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ElOUYWY1l. 0 OXOltoc:; tT]C:; !lEAEtT]c:; !lUC:; uutijc:; E[vm vu UVU6E~OU!lE !l£ tT]v OUf!~OAij tT]C:; tQl06laOlUtT]c:; UltOAoylOllXijc:;
 

to!l0YQUCPlUC:; (3D - YT) tT]V UXQl~ij 6layvOloT] xm !lEAEtT] tOlV 6lUCPOQOlV TUltOlV XQUVloouvoOlEOlOT]£ xm vu ~0T]8ij


OOW£ OlT]V oQ8ij Uvtl!l£twmoij tT]C:;.
 

YJ..lXO - Mi90ool. E~£taOlT]xav 32 ltm6la T]AlX[UC:; UltO 12 TI!lEQWV !lEXQl 5 EtWV, !lE XAlVlXij Ev6El~T] XQUVloouVOOlE


OlOT]C:; ij UltOVOlU tT]C:; vooou !lEta UltO C.T. EAEYXO, !lE tT]V tQl06laOlUtT] uvucruv8£OT] tOlV ElXOVOlV. LE OAEC:; tlC:;
 

ltEQlJttWOHC:; T] 6layvOlOT] tT]c:; XQUVlOOUVOOlEOlOT]C:; UltijQ~£ Oucpijc:;, EltlOT]C:; 6lumOlw8T]XE UV ouvuJt(IQXOUV xm aAAEC:;
 

Ev60xQUVlUXEC:; UVOl!lUA[£C:; ij ouyy£v£(c:; ~M~£c:;. ME ~aOT] La UltOt£AEO!latU !luc:; uuta ox£6laOlT]XE xm T] XElQOUQYl


xij EltE!l~UOT]. LtT]V !lEAEtT] !luC:; Uutij ltEQlAU!l~avovtm xm Ol OlU!lU(EC:; U6£AcpEC:; ltOU !lEta tOY Emtuxij XQUVlUXO
 

6lUXOlQlO!lO tou£, XUta TOV E~U!lT]VlU[O EAEYXO 6lUmOlw8T]XE xm T] UltUQ~T] XQUVlOOUvoOlEOl0T]C:;.
 

eu !lrroQoUOU!lE vu lOXUQ1080U!lE Otl T] tQ106laOlatT] UltOAoylOllXij to!l0YQUCPlU OE OUv6UUO!lO !lE nc:; XAUOOl

XEc:; EYXaQOlE£ TO!lEC:; OU!l~aAAOUV OlT]V 6layvOlOT] to'll TUltOU tT]C:; XQUVlOOUvoOlEOl0T]C:;, 6[60uv AElttO!lEQElC:; ltAT]QO

CPOQ[EC:; YlU tT]V EXLaoij tT]C:;, OU!l~aAAo'UV OlT]V £Xt[!lT]OT] OUVUltUQ~T]C:; aAAOlv m8uvwv Ev60xQUVlUXWV UVOl!lUAlWV 

xm urrotEAOUV tT] ~aOT] olov ltQOEYXHQT]tlXO 0XE6lUO!lO. InlwxQaTELa 2005, 9(4): 173-179 

Abstract. Grollios G, Kazantzidou Ir, Anastasiou G, Daravingas D, Siopi M, Tsinoglou K, Terzis Gr, Tsarouchas K. The 
contribution of three dimensional computed tomography imaging in the diagnosis of craniosynostosis. The purpose of this 
study is to demonstrate the role of three-dimentional computed tomography (3D-ef) in the diagnosis and study of the 
various types of craniostenosis and to help the correct management of the disease. 32 children, with a clinical indication of 
craniostenosis or suspicion of the disease after a Cf-scan, were examined with a three-dimentional reconstruction of the 
acquired axial Cf images. The age of the examined children ranged from 12 days to 5 years. In every case, the diagnosis of 
craniostenosis was clear. Moreover, the possible coexistence ofother intracranial lesions or congenital disease was investigated. 
The surgical repair was planned based on the results of the three-dimentional Cf reconstructions. Our study also included 
the Siamese sisters who exhibited craniosynostosis at the six-month follow-up after their successful separation. 

In conclusion, we can claim that three-dimentional computed tomography, combined with classic axial CT imaging, 
contributes to the diagnosis of the type of craniosynostosis, providing detailed information about the extent of the 
disease and revealing also possible coexisting intracranial disease; Finally, 3D-CT can be used as a base for the 
surgical planning of patients with craniosynostosis. Hippokratia 2005, 9(4): 173-179 
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KQUVlOOUVOOlEOlOT] E[vm oUyyEVijc:; UVOl!lUAlU to'll xQu OUVOOlEOlOT] Elvm OUXVOt£QT] olu UYOQlU ltuQa olu xo

VlOU ltOU Ocp£[AEtm OE ltQWl!lT] o'IJyXA£lOT] !l[UC:; ij ltEQlO QltOlU xm ltUQUtT]QEltm 1/2000 yEVVtjOUC:;. 

OOtEQOlV QUcpwv to'll xQuv[ou. E[vm YVOlolO on TO xQu L'HUXQlVOVtUl OE tQuc:; XUQLEC:; XUtT]YOQLEC:;: u) tlC:; 

VlO uvuJttuoo£tm xa8EtU ltQoc:; tlC:; QUCPEC:; (VO!loc:; TO'll ltQOlTOltu8ElC:; ~) nc:; 6EutEQOltu8ElC:; xm y)tlC:; !lELa~O

VIRCHOW)l1,12. Kuta tT]v ltQWl!lT] OUYXA£lOT] ltQoxu AlXEc:;11,13. Ol :rtQw'to:rtu9Ei~ XUQUXtT]Q~ovtm UltO !IT] u

AEltm 6lUXOltij tT]c:; uvaJttu~T]C:; TO'll XQUVlOU xci8£tu ltQoc:; rruQ~T] cyXEcpUAlXijc:; ~M~T]C:; ij !lEtU~OAlXtjc:; 6lULaQU

tT]v ltQOO~E~AT]!lEVT] QuCPtj !lE a!l£Oo UltOtEA£O!lU tT]v xijc:;, !lltoQouv vu E!lcpuvw80uv uVE~aQtT]La UltO yEVEtl

UvtlQQomOllxij uU~T]OT] tT]C:; ltuQaAAT]AT]C:; ltQoc:; tT]v QU XEc:; UVOl!lUA[EC:; tj vu UltotEAO'IJV Ex6T]AWOUC:; ouv6Qo

cptj XQUVlUXtjc:; 6lU!lEtQOU ltOU Elvm UXO!lT] UVOlX'tij. To !lOlV ltOU £mrrAEov ltQoo~anu to ltQOOOlltO ij La aXQu, 

UltOtEA£O!lU UUtO 06T]YEl OlT]v 6T]!llOUQY(U XQUVlOltQO Ol OEu'tEQo:rtu9Ei~ UVUltTUooovtm 0lC:; E!l!lEOT] ou

oOlmxijc:; tj XQUVlO£YXECPUAlXijc:; 6U0lt0QCPlUC:;. H XQUVlO- VEltUU EltE UltO EAattOlOT] to'll Ev60xQUVlUXOU oyxou 
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AOYW JtQOO~OATjC;, E(tE !J.Eta aJto 
taXE(a aJtOOV~lJt(£Olj AOYW UOQOXE
qxXAOU. OL QacpEC; E(Vm OUVatov va 
ovyxAlj80uv OEUtEQOJta8wc; av yLa 
oJtOW()llJtOtE Myo OWXOJtE( lj a
vaJttu~lj tOU EyxEcpaAOU, JtOU aJtO

tEAEl to ~aOLXO EQE8wIW yLa tljV 
av<iJttu~lj tOU xQav(ou 9,10 OL /lETa

~OAlX{~ xQavwOUVOOtEWOnc; aJto

tEAOUV EXOljAWOlj !J.WC; EUQUtEQljC; 
~1£ta~OALX~C; OLataQax~e;, JtOU Jta
QatljQEitm OE UJt£Q8uQ£OnOW~IO, 

UJtocpwocpatm!J.(a, LowJta8~ um

Qao~£OtLm!J.(a, OLacpOQEC; ~IOQCPEC; 

QaX(tloae; x.a.~·11.13. H JtgwtoJta8~e; 

xQavwouvOOtEWOlj ouvO££tm a

!J.£Oa ~LE OUyyEVTj oUvoQo!J.a JtOU 
XAljQOvOfloUVTm ~IE tOY aUtoO(()!J.a

tlXO EJtLXQatOVVTa xaQwnTjQa" av 
xm Evae; aQL8!J.oe; ao8Evwv E!J.cpa
vQ;n aUtO~lat£e; !J.£tanasne;II.I3. 

LtLe; Jt£QLJttWOHe; aJtA~e; xQavw
OVVOOtEWOljC;, OXL OVVOQo~u.x~e; O£V 

UJtaQX£L XAljQovo~LLXOtllta, av xm 
OLXOY£V£(e; ~IOQCPEC; JtaQatljQouvrm 
OtO 9-10% ,wv ao8£vwv. [ovLoLa

XEe; ~A<i~£e; £VtoJt(Otllxav O£ aQx£
ta OuvoQofla (lGrouzon, Apert, 
Pfeiffer), avaxaAucp8ljxav ~1£taMa· 

l;ne; O£ o!J.o.oa t£OoaQwv YOVLO(WV 
Jtou XWOLXOJtOLoUV JtQU)t{(VLXOUe; u

JtOOOX£(C; tllC; £JtLcpavnae; tWV XUt
taQwv, OtOUe; oJto(oue; oQouv LVO
~AaOtlXo( aU~ljtLxo( JtagayoVtEe; 
(Fibroblast growth factors -F G. 
F). H OQo.o11 tWV JtaQayovrwv au
tWV OEV £(VaL axo!J.lj JtA~QWC; xata· 

VOlltTj, !J.£tEXOUV O~W)e; OE xunaQL
XEe; AntOuQY(£C; oJtWC; aVSljOll, oLa
cpoQoJto(ljO'YJ XaL EJtl~(WOlj tWV XUt
taQwv. Av XaL ta 4 aUto. yov(oLa 

~Q(oxOVtm OE oLacpoQ£tLxa XQw/lO
oW!J.ata, Ol JtQWt{(VLXO( uJtOOOxEle; 
Jtou XWOLXOJtowuv EXOUV JtaQO/lOLa 
OO~ITj. LtO (J'UvogO/lO Apert EXOU!J.£ 
f.l£tana~ll OtO YOV(OlO 2, (FG.F.2) 
Jtou ~Q(oX£taL OtO XQW~loow!J.a 7. 
LtO oUvOQo!J.o Grouzon £VtoJt(· 

otllxav 25 ~LEtaAA<isELe; Oto YOV(OLO 
FG.F.2 /l£tana~ELe; Ota yov(ow 
F.G.F.l, F.G.F.2, JtEQLYQacpljxav 
vm OtO aUVOQO/lO Pfeiffer. LtlC; a

JtAEC; flOQCPEC; xQavwouvoOtEWOlle; 
OEV oLamotw8ljxav yovu''naxEe; 
~A<i~EC;9.11.13 

BE~a(wC; OL oLacpoQOl TUJtOL xQa
vwOUVOOtEWOlje; El;aQtWvtaL aJto 
tljv 8EOlj XaL tOY aQL8~lo tWV JtQo-

METWTrlaia paqlrl 
2 XP. (3Xp·) 

np6a8la lTIlVr'! 
15-18 Ilr'!VE~ 

ITEqlavlala paqlrl 
24 Xp.(41 XP.) 

i\alllSoEIISr'!~ paqlr'! Opulafa paqlrl 
26 XP.(47 XP.) 22Xp.(35Xp.) 

OlTla81a lTIlVrl 8 EplS. 

Etl<.l a,p. (!JvOtO},oytX1} anElxOvlO1) TWV Qacpwv XQI TWV n1)YoJv TOV xQav[o1J pE T1)V 

XQOVOAOYl%1} a15YXA.ElO1} TOV<;. 

Etx. 2 . MEQIX1} OVVoarEW01) Try<; (J{2IOTEQ1)<; OTEcpavwiaJ; Qacp1j<; a) y.,aTa TO xO.TW TQ1TfJ,UO

QIO y.,at (3) xaTa ra 2/3 mmj<;. (H aVEVQE01) Try<; avw/tWJa<; OTfJV cpa01) avr1} XaJ fJ XEtQI71JQ
Ytl~1} avnpuwm01) TfJ<;, oiDEI ra XW.VrEQa /tEtEYXEIQ1JTlxd a:rwrdiopara). 

ElX. 3. L,XacpoxECpaAia a) nA.1}(1)<; 

aVyI<A.Et01) TfJ<; o/3EJ.wia<; Qacp1j<; OE 
3D-CT anwa5v/01) T1)<; avwpaA[a<; 
/31,(32) WY6.A.f} aVE,1)01) T1)<; nQoo(JtO
mof)[G<; OWPETQI71J TOO xQGvil71J XQI 

pdw01) T1)<; GPCPI/3QEY/WTl.X1}<; OE G
JTJ.t<; GE,OVIXE<;TOPE<; XQI TOPE<; 3D
CT 
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Euc.10. M.R.l, Tl Wi oj3r:J.wlu; TOf.1ec; xat 13) M R I, T2Wi oj3r:J.wIEC; TOf.1ec;. K(}avlO
naydc; OiavpEC; (awf.1aIEC;) onov xa(}axrTJQwwtG. anflxovt1;'EWt TO UTJf.1do O'lJVe
vWUTJC; xat TO avenacpo TOV EyxEcpaAtKoV naQEyxVf.1aroc;. 

AI
 

Etx.ll. A" anO"/.w(}w()daa K(}aVtOnayrjc; aOE(}cp1j, eva r(}If.1TJvo w;rG. TOY anoxw(}t
a,uo anEtKovll;,EWt TO OaT/KO OJ..flf.1f.1a ano ano rTJv n(}01JYTJ()tfaa Enef.1j3aaTJ Kat 
TJ EU(}OnAW(}TJ avvoadwUTJ rTJC; f.1fTwnwlac;, arupavwlac;, AEJrtOOflOoVC; Kat Aaf.1
j300flOOVC; (}acpijc;, EVa! na(}aw;vovv aVO/Kdc; TJ oj3r:J.wla (}acp1j Kat TJ f.1EyG.ATJ nT}yrj 
(TJ f.10QrpoAoyla rTJC; avwf.1aAlac; avijKEt arTJv nAaYIOKEcpaAla). 

I:u~Tj"CTJaTJ 

~LaXQLVOVtaL OVO ~OQqJEe; rtQwtorta80ue; XQaVLoouvOOtEWOl]e;. 01 a

.1TUC; rtOU aqJoQouv OE ~La 1] OVO to rtoM QaqJEe; (oxaqJOXEqJaALa, tQLYWVOXE

qJaALa, ~QaXUXEqJaALa, rtAayLoXEqJaALay' XaL 01 avv(kn:c; XQaVLOOUV00tEW

OELe; onou rtQOO~UAAOvtm nEQLOo6tEQEe; QaqJEe; (ol;UXEqJaALa, ~LXQOXEqJa

ALa) 3.•.9. Ano ne; artMe; ~OQqJEe;, l] oxaqJoxEqJaALa aqJoQu tl]v rtQWL~l] aU

YXAELOl] tl]e; o~EALaLae; QaqJTje;. ElVaL l] mo OUXvll Otan0tLXU, IlE ~aOl] tl]v 

OLE8v1] ~L~ALOYQaqJLa artotEAWvtae; rtEQLrtOU to 50% tWV artAWV xQavtOou
VOOtEWOEWV XaL XUQLWe; aqJoQu ta ayoQLal,IOII. 

Ltl]V oxaqJoxEqJaALa EXOUIlE aul;l]ol] tl]e; rtQo060nL08tae; oLallEtQOU xm 

oaqJ1] ~ELWOl] tl]e; rtAuyLae; oLa~E

tQou, ~E rtQoEl;oX1] twv ~EtWmaL

wv OYXW~UtWV ELK 3 (a,~,y). EOw 

nQEnEL va lOvW8EL on XaL l] ~l] 

rtA1]Ql]e; OUVOOTEWOl] tl]e; O~EALaLae; 

QaqJTje; ~OQEL va OWOEL rtaQO~OLa 

artotEAEO~ata. Ltl]V rtAayLOxEqJa

ALa EXOU~E tl]v rtQWL~l] aUYXAELOl] 

tl]e; OtEqJavtaLae; Tj tl]e; Aa~~oo£L

ooue; QaqJ1]e; EtEQonAEuQa. Aoyw 

tl]e; OUYXAELOl]e; lOU EVOe; l]~LOEWe; 

tWV QaqJwv UrtuQXEL EAUUWOl] tOU 

oyxou tOU rtQOO~E~Al]~EVOU ~E

Qoue; taU xQavLou XaL CPUOLXU avtLQ

QomonxTj aul;l]ol] tl]e; UAAl]e; rtAEU

Que;. AvaAoya J!E tl]V rtQOO~E~Al]

J!EVl] nEQLOXTj l] rtAaYLOxEqJaALa 

oLaxQLVEtaL OE rtQo08La XaL OrtL

08La. Ltl]V rtQo06La rtAayLoxEqJa

ALa rtaQatl]Q€CtaL EtEQOrtAEUQrj ou

VOOtEWOl] tl]e; OtEqJaVtaLae; QaqJTje; 

~tE EmnEOWOl] tOU J!EtWmaLou 0

yxw~atOe;, avU1j!wol] tOu XOYXLXOU 

tol;ou XaL 1j!EUOoEvoqJ8aAJ!0e; rtOU 

Ol]~LOUQYEL ~La aou~J!EtQLa tOU 
rtQoo<'llrtOU, oav «~uoxa aQAExL

vou» Etx 4 (a,~). Ltl]V ortL06La rtAa

yLOxEqJaALa, rj onoLa ELVaL anOtE

AEO~a Otl]e; rtQWLJ!l]e; ouyxAELOl]e; 

IlLae; AaJ!~OOELOOUe; QaqJ1]e;, naQa
tl]QELtaL EmrtEOWOl] tOU tVLOU aU

OTOLxa J!E tl]v OUVOOTEWOl], xa8we; 

XaL nQonEtELa tOU avtC6Etou ~QEY

~anxou XaL tOU aUOTOLXOU xQota

qJLXOU oyxwJ!atOe;. Ltl]V tQLYWVO

xEqJaAla EXOU~E rtQowQl] OVyXAEi.

Ol] tl]e; ~EtWma(ae; QaqJTje; rtOU OUV

OUUSEtaL rtoAMe; qJOQEe; ~E UrtOnAa

oLa twv l]8J!oELOWV OOtWV xm u

nOtEAoQLOIl·O (~Laxav8tx1] arto

otaol] J!LXQOtEQl] tWV 15 mm yLa 

~QEqJl] ~LxQOtEQa tOU EtOUe;). LE 

OrtUVLEe; rtEQLrttwOELe; urtaQXEL XaL 

avw~aALa tOU eyxEqJUAOU (oAonQo

oeyxEqJaALa) Etx 5 (a,~). Ltl]V ~Qa

xuxEqJaALa EXOUJ!E nQwtJ!l] ou

yXAELOl] tWV OtEqJaVtaLWv QaqJwv 

rtau OOl]yEL OE xQavLo 1j!l]AO, nAatU 

XaL ~LXQOV J!1]XOUe; J!E aul;l]ol] t1]e; 

a~qJL~Qey~anx1]e; oLa~EtQou ELX 
6(a,~,y). H ~QaxuxEqJaALa ouvouu

sEtal xm J!E ta oUvoQoJ!a Grouzon 

XaL Apert. Ltl]V ol;uxEqJaALa unaQ

XEL rtQWL~l] OUyXAELOl] OAWV tWV 

QaqJwv, ~E rtaQa~ovTj aVOLXtTje; J!o
vov tl]e; J!eyuAl]e; rtl]yTje; Etx 7 (a,~). 

Ltl]V rtAawxEqJaALa EXOUJ!E nQwL

~l] OUYXAELOl] tl]e; AaJ!~OOEtOOVe; 
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Qaqnj<;.(I-lOVl] 1j OE 01Jv{'nJa0l-l0 I-lE 
o.AAE<; O'UVOm:EWOH<;). Ltr]V I-lLXQO
xEcpaALa oAE<; OL QacpE<; t01J XQaVL
01J EX01JV JtQowQa 01Jvom:Ew8EL ELX 
8 (a,~,y). OL ao8EvEL<; a1JtOL EI-lcpa
vu;,01JV EJtLJtQoo8Eta a1Jsl]I-lEVl] EV
ooxQavLax1j JtL£Ol], Esocp8aAI-l0 XaL 
atQocpLa t01J OJttLXOU VEUQ01J9. 1O• 

BE~aLw<; OL I-lEYaAutEQE<; JtaQa
1-l0QCPWOH<; t01J xQavL01J OXEtu;,O
VtaL I-lE tl]V JtAayLOxEcpaALa. Avo.

Aoya I-lE tl]V ~aQUtl]ta tl]<; JtAayLO
xEcpaALa<; OLaxQLVOvtaL 3 tUJtm: Tv
3tO~ 1. ITaQExxALOl] tTI<; QLVLX1j<; Jt1J

QaI-lLOa<;. Tv3to~ 2. ITaQExxALOT] TT]<; 
uVLoa<;, a01JI.qAEtQLa t01J OCPl]VOH

oov<;, OQLSOVtLWOT] t01J o.sova t01J 
AL80ELoou<;. Tv3to~ 3. ITQoo~oA1j 

t01J ~aOLxou tl-l1jl-latO<; t01J LVLaxou, 
I-lE aVWl-laALa tl]<; xQavLOoJtoV01JAL
x~<; aUvOEOl]<;. 

'Exo1JV JtQOta8d JtOMWV ELOWV 

XELQOUQYLXE<; EJtE~I~o.OH<; yw tl]v 
avtLlJ.nWJtLOl] tl]<; xQavLOO1JVOOtE

wOl]<;, yLa MyO'U<; anoO'Ul-lcpoQl]Ol]<; 
tWV EVOoxQavLaxwv 00I-lWV ana 
XaL yLa aLo8l]tLxou<; Myo1J<;. ITa
vtW<; oAm 01JI-lCPwvovv on l] avtL
I-lEtwmOl] JtQEJtEL va ELVaL taxvta
tT] XaL m:a JtQWta XQovLa TT]<; sw1j<; 
yLa va I-lT]V JtaQaxwAu8EL l] av6.JtTu
Sl] t01J EYxEcpaA01J ElX 2 (a,~). 

ELVaL yvwOtO OtL 0 oyxo<; t01J 

EYxEcpaAo1J oLJtAaOLaSEtaL t01J<; 
JtQWt01J<; I-l1jVE<; tl]<; sw1j<; ,EVW tQL
3tf,aOLaSnaL m:a JtQwta 2-3 Etl]3.7. 

LE oAE<; tL<; oo~aQE<; 1-l0QCPE<; 
xQavLoO'UvOOtEWOl]<; JtQoxaAouvtaL 

OLaVOl]tLX~ xa8vm:EQT]Ol], OJW0I-l0L 
XaL OLataQaXE<; oQaoEw<; Myw a1J
Sl]I-lEVT]<; EVOOXQaVLa<; JtL£Ol]<;2.3 . H 
1JJtoAoytOtLx1j tOI-l0YQacpLa OE O'UV
o1Jaol-l0 I-lE tl]V 3D-YT dVaL OL I-lE
800m EXAoy1j<; yLa tl]V I-l EA.Etl] tl]<; 
JtaQ01JOLa<; 1j 1J.l] xQavLOO1JVOOtEW
Ol]<; XaL aJtotEAEL tl]V ~aoT] OtOv 

0XE()WOI-lO tl]<; oQ80AoyLOtLX~<; 

XHQ01JQYLX1j<; aJtoxatam:aoT]<; ElX 
9 (a,~). AvacpEQ8T]xE Otl]v Ewayw
y1j tl]<; EQyaoLa<; I-la<; a1Jt1j<; XaL O'U
!J.1tEQLAa~aI-lE tL<; xQavLOJtaYEL<; OL
OWE<; aOEAcpE<; (oLal-laLE<;) I-lEta tOY 
EJtLt1JX1j aJt0xwQLOI-l0 t01J<;. ELVaL 
yvwm:o OtL ta xQavLOJtay1j OL01Jl-la 
ELX ] 0, anotEAovv I-lLa ano tL<; oJta
VLOtEQE<; O'UyyEvEL<; avwlJ.aALE<;, a
VnOtOLXWvta<; OE 26% oAwv tWV 
01JVEVWI-lEVWV (OLal-laLwv) OLOVI-lWV 

B'
 

ElX. 12. B' a:rwxwQIO()e!aa xQavLOnayrjc; aOEQiprj (naQoflOLQ aXT/vOfloQipOAOYlXa. 
EVQrjflara). LT"fJV nEQlnTWO"fj aVTrj TO oaT/XO iME1fl!LQ e!vw fllXQOrEQO. 

XaL El-lcpavu;,Ovta<; EJt(mWOT] TT]<; to.SEW<; t01J 0,6 11.000.000 YEVV~OEWv15.na
QatT]QELtaL 1JJtEQOX1j t01J 81jAEw<; cpUA01J OE avaAoyLa 8~A1J/aQQEv 4/1. 

OL Bucholz et al tasLVOIJ.T]Oav ta xQavLOJtay1j OL01Jl-la O£ 41JJtoxaTT]yoQL

£<;, avo.Aoya I-lE TT]V Jt£QLOX~ 01JVEVWOl]<;: IJ.EtWJtLaLa, ~QEYI-lanxa, xQOtacpo
~QEYI-latLXo. XaL LVLaXa16. H 3 D-C T, anotEAEL JtoAUtLI-ll] JtQOEYXHQT]tLX~ 

anELxovwnx~ I-lE8000 xa8w<; avaOELXVUEL I-lE oacp~vHa tl] 8E011, tl]v EXta

Ol] XaL tOV tQoJto 01JVEVWOT]<;, anoxaAvJttOvta<; O'UYXQovw<; XaL TUXOV 0.1.1.£<; 
O'UV'UJtaQX01JOE<; OLal-laQtL£<; t01J Om:ELV01J xQavL01J 17 . MEtEYXHQl]tLXa l] 3D 
- C T anOOELxvunaL XQ1jOLI-lT] OtOV EAEYXo tl]<; avaJtt1JST]<; tl]<; xQavLax~<; 

xa1jJa<; tWV anoxwQ108Evtwv OLOUI-lWV, lIE TT]V XataOHSl] TUXOV 01JyxAELoE
WV tWV Qacpwv 1j tl]<; JtaQal-loQcpWOT]<; t01J ox1jl-lato<; t01J XQaVL01J ELX 11,]2. 
L1J!J.1t£Qa0l-lanxa to £1JQv cpaol1.a tWV xQavLOO1JVOOtEWOEWV anoOHXVU01JV 
t01J<; JtOLXo..01J<; tQoJt01J<; IJ.E t01J<; OJtOL01J<; m EIJ.~Q1JOAoYLxoL l1l]xavLOl1oL Jta
QExxALV01JV ano to cp'UOLoAoyLxo. H aVaA1JOl] a1Jtwv tWV avwlJ.aALwv IJ.E tl]V 

~01j8Ha tl]<; 1J.0QLax1j<; YEVEtlX1j<; l1a<; OOT]Y£L Otl]V xatavol]oT] a1Jtwv tWV 

l1T]xaVLOlJ.wv. A1Jto IJ.JtOQEL va OOl]Y~OH OtO IJ.EnOV Otl]v JtQoAl]1jJl] twv 
xQavLoO'UvOOtEWOEWV 1j aXOlll] XaL tl]V aJtoxatam:ao~ t01J<; OE yovL(:naxo 
EJtLJtEOO. 

EuxaQLO'ti£~ 

E>EQIJ.E<; E1JxaQLOtL£<; on<; XHQLOtQLE<; t01J asovLxoU tOlJ.oYQaCP01J X1JQLE<; 
TooAaXLOO1J XQ1JoouAa XaL ITaJtJt1j KAT] I-lavtouAa, yLa tl]v <JUI1~oA1j t01J<; 
Otl]v EXJtOVl]<JT] TT]<; £QyaoLa<;. 
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