothalamus-pituitary gland-
thyroid gland-T; and T. axis (From: Guiba-Tziampiri 2001, after
permission).

through radioimmunoassay (RIA) (Guiba-Tziampiri,
2001); its normal reference value is < 10.0 ng/mL (Akrib-
iadis et al., 2001). GH does not need another target-
gland as a mediator in order to express its action, a fact
that differentiates GH from other hormones of the ante-
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s unoguons sival éu n GH yia t 6pdon tns dev xpeid-
zetan n pecondBnon dAdou adéva-otoxou (Guyton kai
Hall, 1998). O1 6pdoeis tns GH ev e§aokoUvial npos
KAnolo ouykekpipévo dpyavo-otoxo, anid aviibsta €§a-
okoUvtal og 6Aous oxeddv Tous 10T0US TOU CWHATOS Kal
npokafoUv tnv au€non 6Awv oxedov twv KUTIApwVY Ka
10twv (Pirinen, 1995; Guyton ka1 Hall, 1998). E6w agize
va avagepBei n évtovn pdon tns tnv onoia e§aokei otnv
augnon twv x6vépwv, 6nNws oto PIVo-Slappaypauksd xov-
6po ka1 oto x6vopo tou kovdUAou (Livne kar ouv., 1997;
Guyton ka1 Hall, 1998; Guiba-Tziampiri, 2001).

H ékkpion tns GH otov opyavioud napatnpeitan o€ 6An tn
b1dpkeia s zwns tou atdpou kai givan daneinouca. O
uynAidtepos BaBuds ékkpions eppavizetal katd tnv nepio-
60 au€nons tou owpatos, dSnladn katd v epnBeia evid
pe tnv augnon tns nAikias ugiotatan Babuaia eAdtiwon
s €KKPIoNS, €101 WOTE 0€ Npoxwpnpévn niikia ta enine-
60 s va avuotoixolv oto 25% tns epnBikns nepiddou.
Autos sivan o Adyos nou npoteivetal n npoonddeia yia
opBonedikés petaBonés va yivetar Aiyo npiv N katd
S1dpkela h apéows Petd and v kopUPwaon tns epnBikns
au€nons (McNamara ka1 ouv., 1985). Ta enineda tns GH
au&avovtar katd tn d1dpkeia ns voxtas, ous dUo NPwTes
wpes tou BaBéws unvou (Pirinen, 1995; Guyton kar Hall,
1998; Harsoulis, 2001b).

H kupia 6pdon tns GH sivan otnv au€non tou odpatos.
Auté emensitan, pe tnv au§npévn evanodBeon npwIEivmY
ano ta xovépokUTtapa Kai 1a ooteoyeveukd Kuttapa Oie-
yeipovtas tnv aufnon 1ou cuzeukukou xévopou twv eni-
QUoewv Kal npokafwvias au§non tou PAKOUS TV
ootwv. O au§npévos pubuods noddanAaciacpol autmv
TWV KUTIIPWV Kal N PETATPOnh twv XovdpoKuttdpwy o€
ooteoyeveukd kUttapa éxel oav anoténeopa tnv evanoe-
on véou ootou otnv em@aveia nadaidtepou ootouU. Ektos
and autés us emdpdoeis, eGaokei kar difes petaBonikés
Spdoeis. O1 kupidtepes ivan 6u au§dverl 1o pubud ouvBe-
ons npwteiveov ka1 6u au§dver tnv Kivntonoinon twv
Mnapmv o&éwv and tov Mnwdn 1016 yia napoxn evépyel-
as. Autd éxel ws anotéfeopa T xpnoigonoinon tou
finous yia napoxn evépyeias Katd nNpotipnon évavu twv
ubatavBpdkwy ka1 twv npwteivav. Enions, n GH embpd
oto petaBoriopd twv udatavBpdkwv nepiopizovias tn
xphon s yAukézns og onokAnpo 10 cwpa (Guyton kar
Hall, 1998; Guiba-Tziampiri, 2001). H Biofoyikés dpdoeis
tns GH npaypatonolotvial pe tn pecondBnon eCeidikeu-
pévwv unodoxéwv, O1 onoiol evionizovial otd KUTAPd
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rior pituitary lobe (Guyton and Hall, 1998). GH actions
are not applied to a specific target-organ, but rather to
almost every human tissue effecting cell and tissue
growth (Pirinen, 1995; Guyton and Hall, 1998). It is
important to note the intense effect of GH on cartilage
growth, e.g., the naso-septal and condylar cartilage
(Livne et al., 1997; Guyton and Hall, 1998; Guiba-Tziam-
piri, 2001).

GH secretion is intermittent throughout a human’s life.
The highest secretion rate occurs during the body
growth period, that is during puberty, whereas secretion
gradually decreases with age. Thus, at an advanced age
GH levels are 25% of those of the pubertal period. This
is the reason why it is recommended that any attempt
aiming at orthopedic changes should be performed
before, during or immediately after the pubertal growth
spurt (McNamara et al,, 1985). GH levels increase at
night during the first two hours of deep sleep (Pirinen,
1995; Guyton and Hall, 1998; Harsoulis, 2001b).

The main GH action concerns body growth. This occurs
through increased protein deposition from chondrocytes
and osteogenetic cells, which stimulates epiphyseal car-
tilage growth and results in bone length increase. The
increased proliferation rate of these cells and the trans-
formation of chondrocytes into osteogenetic cells lead
to deposition of new bone over the surface of older
bone. GH is also responsible for other metabolic actions,
the most important of which are the increase of protein
synthesis rate and the mobilization of fatty acids from
adipose tissue, which results in using fat, instead of car-
bohydrates and proteins, for energy supply. GH also
influences carbohydrate metabolism, by limiting glucose
use in the entire body (Guyton and Hall, 1998; Guiba-Tzi-
ampiri, 2001). GH biologic actions are effected through
mediation of specialized receptors located in target-tis-
sue cells (Pirinen, 1995; Page et al., 1997).

It has been found that GH, through its effect on the liver
as well as other tissues, stimulates the production of cer-
tain proteins called somatomedins. These proteins are
also called insulin-like growth factors (IGF). Four (4)
somatomedins have been isolated; the most important
one is somatomedin C or insulin-like growth factor 1
(IGF-1). It is believed that many GH effects on bones and
cartilage depend on IGF-1 blood levels (Daughaday and
Rotwein, 1989; Livne et al., 1997; Guyton and Hall, 1998;
Guiba-Tziampiri, 2001; Harsoulis, 2001b). It has been
confirmed that GH is a primary stimulating factor, where-
as IGF-1 is a secondary factor for cartilage growth and

HELLENIC ORTHODONTIC REVIEW 2006 * VOLUME 9 * ISSUE 2



EAnHNIKH OpaoAONTIKH EneEQPHEH

Diatapaxés evbokpiviov abéveav / Endocrine gland disorders

TV 101mV-0toxwv (Pirinen, 1995; Page ka1 ouv., 1997).
‘Exe1 SramowwBei 6u n GH péow tns enibpaons tns oto
hnap, adAd ka1 og dAfous 10tous, npokafsi tnv napayw-
yh Sidpopwv npwieivdv, o1 onoies ovopdzovial Gwpato-
Sapeaives. O1 npwteives autés ovopdzoviar kan vooum-
voeideis au§nukoi napdyovtes (IGF). Exouv anopovwOei 4
owpatodiapeoives and us onoies n onoudmdtepn sival n
owpatodiapeaivn C h vooufivoeidhs au§nukds napdayo-
vtas 1 (IGF-1). Motetetar 6u noAnés and us emdpdoeis
s GH ota ootd ka1 tous xévdpous egaptavial and 1o
nocd tou IGF-1 nou kukdogpopsi oto aiya (Daughaday
ka1 Rotwein, 1989; Livne ka1 ouv., 1997; Guyton ka1 Hall,
1998; Guiba-Tziampiri, 2001; Harsoulis, 2001b). Exe1 em-
BeBaiwBei 6u n GH sivan évas npwtapxikds dieyepukds
napdyovtas, eved o IGF-1 eivan évas deutepelv napdyo-
vtas otnv au§non kar wpipaven twv xévépwv (Ohlsson
Kan guv., 1994). H cuykévipwon tou IGF-1 oto nAdopa
givar avanoyn pe tn ouykévipwon tns GH (Pirinen, 1995).
‘Etor onoiadnnote aufnon h eAdtiwon tns GH npokanei
ka1 avadoyn augnon h eAdtiwon tou IGF-1 (Pirinen, 1995;
Livne ka1 ouv., 1997). O opos twv aoBevwv e aKPOpEYa-
fia éxe1 noAU uynAd enineda IGF-1 ko avagépstan éu
eivan 6éka popés ugnidiepa and ta pualodoyikd enineda
(Glemmons ka1 ouv., 1979; Pirinen, 1995).

O POAOL TON OPMONQN TOY ©YPEOEIAH

01 Bupeocibikés opudves Ts kar Ta ekkpivovial and ta ade-
viKG kUttapa tou Bupeosidbn adéva. Or opudves autés
€NnPedzouv tnv aufnon twv opyavwy, v oUGTNPATwV
kaBws ka1 kaBe BioAoyikh &adikaaia (Pirinen, 1995;
Guyton ka1 Hall, 1998; Redman, 2001; Guiba-Tziampiri,
2001). H enidpaon tous ocupBanne €161kOTEPA OTO pETa-
Bofiopd, owtnv aufnon kar wpipavon tou opyaviopou.
Enions ennpedzel opiopévous €181KOUS PNXaviopous tns
Aertoupyias tou (Guyton kan Hall, 1998; Guiba-Tziampiri,
2001). Zta dropa pe unoBupeosidiopd, o pubuds augnans
Tou owpatos emBpaduvetan oe peyano Babuod, evaw atov
unepBupeoeldioyd napatnpeiton unéppetpn avgnon tou
oWpatos kai emrdxuvon tns oUyKAgIoNs twv EMPUOEWV
(Guyton ka1 Hall, 1998). Zuykekpipéva, éxel anodeixOsi ou
o1 buonertoupyies tou Bupeoeldh eNnpedzouv thv KPavio-
npoowmkh ka1 odovukn augnon (Lewinson, 1994;
Pirinen, 1995). H napouacia twv oppovav tou Bupeosidi
givan onpavukn otn ouvBeon tou IGF-1. Maotetetan 6u o1
opuoves tou Bupeogldh npodyouv thv augnon tou XOv-
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maturation (Ohlsson et al., 1994). Plasma IGF-1 concen-
tration is proportional to GH concentration (Pirinen,
1995). Thus, GH increase or decrease causes correspond-
ing IGF-1 increase or decrease (Pirinen, 1995; Livne et al.,
1997). The serum of patients with acromegaly shows
very high IGF-1 levels, ten times higher than normal
(Glemmons et al., 1979; Pirinen, 1995).

THE ROLE OF THYROID HORMONES

Thyroid hormones Ts and T. are secreted by thyroid
gland adenocytes. These hormones affect organ and sys-
tem growth, as well as every biologic function (Pirinen,
1995; Guyton and Hall, 1998; Redman, 2001; Guiba-Tzi-
ampiri, 2001). They mainly influence metabolism,
growth and maturation of the body and affect specific
mechanisms of body function (Guyton and Hall, 1998;
Guiba-Tziampiri, 2001). In hypothyroid patients, the rate
of body growth is significantly decelerated, whereas in
hyperthyroidism, increased body growth and accelera-
tion of epiphyseal union have been observed (Guyton
and Hall, 1998). More specifically, it has been proven
that thyroid malfunction affects craniofacial and dental
growth (Lewinson, 1994; Pirinen, 1995). The presence of
thyroid hormones is essential for IGF-1 production. It is
believed that thyroid hormones enhance cartilage
growth of the mandibular condyle through IGF-1 and
direct acceleration of chondrocyte differentiation.
Secondary GH absence may be observed in hypothy-
roidism, thus affecting mandibular condylar cartilage
(Pirinen, 1995).

Thyroid hormones are determined through special func-
tional tests as well as direct measurement of Ts and T,
(Guiba-Tziampiri, 2001). Normal reference values for Ts
and T. are 110-190 ng/dL and 5-12 pg/dL, respectively
(Akribiadis et al., 2001).

Both GH deficiency and hypothyroidism slow down
tooth formation in a similar way. However, inhibition of
dental eruption seems to occur only in hypothyroidism.
It is believed that the latter is correlated with the epi-
dermal growth factor (EGF) or EGF receptors (Pirinen,
1995).

The craniofacial system is affected by GH, thyroid hor-
mones and other hormones, such as corticosteroid hor-
mones, sex hormones, insulin and parathormone (Piri-
nen, 1995; Redman, 2001), which are not included in this
study and have both autocrinic and paracrinic action
(Ueland, 2004; Sirotkin, 2005).
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Spou tou kovbUnou s katw yvabou, péow tou IGF-1 kan
s dpeons emtaxuvons nou npokafoUv otn Siagoponoi-
non twv xovépokuttdpwv. Enions pnopei va napatnpnBei
beutepoyevns éAneiyn GH, oe unoBupeosidiopd ennped-
zovias 1o x6vépo tou kovdudou tns katw yvabou
(Pirinen, 1995).

O npoobiopiouds twv Bupeosidikwy oppovy yivetal pe
abikés Nertoupyikés dokipaoies ko pe ansubeias pérpnon
s Ts ka1 Ts (Guiba-Tziampiri, 2001). O1 @uolofoyikés
upés avapopds tns Ts eivan 110-190 ng/dL ka1 tns Ta givan
5-12 pg/dL (Akribiadis ka1 ouv., 2001).

Evid o oxnpauopds twv dovumv emBpadlvetar pe tov
ib10 pono ka1 otnv avendpkela tns GH ka1 otov unoBu-
peoeibioud, avaotonn otnv avatoin dovumv paivetal va
gpgavizetar yévo otov unobupeoeibioud. Matetetan o6u
autd éxel oxéon e tov EmOEPIKO au§nukd napdyovia
(EGF) n pe tous EGF unoboxeis (Pirinen, 1995).

To kpavionpoowmnké cuotnpa ennpedzetal ektds and v
au§nukn oppoévn ka1 us opudves tou Bupegoeidn kal and
annes oppoves. Autés eival o1 KOPTIKOOTEPOEIDES OpO-
VES, 01 opuoéves puou, n vooudivn ka1 n napaBoppdvn
(Pirinen, 1995; Redman, 2001). Ztnv napoUoa epyacia &e
Oa yivel ava@opd ous oppoOVeES QUTES.

TéNos, avapépetal, EMyPAUHPATIKA, 6U 01 OPUOVES AUTES
éxouv 1000 AUTOKPIVIKN 600 Kal napakpivikh Spdon
(Ueland, 2004; Sirotkin, 2005).

OI BAZIKOI MHXANIZIMOI THX KPANIOMPOIQMIKHZ
AYIHZIHX KAI ANAMNTYZHL.

Apxikd npéng va avapepBei 6u n av§non twv ootwv
enéyxetar and au§nukés nepioxés, nou onpaivel 6u €xouv
tonmikn Agitoupyia ka1 éx1 ané evepyd aunukd kévipa,
onws niotevav nafaotepa (Thilander, 1995).

Anoé &idgopes penétes sival ohpepa anodektd 6u o pnxa-
VIOUOS NS KPAVIONPOowmKns au§nons pnopei va diaipe-
Osi o€ téooepls OUVIOTWOES: OT0 MPnXaviopd augnons
(growth mechanism), oto oxédio au€nons (growth
pattern), oto puBuéd au&nons (growth rate) kan oto pnxa-
viopo puBpions (regulation mechanism), o onoios &ekivd
ka1 &1eubuvel us nponyoUpeves napauétpous (Thilander,
1995; Kjellberg ka1 ouv., 2000).

O pnxaviopés au€nons ka1 00tEONoinons tou Kpaviou
oupBaiver ye HUO TPAMOUS: TNV UHEVOYEVA KAl T XOVOpO-
yevh oateoyéveon (Lewinson kai ouv., 1994; Thilander,
1995; Spyropoulou, 1998; Haralabakis, 2001). Zto pnxa-
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BASIC MECHANISMS OF CRANIOFACIAL GROWTH AND
DEVELOPMENT.

It should be noted that bone growth is controlled by
growth sites that have local action and not by growth
centers as believed in the past (Thilander, 1995).

Today, it is generally accepted that the mechanism of
craniofacial growth may be studied on the basis of four
aspects: growth mechanism, growth pattern, growth
rate and the regulation mechanism that initiates and
directs the other three (Thilander, 1995; Kjellberg et al.,
2000).

The growth and ossification mechanism of the cranium
follows two patterns: intramembranous and chondroge-
nous osteogenesis (Lewinson et al., 1994; Thilander,
1995; Spyropoulou, 1998; Haralabakis, 2001). There are
three basic phenomena contributing to the growth
mechanism: (a) cartilage transformation occurring at the
synchondroses of the cranial base, such as the spheno-
occipital synchondrosis, the nasal septal cartilage and
the cartilage of the condylar mandibular process (endo-
chondral osteogenesis), (b) deposition of new osseous
tissue along sutures and, finally, (c) periosteal remodel-
ing (Thilander, 1995; Haralabakis, 2001). In practice, the
principles of osseous growth are reflected in the cranio-
facial complex through 3D changes affecting the shape
and size of the nasomaxillary complex and the mandible.
It is important to note that jaws grow downward and
forward. Clearly, growth ratios vary during different
developmental stages in growing individuals (Stoekli
and Teuscher, 1985; Thilander, 1995; Spyropoulou, 1998;
Haralabakis, 2001).

Regulatory mechanisms responsible for craniofacial and
dental growth and development interact with genes,
hormones, diet and several epigenetic factors (Thilander,
1995; Kjellberg et al., 2000; Hwang and Cha, 2004). Any
disorder of one of these factors may result in deviation
from the normal growth pattern (Pines et al., 1978;
Stoekli and Teuscher, 1985; Hwang and Cha, 2004).
Disorders of the osseous growth pattern lead to changes
which, in the case of the craniofacial complex, cause mal-
occlusion.

ETIOLOGY OF GH AND THYROID HORMONE DISORDERS
The causes of pituitary gland hypo-function may be pri-

mary or secondary. Primary causes include neoplasm,
tumors (primary, metastatic), surgery, irradiation,
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viopo augnons tpia ivan ta Baoikd gaivépeva nou naip-
vouv épos: (a) n petatponn twv xévdpwv nou yivetar
ous ouyxovépwaels otn Bdon tou kpaviou 6nws n oen-
VOivioKh ouvxovopwaon, oto PIVIKG diappaypatkd Xxov-
6po ka1 oto x6vdpo tou kovduAou tns kovbunoedouUs
anoéguons s katw yvabou (evboxdvdpia ooteoyéveon),
(B) n evan6Beon véou ootitn 100U OTNV MEPIOXN TWV
pagav ko tios (y) n nepiooukh avadiapdpewaon
(Thilander, 1995; Haralabakis, 2001). Zuykekpipéva o1
apxés autés s augnons twv ootwv Bpiokouv epappoyn
otV NEPIOXN ToU Npocwnou He us petaBonés nou oup-
Baivouv oto péyeBos ko oto oxnpa tou pivoyvabiaiou
oupnAéypatos Kai tns kKatw yvabou ous tpeis diaotdoels
Tou xwpou. Eivan onpavukéd va avapepBsi 6u n avgnon
wv yvabwv yivetal npos ta KAtw Kal NPos 1a eUnpos.
BéBana, n avanoyia au€naons noikindel katd us Siagopes
nep1odous avantugns tou nadiov (Stoekli kar Teuscher,
1985; Thilander, 1995; Spyropoulou, 1998; Haralabakis,
2001).

O1 pnxaviopoi autoi puBpons, nou eival ungtBuvor yia
v Kpavionpoowmkh kai odovukh augnon kai avantuén,
6éxovian anAnAemdpdoeis ano yovidia, oppdves, datpo-
@n ka1 kanolous emyeveukoUs napdyovies (Thilander,
1995; Kjellberg ka1 ouv., 2000; Hwang ka1 Cha, 2004).
Onolabnnote &iatapaxn o€ kanolov and autous Ttous
napdyovies éxel oav anotéisopa diatapaxn oto oxédio
au€nons (Pines ka1 ouv., 1978; Stoekli kan Teuscher, 1985;
Hwang ka1 Cha, 2004). Auth n &iatapaxh oto oxédio
augnons twv oot®v eival nou npokanei us petaBonés kai
otav npdkertal yia to odovioyvabikd cUotnpa, npokanei
us obdovioyvabikés avwpanies.

TA AITIA TON AIATAPAXQN THEZ AYEHTIKHE OPMONHZ
KAI TON OPMONQN TOY ©YPEOEIAH

Ta aiua twv Satapaxwv tns unonleitoupyias s undeu-
ons Sipouvial oe npwtonabn ka1 deuteponabn. Ita
npwtonabn aiua nepiRapuBdvovian veonAdopata, unopu-
oiakoi éykor (npwtonabeis, PETAOTATIKOI), XEIPOUPYIKES
engpBdoseis, akuvoBonia, 1oxaiyia (ocuvbpopo Sheehan,
ayyeiako éuepakto, aptnpriuda), aipoppayia, Aotumén
voohpata (pupatioon, pnviyyiuda, ou@iin), 6inBnukés
véool (oapkogidbwaon, 1ouokUttwon) ko 1610nabn aitia
(Page ka1 ouv., 1997; Guyton kan Hall, 1998; Alevizos,
2001a; Alevizos, 2001b). Zta 6suteponabin aitia nepinap-
Bavovtan n BAABN tou unoBdanapou ané éykous, palpa-
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ischemia (Sheehan syndrome, vascular infarct, arteriitis),
hemorrhage, infectious diseases (tuberculosis, meningi-
tis, syphilis), aggressive diseases (sarcoidosis, histiocyto-
sis) and idiopathic causes (Page et al., 1997; Guyton and
Hall, 1998; Alevizos, 2001a; Alevizos, 2001b). Secondary
causes include hypothalamus damage caused by tumors,
trauma, infarcts, infections, granulomatous diseases etc.
(Page et al., 1997; Alevizos, 2001b).

Hypophyseal hyper-function is mainly due to the devel-
opment of adenomas, whereas adenocyte hyperplasia is
rarely observed (Page et al, 1997; Guyton and Hall,
1998; Sugata et al., 1998; Alevizos, 2001a; Alevizos,
2001b). When the pituitary gland is hyper-functioning,
hormonal secretion is usually increased; on the contrary,
when the gland is hypo-functioning reduced secretion of
all its hormones is observed (Guyton and Hall, 1998; Ale-
vizos, 2001a; Alevizos, 2001b). More specifically, over-
secretion of GH or the somatotropic hormones, which
affect the craniofacial complex, is due to adenoma of the
anterior lobe and, more rarely, to hypertrophy of the
somatotropic cells. In very few cases, it is due to over-
secretion of GRH by the hypothalamus or due to tumors
producing agents similar to GH or GRH (Alevizos, 2001b).
Hypo-functioning of the thyroid gland may be due to
thyroid gland disease (primary hypothyroidism), disease
of the pituitary gland (secondary hypothyroidism), hypo-
thalamus disease (tertiary hypothyroidism) and rarely to
resistance of target-tissues to thyroid hormones (Page et
al., 1997; Guyton and Hall, 1998; Abramidis, 2000; Alevi-
z0s, 2001a; Alevizos, 2001b). Causes of primary hypothy-
roidism are chronic lymphocytic thyroiditis (Hashimoto
thyroiditis), sub-acute thyroiditis, thyroid hypoplasia, dis-
orders of thyroid hormone synthesis following treatment
with radioactive “'I, thyroidectomy etc. (Page et al,
1997; Abramidis, 2000; Harsoulis, 2001a). Secondary
hypothyroidism is due to panhypopituitarism or isolated
TSH deficiency. Finally, tertiary hypothyroidism is attrib-
uted to hypothalamus damage such as trauma, surgery
etc. (Abramidis, 2000; Guiba-Tziampiri, 2001; Harsoulis,
2001a).

Causes of hyperthyroidism include diffuse toxic bron-
chocele (Graves disease), toxic multinodular bron-
chocele, toxic adenoma, sub-acute thyroiditis, TSH-
secreting pituitary gland adenoma, painless thyroiditis,
thyroxin over-dose etc. (Page et al., 1997; Guyton and
Hall, 1998; Abramidis, 2000; Harsoulis, 2001a; Alevizos,
2001a).
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10, EYPpdypata, AoIpmEELS, KOKKIwHatwdels vooous K.An.
(Page ka1 ouv., 1997; Alevizos, 2001b).

Ta aiua unepesitoupyias tns unoéguaons ogeidovian
Kupiws otnv avdntwén abevwpdtwy s, evd ota KUTtapd
s ondvia napatnpsitan unepniacia (Page ka1 ouv.,
1997; Guyton ka1 Hall, 1998; Sugata ka1 ouv., 1998;
Alevizos, 2001a; Alevizos, 2001b). e unepAsitoupyia tns
ouvhBws napatnpeitan avénon s ékkpions pias opuod-
vns, v aviifeta oe unodetoupyia ths napatnpeitar
ouvnBws pelwpévn ékkPion OAWV TWV OPHOVAV NS
(Guyton ka1 Hall, 1998; Alevizos, 2001a; Alevizos,
2001b). Yuykekpipéva n unepékkPIon augnukns h cwpa-
tétponou oppoévns, nou agopd kai 1o odovioyvadikod
oUotnpa, opeinetan og adévwpa tou npdabiou NoBou tns
unoéuOoNs Kal onaviotepa o€ UNEPTPOPIa Twv OwHato-
ponwv Kuttdpwv. Ze noAu Aiyes nepintwoels oPeifeta
oe unepékkpion ths GRH andé tov unoBddapo h otnv
napaywyn and éykous ouaiwv napopoiwv s GRH h tns
GH (Alevizos, 2001b).

H unodetoupyia tou Bupeosidbn abéva pnopsi va o@ei-
Aetar og véoo tou ibiou tou Bupeoeidn adéva (Npwrto-
nabns unoBupeosidiouds), oe véoo tns undépuons (deu-
teponadns unoBupeoeidiopos), os vooo tou unobdna-
pou (tpitonaBns unoBupeosidiopuds) ka1 andvia os avti-
otaon WV 10TMV-0TOXWV ous opudves tou Bupeogidn
(Page ka1 ouv., 1997; Guyton ka1 Hall, 1998; Abramidis,
2000; Alevizos, 2001a; Alevizos, 2001b). Aiua npwtona-
BoUs unoBupeosidiopou gival n xpévia AgpPoKUTIAPIKN
Bupeoaibiuda (Bupeosibiuda Hashimoto), n unofeia
Bupeosibiuda, n unondacia tou Bupeosidbn, o1 Hiatapa-
xés BloouvBeons OupeoeldIKMV oppovV@V HETd and
Oepaneia pe padievepyd B, n Bupeoeibektopn KAn
(Page ka1 ouv., 1997; Abramidis, 2000; Harsoulis,
2001a). O beuteponabns unoBupeosidiopds o@einetal
o€ navuno@ualacud h os pepovwpévn avendpkeia TSH.
Télos, o tpitonaBns unoBupeoeidiouds ogeinetm ot
BAdBes tou unoBanapou, 6nws pavpa, eyxsipnon kin
(Abramidis, 2000; Guiba-Tziampiri, 2001; Harsoulis,
2001a).

Aiua unepBupeoaidiopou givar n Hidxutn togikh Bpoyxo-
khAn (vooos tou Graves), n 1oikh noAduozwons Bpoyxo-
knAn, 1o togikd adévwpa, n unoteia Bupeoeidiuda, adé-
vwHa undéguons nou skkpivel TSH, n avbuvn Bupeoedi-
uda, n ungpdooonoyia Bupoivns kAn (Page kar cuv.,
1997; Guyton ka1 Hall, 1998; Abramidis, 2000; Harsoulis,
2001a; Alevizos, 2001a).
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EFFECTS OF GH AND THYROID HORMONE DISORDERS
ON THE CRANIOFACIAL COMPLEX

Every gland disorder may affect the craniofacial complex.
The main effect of pituitary gland hypo-function in
humans is dwarfism due to GH deficiency. In the cranio-
facial complex, GH deficiency causes delayed eruption of
both primary and permanent teeth; delayed exfoliation
and persistence of primary teeth may also occur (Athana-
siou and Kehayas, 1981; Pirinen, 1995; Kjellberg et al.,
2000; Redman, 2001). Dental crowns are smaller than
normal (Athanasiou and Kehayas, 1981; Redman, 2001)
or may appear so due to incomplete tooth eruption.
Dental roots cease developing and delayed formation of
underlying periodontal tissues is observed (Redman,
2001). Jaw growth is also delayed, the maxilla being less
affected than the mandible. Dentoalveolar arches are
small, causing tooth crowding and malocclusion
(Athanasiou and Kehayas, 1981; Kjellberg et al., 2000;
Redman, 2001). GH absence leads to reduced ramus
height and high mandibular angle that result in excessive
vertical mandibular growth. This is attributed to the pro-
portionate relationship between condylar cartilage
growth and GH levels (Lewinson et al., 1994; Kjellberg et
al., 2000; Redman, 2001).

On the other hand, pre-pubertal pituitary hyper-function
increases GH concentration and causes gigantism (Piri-
nen, 1995). Concerning the craniofacial complex, both
jaws expand symmetrically, tongue growth increases and
teeth erupt prematurely (Redman, 2001). If GH over-
secretion continues beyond the age of 8 or 10 years or if
it starts at this age, acromegaly occurs, directly affecting
dentofacial features (Pirinen, 1995; Guyton and Hall,
1998; Redman, 2001). A hypothesis has been expressed
that mandibular growth in acromegaly results from
increased deposition of successive osseous tissue layers
and cartilage hypertrophy of the mandibular condyle
(Pirinen, 1995). The cerebral cranium, forehead and
mandible become larger, because their growth is not
interrupted in the post-pubertal period and the
mandible protrudes (Guyton and Hall, 1998).
Acromegaly is almost always accompanied by Angle
Class III with macrognathia and mandibular prognathism
(Cohen and Wilcox, 1993; Sugata et al, 1998; Guyton
and Hall, 1998; Redman, 2001). Due to increased GH lev-
els, endochondral osteogenesis in the condylar heads
continues and mandibular angles are flattened (Redman,
2001). The jaws and bones of the visceral cranium are
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OI ZYNEMEIEX XTO OAONTOINASIKO ZYXTHMA TQON
AIATAPAXQN THX AYEIHTIKHZ OPMONHI KAI TQN
OPMONQN TOY ©YPEOEIAH

H &iatapaxn kaBe adéva pnopei va npokanéoel kol us
avanoyes ouvéneies ato odovioyvabiké cuotnpa.

H unonertoupyia tns undépuaons, 10 KUPIO CUPNTWHA NOU
npokanei otov AvBpwno, givan o vaviopos Adyw tns ave-
napkouUs napaywyns tns GH. £1o odovioyvabiké cuotnpa
epgavizetar kabuatepnpévn avatoin 1000 twv veoyiAwy
000 Ka1 twv Povipwy dovuwv. Enions napatnpeiton kabu-
otepnpévn andntwon Kal napapovh twv veoyimv nepio-
061Ep0o and 1o Kavoviké (Athanasiou kar Kehayas, 1981;
Pirinen, 1995; Kjellberg ka1 ouv., 2000; Redman, 2001).
01 punes v dovumv gival pikpotepes o€ péyebos and 1o
kavoviké (Athanasiou kar Kehayas, 1981; Redman, 2001).
Yndpxel ka1 n dnoyn éu o1 puies twv dovudv Gaivoviar
HIKpdtEPES anod 1o kavovikd Adyw atedous avatoflns twv
Sovudv. Akdua, o1 pizes twv dovumv ctapatouyv va ava-
ntuooovial ka1 napdifnAa o1 unokeipevor neprodovukoi
1010 napoucidzouv kaBuotépnon otn  didnAacn
(Redman, 2001). H atgnon twv yvabwv kabuotepei, pe
v dvw yvdBo va ennpedzetar Aiydtepo and v kdww. Ta
obovtopatviakd 16&a napouacidzovia YiKPd, e anoténe-
opa va sivar aduvato va npocappoctoly 6na ta dévua
npokad®vias ouvwotiopd Kal avwpadies ouykAgions
(Athanasiou ka1 Kehayas, 1981; Kjellberg ka1 ouv., 2000;
Redman, 2001). H éAAgiyn tns GH, enions, npokafsi pei-
waon tou Uyous tou kAGdou kar augnon s ywvias tns
Kdtw yvdBou pe anotéleopa va unepioxUel n KAtakOpu-
@n augnon tns katw yvabou. Autd efnyeitan ws 1o anoté-
Aeopa tns dueons oxéons tns adénons tou xévdpou tou
kovbundou pe ta enineda tns GH (Lewinson ka1 ouv.,
1994; Kjellberg ka1 ouv., 2000; Redman, 2001).

Anoé tnv adnn pepid, n unepAetoupyia tns unodpuons
npv tnv epnBeia npokansi ouykévipwaon peydnwv noco-
ttwv GH pe anotédeopa thv npokAnon yiyavuopou
(Pirinen, 1995). Zto odovtoyvabik6 cuotnpa, €xel ws ano-
téneopa v Npoodeutikh CUPKETPIKN Siebpuvan twv yvd-
Bwv ka1 s yAmooas kabms ka1 v npdéwpn avatonin
twv 6ovuwv (Redman, 2001). Otav auth n ungpékkpion
wns GH ouvexiotei ka1 petd tnv niikia wv 8 h 10 xpévawv
tou naidioU h Eekivnoe and authv tnv nAikia, 1Ote gival
XapaKINPIoTKA N eupavion akpopeyanias h peyanakpias,
n onoia ennpedzel dyueca ta 0dovionpoowIKA Xapaktn-
pioukd (Pirinen, 1995; Guyton ka1 Hall, 1998; Redman,
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disproportionately wide as compared to most bones of
the cerebral cranium, since osseous growth is more
intense in intra-membranous bones. The palatal arch is
flattened and there is excessive cementum deposition on
dental roots, whereas dental crowns are of normal size.
The presence of macroglossia is typical. Due to
macroglossia and jaw widening, there is spacing and
teeth are buccally positioned and larger than normal
(Athanasiou and Kehayas, 1981; Page et al., 1997; Red-
man, 2001). Finally, the nose and lips are enlarged, thus
contributing to the characteristic facial disharmony
(Sugata et al., 1998; Redman, 2001) (Fig. 3).

In hypothyroidism, the main symptom is cretinism and
both jaws are deficient, the maxilla less so than the
mandible. This leads to deceptive mandibular prog-
nathism (Redman, 2001). In cretinism, as in child myx-
adenoma, delayed dental development is observed,
often with reduced calcification, enamel hypoplasia,
wide root canal and apex. Adults with myxadenoma
develop thin lips and swollen tongue due to edema
(Abramidis, 2000; Redman, 2001). Tongue pressure com-
bined with exacerbated periodontitis may cause tooth
spacing. Radiography often reveals reduced jaw calcifica-
tion and, occasionally, abnormal development of the
paranasal cavities or synostosis failure of the mandibular
symphysis. Eruption of both the primary and permanent
dentitions is delayed, incisors and canines in both jaws
are often malpositioned and teeth are hypoplastic
(Athanasiou and Kehayas, 1981; Abramidis, 2000; Red-
man, 2001; Haralabakis, 2001). All these factors may
result in malocclusion which may be further complicated
by periodontally compromised permanent teeth, which
become inflammatory due to the pressure applied by the
enlarged tongue (Redman, 2001). It is reported that lack
of thyroxin decreases the levels of amylase, protease,
and several saliva enzymes and consequently, reduces
the beneficial salivary effect, which in turn contributes to
caries increase in hypothyroid children (Kumegana et al.,
1981; Redman, 2001). The typical face in hypothyroidism
is characterized by flattening of the nasal bridge, inflam-
mation of the nasal cartilage, a cruel facial expression,
thin lips, macroglossia due to edema and partially open
mouth resulting from lack of intra-oral space for the
tongue due to tongue size and mandibular deficiency
(Holub, 1978; Redman, 2001). Hypothyroidism causes
excessive caries at any age (Holub, 1978; Snyder, 1984;
Redman, 2001). Accelerated alveolar bone loss is
observed both in dentulous and edentulous patients
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2001). Exe1 yivel n unéBson 61 n av§non tns katw yvabou
ownv akpopeyadia gival anotéieopa tns at§nons tns eva-
nobeons twv H1a60XIKMY OTPWHPATWY 0CTiTth 10T0U Kal TS
uneptpoPias tou x6vopou tou kovduAou ths Katw yvd-
Oou (Pirinen, 1995). Enions napatnpsitan peyébuvon tou
€yke@anikou Kpaviou, ToU PET®NOU Kai tns Katw yvabou
yiati n au§non tous b¢ Hrakéntetan petd tnv e@nBeia kan
Katd ouvéneia npoegéxel n kdtw yvados (Guyton kot Hall,
1998). H akpopeyania oxeddv ndvia eppavizer 1dén III
katd Angle pe pakpoyvaBia kol npoyvaBiopd s Kaww
yvaBou (Cohen ka1 Wilcox, 1993; Sugata ka1 ouv., 1998;
Guyton ka1 Hall, 1998; Redman, 2001). Adéyw twv auén-
pévowv emnédwv tns GH n evboxovdpia oaoteoyéveon
ouvexizeta oto x6vOpo twv kePanwv twv kovduAwv tns
Kdtw yvdBou pe anotéieopa o1 ywvies tns kdtw yvabou
va emnedwvovtal (Redman, 2001). O1 yvaboi kan ta ootd
tou onAdaxvikoU kpaviou &ieupuvoviar ducavanoya oe
oxéon e ta nep1oodtepa ootd tou eykepanikou kpaviou,
eneidn n ooukh av§non sival nepioadtepo obevaph ota
evdopeuBpavwdn ootd. H unepwia kapdpa spgavizetan
emnedwpévn, o1 pizes wwv Sovumv e unepBoikn evand-
Bgon ooteivns, evdd o1 pUAEs Twv Sovumy EXouv KaVoViKO
péyebos. Ak6pa, Xapaktnpioukn gival n napouadia Jakpo-
yAwooias. Ta dévua e€otias tns pakpoyiwooias anid
ka1 e€ontias tns Gielpuvons twv yvabwv epgavizovial
apaiwpéva kal tonoBstnpéva napeiakd, kabws Kai peya-
AUtepa tou kavovikou (Athanasiou kar Kehayas, 1981;
Page ka1 ouv., 1997; Redman, 2001). Téfos, n yutn kai ta
xeifin givan peyeBuvpéva kar npootiBevian otn xapaktnpi-
oukh duoappovia tou npoownou (Sugata kal ouv., 1998;
Redman, 2001) (Eik. 3).

Ze nepintwon unoBupeosidiopou, KUP1o GUUNTWHA TOU
onoiou gival 0 Kpeuviopos, napatnpeital kal ous 0o yvd-
Bous peiwpévn avantugn, pe tnv dvw yvdbo va ennped-
zetan AiyétePo anod tnv Katw. Auto €xel ws anotéAeopa to
Qaivopeviké npoyvabiopd s dvw yvabou (Redman,
2001). Enions otov kpeuvioué afid ka1 oto naidikod
pu€oibnua napawnpeitar emBpaduvépevn avantuén ota
66vua, ouxvd pe peiwpévn evaoBeotiwon, unondacia tns
abapavtivns, upeis p1zikoUs owANVES KA1 EUPU AKPOPPI-
z1k6 tphpa. Akopa svanikes pe pu€oidnpa avantiooouv
Aentd xeidn ka1 npnopévn yAmooa Adyw tou c1dhpatos
(Abramidis, 2000; Redman, 2001). H nieon nou aokeitan
and i yAwooa os ouvduaopd pe pa £§apon nepiodovt-
ubas evdéxetan va npokanécel apaiwon twv dovumv.
Axuvoypa@ikd, ouxvd anokafuntetan pelwpévn evaoBe-
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(Snyder, 1984; Redman, 2001). Finally, it has been found
that there are certain differences in delayed craniofacial
and dental growth between hypothyroidism and GH
deficiency. The main difference is delayed calvarium
growth, which is more pronounced in hypothyroidism
(Pirinen, 1995; Redman, 2001). Dentists should be aware
of the fact that patients with hypothyroidism cannot tol-
erate prolonged dental treatment (Redman, 2001).
Hyperthyroidism is rare in children, but when present,
accelerates the growth of jaws and teeth; if eruption of
permanent teeth is very early relative to jaw growth,
malocclusion may occur (Athanasiou and Kehayas, 1981;
Redman, 2001). Rarely, delayed eruption of permanent
teeth may also be observed (Abramidis, 2000; Redman,
2001). Teeth are usually of normal size and morphology,
whereas periodontitis and caries are exacerbated at any
age and may start at an unusually early age. In severe
hyperthyroidism, rapid bone demineralization with sub-
sequent alveolar bone loss may occur. Finally, decalcifi-
cation, loss of intra-alveolar bone and endosseous
lesions may be observed (Redman, 2001).

TREATMENT OF GH AND THYROID HORMONE
DISORDERS

The treatment of choice for pituitary hypo-function is the
administration of deficient pituitary hormones; however,
today, this has been replaced with the administration of
hormones secreted by the target-organs (Page et al.,
1997; Alevizos, 2001b). Lack of thyrotropic hormone is
managed with oral administration of thyroxin. GH defi-
ciency in children is treated with administration of GH
synthesized by the bacterium Escherichia coli with the
aid of recombinant DNA technology. These children need
treatment with GH in order to obtain normal stature
(Davies and Rayner, 1995; Guyton and Hall, 1998; Alevi-
zos, 2001b; Harsoulis, 2001b). Treatment with human GH
in children of short stature is invaluable (Erum et al.,
1998; Kjellberg et al., 2000; Hwang and Cha, 2004). Con-
cerning the dentomaxillary complex, treatment with
human GH offers better results in the mandible rather
than the maxilla (Hwang and Cha, 2004).

Treatment of pituitary hyperfunction includes surgical
removal of the tumor, irradiation and medication. The
treatment of choice is surgical tumor removal. Medica-
tion includes administration of somatostatin analogues
(octreotide, lanreotide) or dopaminergic agonists
(bromocryptine, pergolide) (Alevizos, 2001b).
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Eikéva 3. AoBevis pe unepAetoupyia s undpuans: (A kar B) H evbootopatkn oxéon twv 060vuKOV ppayudv tou acbevoUs nou Napouciazouv
TaEn III katd Angle. (C kar D) H nidyia 6yn tou npocdnou kai n nidyia kepanopetpikh akuvoypagia tou acbevols dnou diakpivetal n pakpo-
yvabia tns katw yvdbou.

Figure 3. Patient with pituitary hyperfunction: (A and B) Intraoral Angle Class III relationship of dental arches. (C and D) Profile view and lateral

cephalogram with apparent mandibular macrognathia.

otiwon twv yvabwv Kol PEPIKES Qopés Nnapatnpeital avw-
pain avanwén twwv napappivikov kéAnwv h aduvayia
OUVOOTEWONS NS Yevelakhs oUpguons. H avatoin t6co
twv veoyil®v 600 ka1 twv pévipwy dovumv sivar kabu-
otepnpévn, o1 TOpEls Kal 01 KUVOSOVTES Tns dvw Kal KATw
yvdBou nonnés popés anaviwvia o avwpann Béon, evd
n kdw yvaBos eivar unavantuktn kai ta 6évua euavi-
zovian pe unondacia (Athanasiou ka1 Kehayas, 1981;
Abramidis, 2000; Redman, 2001; Haralabakis, 2001). Na
tous Adyous autous gival duvatd va npokAnbei avwpania
otn oUlykAgion, n onoia evdéxetal va nepiNAéKeTan pe
eneypévovia neprodovukd povipa dévua Adyw tns
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Long-life substitution treatment with thyroxin is needed
in hypothyroidism (Guyton and Hall, 1998; Abramidis,
2000; Harsoulis, 2001a); synthetic thyroid hormones,
such as levothyroxin and liothyronine, are also used
(Page et al., 1997; Guyton and Hall, 1998; Abramidis,
2000; Mycek et al., 2000; Harsoulis, 2001a).

Hyperthyroidism treatment may "destroy" or "spare"
the thyroid gland (Abramidis, 2000; Harsoulis, 2001a).
The former uses administration of anti-thyroid drugs
such as, sulfamides (methimazole, carvimazole, propylth-
iuracile), iodides and B-adrenergic receptor antagonists
(propanolole). The latter uses either administration of
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aokoupevns nieons and wn  peysvBupévn yAwaooa
(Redman, 2001). Avagépetar 6u n éAnseiyn Bupotivns
obnyei oe peiwon wwv emnédwv tns apuidons, s Npw-
tedons, kdnoiwv dAfwv evzupwv tou odfiou Kal YEVIK®S
otn peiwon tns euepyeukns enibpaons tou odniou, yeyo-
vOSs NoU OUVEIOPEPET otV augnon twv tEpndovwY otov
naidikdé unoBupeosibiopd (Kumegana ko1 ouv., 1981;
Redman, 2001). To xapaktnpioukd NPOCwEio 10U uno-
Bupeoeidiopou epgavizel anonenfatuopévn tn paxn tns
pIvés, pAeypovmdes o xovdpivo nétano tns pivos, okAn-
poétnta otnv ékppacn npoownou, Asntd xeidn, pakpo-
yAwaooia opeindpevn og oidnpa ka1 éva otOpa PEPIKMS
avoixtd, 1o onoio ogeifetan otnv éAfgIYn XMPOU yia
yAwooa péoa oto otépa Ndyw tou peyéBous tns Kal tns
unoavdntukins kdtw yvdbou (Holub, 1978; Redman,
2001). e onoladnnote nAikia o unoBupeoeidiopds npo-
kanei unepBoikn avanwen tepndovwv (Holub, 1978;
Snyder, 1984; Redman, 2001). Emtaxuvépevn anwfsia
@awviakoU ootoU napatnpeital 1000 oe evédovia 600 Kal
o€ vawda dtopa (Snyder, 1984; Redman, 2001). Ténos, éxel
Bpebei 6u n emBpaduvon tns au§nons tou kpavionpoow-
mKkoU kal odovukoU cucthpatos otov unoBupeoeidioud
Kan otnv avendpkela GH éxel kdnoies diapopés. H onpa-
vukétepn Sidpopa evionizetar oto B6Mo Tou Kpaviou, pE
peyanutepn kabuotépnon tns au§nons tou otov unobu-
peo€ibiouo (Pirinen, 1995; Redman, 2001). O1 obovtiatpor
npéne va yvwpizouv éu acBeveis pe unobupeosidioud
bev aviéxouv oe napatetapévn odovuatpikh Bepancsia
(Redman, 2001).

O unepBupeosibiopds ota nodid eivan ondvios, annd
otav eppaviotei emraxuvel v avdnwén twv yvabwv
Ka1 twv 6ovuwy, Ve PMNopEi va gupavictolv ouykiel-
olakés avwpanies, 6tav n avatoih twv Hévidwv dovuwv
givan ducavanoya npoéwpn oe oxéon pe v avanwgn
twv yvabwv (Athanasiou ka1 Kehayas, 1981; Redman,
2001). Zndvia pnopei va napatnpnBei kaBuotepnpévn
avatodn twv povipwv Sovuwv (Abramidis, 2000;
Redman, 2001). ZuvhBws ta ddévua eivan puoiofoyikd
oe péyebos kar pop@onoyia, eved nepiodoviiudes kai
1epndoves eivan oe €€apon og onoladnnote nikia Kal
evdéxetan va Eexiviioouv og acuvinBiota npdipn niikia.
Ze Bapu unepbupcoaidioyd pnopsi va ocupBei taxeia
agandtwon tou 0otoU pe anotédeopa anwnela gatvia-
KoU oaotoU. Tédos, eivar duvatdv va napatnpnbei ana-
oBeotiwon, anwisia evbopatviakou netdiou kar evoo-
oukn anfdoiwon (Redman, 2001).
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radioactive ™I or surgical excision (thyroidectomy).
When hyperthyroidism is due to pituitary adenoma, this
should be excised (Page et al., 1997; Guyton and Hall,
1998; Abramidis, 2000; Mycek et al., 2000; Harsoulis,
2001b).

The earlier endocrine disorders are treated in childhood,
the greater the success in inhibiting or reversing adverse
orofacial effects (Redman, 2001).

Orthodontists should be informed about the possibilities
offered by new pharmacological agents concerning
growth stimulation, classic hormone treatment proto-
cols, local treatment with GH and IGF-1 or other growth
factors (Isgaard et al., 1986; Nilsson et al,, 1987).
Research studies on experimental animals have con-
firmed that local injection of GH and IGF-1 on the epiph-
ysis or intra-articularly contributes to longitudinal bone
growth (Isgaard et al., 1986). When an endocrine disor-
der is successfully managed with local administration of
human GH or/and other growth factors, there is a wider
range of treatment modalities for dentofacial growth
problems (Pirinen, 1995).

CONCLUSIONS

Normal growth and development of the craniofacial sys-
tem are affected by the function of endocrine glands and
their respective hormones.

The causes of endocrine disorders may be primary, sec-
ondary or tertiary.

Dentomaxillary problems are rarely due to endocrine dis-
orders.

The dentist, however, should be aware of the conse-
quences of endocrine disorders on the dentofacial com-
plex.

Early diagnosis of the effects of endocrine disorders on
the dentofacial complex is important so that such
patients may be referred for appropriate treatment to
specialists, whether physicians or dentists.

The orthodontist should be aware of the effects men-
tioned above, so that s/he will be able to counsel and
offer these patients the best treatment available. Need-
less to say that treatment of these patients is conducted
in close cooperation with other medical disciplines.
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AoAn). H beltepn Bepancia yivetan eite pe xophynon
padievepyou “' eite pe xeipoupyikn agaipeon (Bupeoei-
bextopn). Otav o unepBupeosidiopods ogeidetan o adé-
Vwa ts unoéguons, n Bepaneia £yKetal otn XEIPOUpPYIKN
apaipgon tou adevawpatos tns unodguaons (Page kai ouv.,
1997; Guyton ka1 Hall, 1998; Abramidis, 2000; Mycek ka
ouv., 2000; Harsoulis, 2001b).

‘000 vwpitepa katd v naidikh nAikia Bepansutouv o1
evbokpIvikés dratapaxés togo peyanutepn ivan n emtuxia
otnv napepnodion n otnv avaotpo®h twv avwpati®v tns
61andaons tou OTOPATONPOCWMIKOU GUOTAMATOS, TS
onoies npokanouv (Redman, 2001).

01 opBodovukoi Ba npénel va ivan evhpepor yia us duva-
10INTES TV VEWV QAPUAKOAOYIKWY OKEUAOUATWY WS
avagopd tn Oiéyepon tns augnaons, us Bepansies pe us
kAaooikés oppoves, tnv tomkh Bepaneia pe GH ko pe
IGF-1, kaBws ka1 yia tous dAfous au§ntukous Nnapdyovies
(Isgaard ka1 ouv., 1986; Nilsson ka1 ouv., 1987). Ano
€PEUVNUKES peNétes o€ nepapatozwa emBeBaiwbnke 6u
n tomkhA €yxuon s GH ka1 tou IGF-1 ownv enigpuon n
evboapBpikd cupBaniel otnv empnkn altgnon twv ootwv
(Isgaard ka1 ouv., 1986). Otav 10 undpxov evdokpIvIKO
npoBAnpa avupetwmobei EMTUXWS Pe TOMKA EPAPUOYN
avBpmvns GH A/ka1 dAdwv aunukdv napaydéviwy,
161e SieupUvovian o1 duvatdtntes Bepaneias kan Twv Npo-
BAnudtwv tns augnons tou odovioyvabikoU cuatnpatos
(Pirinen, 1995).

LYMMEPAZMATA

H puaiofoyikn aténon ka1 avantu€n tou Kpavionpoow-
MKoU cuothpatos ennpedzetal kal and tn Agitoupyia twv
evbokpivav adévwv kar tn Spdon twv oppOVMV ToUs.

Ta aiua v diatapaxwv tns Agitoupyias twv evOOKPIVAV
abévwv pnopei va eivan npwtonadn, dsuteponadbn n tp1-
tonabn.

01 obovioyvabikés avwpanies onavia éxouv ws aruodoyi-
K& napdyovia us evOOKPIVIKES dlatapaxés.

O odovtiatpos 6pws Ba npénel va sivan eVAPEPOS TwV
OUVENEIOV TWV EVOOKPIVIK®OV S1atapaxwv oto odovioyva-
01k6 oUotnpa.

Eivan 161aitepa onpavuké va yivetan éykaipa n &idyvwon
TWV OUVENEINV TWV EVOOKPIVIKGOV H1aTapaxwv oto 0do-
vioyvaBiké oUotnpa Kal otn ouvéxeld n cwotn kabodn-
ynon twv acBevv otous €181koUs 1atpous kar odovtia-
tpous, wote va akofouBnBei n katdAAnAn Bepaneia.
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O opBobdovukoés Ba npénel va givan yvwotns Twv ouve-
NEIOV TV O10Tapaxwv twv evOokpIvav adévwv aotnv
avanwgn tou obovioyvabikoU ocuCTAPATOS MOTE va
kaBodnynos kar va Bepaneloe tous aobeveis autous.
BéBana yia tn Bepancia autiv twv aobeviv nondiés
Qopés kpivetal anapaitntn ka1l n ouvepyacia pe anfous
€161KoUs 1atpoUs.
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