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MEPIAHYH

ZKOIlOZ: O kaBopiopods tns Béons kal tou peyéBous
s kdww yvdBou otnv Tégn II, katnyopia 1 katd
Angle givar onpavukn, t0go otnv didyvwaon 600 Kal
oto ox€610 Bepaneias tns cuykekpipévns odovionpo-
ownikns avwpadias. ZKonos tns €PEUVNTKNS aAUTNS
epyaaias gival o kaBopiouds tns Bons Kal TOU pEeyE-
Bous tns kdtw yvdBou eAfnvonaidwv niikias 10-12
€wwv pe ouykieiolakh avwpadia Tagns II, katnyopia
1 katd Angle ka1 n &igpeuvnon twv mBavav diago-
pmV petatl twv 6Uo PUAwWV.

IXEAIAXMOZX MEAETHE: Nepypa@ikn penémn
XPONOZX KAI TOMNOL APAZHZ: To ufiké tns peAétns
OouyKevipwOnke 1o 1992 ka1 npoépxetar and ta
apxeia teoodpwv 161wuKkdV 0pBodovVIK®Y 1aTpEinV
otnv Bggoanovikn.

YAIKO KAI MEGOAOI: Metd and avaokénnon twwv
eakédwv 6Awv twv acBeviv nou Bepangdtnkav o
téooepa 161wukd opBodovukd 1atpeia emAéxtnkav
136 nAdyies KeQANOMETPIKES aKUVOypaPies naidiwv
niikias 10-12 etv nou npoépxoviav and to 610
aKuvoypa@ikd epyactnplo kai nAnpoucoav ta Keith-
p1a tns peéns.

KYPIEX METPHEEIZ: H npoowmknh ywvia, n ywvia S-
N-B, n ywvia S-N-Pog, n ywvia tou emnédou tns KAtw
yvdBou, n ywvia tou npocwmkou aG&ova, 1o UYos tou
kdtw npoownou, n npocBionicBia Béon tou kAddou
s kdtw yvdBou, 10 PNKOS TOU GOUATOS NS KATW
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SUMMARY

AIM: The determination of the position and the size of
the mandible in Class II, division 1 malocclusion is
important, both in diagnosis and in treatment plan of
this specific dentofacial anomaly. The aim of this
investigation is the determination of the position and
the size of the mandible in Greek children aged from
10 to 12 years with Class II, division 1 malocclusion,
and the investigation of the possible differences
between genders.

DESIGN: Descriptive study.

SETTING: The material of the study was collected in
1992 and derived from the archives of four orthodon-
tic practices in Thessaloniki.

MATERIAL AND METHODS: After review of the files of
all the patients treated in four orthodontic practices,
136 lateral cephalometric radiographs of children
aged from 10 to 12 years were selected. The radi-
ographs came from the same laboratory and fulfilled
the criteria of the study.

MAIN MEASUREMENTS: The facial angle, the S-N-B
angle, the S-N-Pog angle, the mandibular plane angle,
the facial axis angle, the lower facial angle, the
anteroposterior ramus position, the mandibular body
length, and the mandibular ramus height.

RESULTS: a) The mandible is retrognathic b) the length
and the height of the mandibular body were found
small ¢) the individuals of the sample of this research
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yvdBou ka1 1o Uyos tou kAadou tns kdtw yvdabou.
AMOTEAEEMATA: a) H kaww yvaOos sival omoBoyva-
Bikh B) 1o pnkos ka1 Uyos tou kAddou tou cwpatos
s Kdtw yvabou napatnpnBnkav pikpd. y) ta drtopa
tou Oeiypatos tns épeuvas autns, TeEivouv MPos 1o
dofixonpdowno okedeukod tuno kai 6) 6ev BpéBnkav
b1apopés petau v duo PUAwY ektds and to UYos
tou kAddou tns katw yvdbou nou BpéBnke otatiouka
onpavukda peyadutepo ota ayopla and 6u ota Kopi-
1010.

Né€ais kfadia: Tuykisioiakn avwpania Tagns II, kdtw
yvdBos, kepanopetpia

EAR OpBob EmO 2007;10:41-52.

Mapennebn: 07.12.2006 - Eyve dektn: 02.05.2007

ELZATQrH

Ze emdnponoyikés penétes nou éyivav oe Sidpopous nin-
Buopous diamotwBnke éu n ouxvotnta tns odovioyvabi-
khs avwpanias Tagns II, katnyopia 1 katd Angle noikinel
andé euin og pun kot and eBvotnta og eBvdtnta (Haynes,
1970, Thilader’, 1973; Garner ka1 Butt, 1985; El Mangoury
ka1 Mostafa, 1990; Lew ka1 auv., 1993; Brunelle ka1 ouv.,
1996; Proffit ka1 ouv., 1990, 1998; Onyeaso, 2004; Donaie
ka1 ouv., 2006). £tn B. EAAGSa og ouvono 8018 nabicov
nfikias 12-14 ewov BpéBnke n Tagn II katnyopia 1 ot
nooooté 11,81% (Kolokithas ka1 auv., 1990).

H aruonoyia tns odovtonpoowmikns avwpadias s Tagns
I, katnyopia 1 katd Angle sivan anotéfeopa noAnwv
napayoviwv nou ennpedzouv tnv augnon ko avanwén
Tou odovtonpoowmnkoU cuunAéypatos kal NoAnés popés
givar mBavov va pnv pnopei va evoxonoinBei évas cuyke-
kpiyévos napdyovias (Kurol kar ouv., 1995; McNamara,
2000; Proffit, 2000). Mapoéio nou sivar duokofo va yvw-
pizoupe v akpiBn aimofdoyia nou npokdiece v avw-
pafia auth, npénel va yvwpizoups tnv mBavh aitia h
arties, us onoies ka1 npénel va AaBoupe undyn otov oxe-
S1aopé tns Bepaneias.

Baoikdé xapaktnpioukd wns avwpanias auths anotenei to
péyeBos kan n Béon tns kdtw yvdbou. O1 Rothstein (1971)
ka1 Adams ka1 Kerr (1981) avagépouv éu to anéluto
péyebos, phkos tns katw yvabou og acBeveis pe avwpadia
Ta&ns 11 katnyopia 1 6¢ Giapéper and autd oe dropa pe
Tagn 1. O Ishii ken o1 ouvepydites tou (2001) Bphkav éu 10
pNKos tou kAAadou tns kdtw yvaBou ot Ianwves 8-15 etwv
pe avwpadia TaEns II katnyopias 1, nou petpnBnke pe thy
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tend to the dolichofacial skeletal type and d) no dif-
ferences were observed between genders with the
exception of the mandibular ramus height which was
found to be higher in boys than in girls.

Key words: Class II malocclusion, mandible,
cephalometry
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INTRODUCTION

In epidemiological studies accomplished in several popu-
lations, it was established that the incidence of Class I,
division 1 malocclusion varies among races and nations
(Haynes, 1970, Thilader, 1973; Garner and Butt, 1985; El
Mangoury and Mostafa, 1990; Lew et al., 1993; Brunelle
et al., 1996; Proffit et al., 1990, 1998; Onyeaso, 2004;
Donaie et al., 2006). In a total of 8018 children in North
Greece aged from 12 to 14 years, Class I, division 1 was
found in a percentage of 11.81% (Kolokithas et al.,
1990).

The etiology of Class I, division 1 malocclusion is a result
of many factors affecting the growth and the develop-
ment of the craniofacial complex, and many times it is
possible that a specific factor cannot be implicated
(Kurol et al., 1995; McNamara, 2000; Proffit, 2000).
Although it is difficult to recognize the exact etiology of
this malocclusion, we have to know the possible cause or
causes, which have to be taken into consideration in the
treatment planning.

The length and the position of the mandible are essen-
tial characteristics of this malocclusion. Rothstein (1971),
and Adams and Kerr (1981) report that the effective
mandibular length in Class II, division 1 patients does
not differ from that of Class I individuals. Ishii et al.
(2001) found in Japanese aged from 8 to 15 years that
the mandibular ramus height, measured as the distance
Ar-Go, is statistically significant lower than that of nor-
mal individuals, while the mandibular body, measured as
the distance Go-Me, was not found to differ from that of
normal individuals. The majority of researchers, however,
conclude that the mandible is retrognathic in relation to
other cranial structures (Elsasser and Wylie, 1943; Dre-
lich, 1948; Renfroe, 1948; Nelson and Higley, 1948; Craig,
1951; Blair, 1954; Henry, 1957; Hunter, 1967; Hitchcock,
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anéotaon Ar-Go, €ival otououkd onpavukd HKpOtepPo
andé autd twv QuOIoAoYIKWV atdpwv. Evd to phkos tou
OMMATos s KAtw yvdbou, nou PetphBnke pe tv andota-
on Go-Me, BpéBnke va pnv Siapépel ané autd wwv puoio-
foyikav atdpwv. H nAgloyngia wv gpsuvnimv NAviws
kawadnyser 6u n kdw yvabos eivar omaoBoyvabikh ot
oxéon pe dnfes dopés tou kpaviou (Elsasser kan Wylie,
1943; Drelich, 1948; Renfroe, 1948; Nelson ka1 Higley,
1948; Craig, 1951; Blair, 1954; Henry, 1957; Hunter, 1967;
Hitchcock, 1973; Harris ka1 ouv., 1973; McNamara, 1981;
Hildwein ka1 ouv., 1986; Ishii ka1 ouv., 2001; Tukasan ka1
ouv., 2005), napénio nou avagépetal and dAdous 6T n
Béon s kdw yvaBou eivan opBoyvabikn oe dropa pe
avwpania Ta€ns 11, katnyopia 1 katd Angle (Adams, 1981;
Rothstein, 1971). O1 Elsasser ka1 Wylie (1943) Bphkav &ia-
Qopeukn v Béon s kdw yvdBou avdpeca ota duo
@UAa, apou Bpnkav 6u n katw yvdbos sivan omaboyvabi-
Kh ous yuvaikes v opBoyvabikn otous dvipes aobeveis
pe avwpania Tagns II katnyopia 1.

O npoadiopiopods s Béans ka1 Tou peyéBous ths KATw
yvaBou otwnv Tagn II, katnyopia 1 katd Angle givan onpa-
VKR, 1600 otnv Sidyvwon tns ouykekpipévns odovionpo-
owmkhs avwpanias, 660 ka1 oto oxédio Bepansias nou Ba
npénel va akolouBnBei yia va emteuxBei n evappoévion
WV OXE0EWV TWV Yvabwv.

IKOMos NS €PEUVNUKNS QUTAS €pyacias nou anotenei
HEPOS YEVIKATEPNS £pEuvas, €ival 0 KaBOPIoPOS Twv THMV
twv petaBAntmv nou xapakinpizouv th Béon kai 1o péye-
Bos s kGww yvabou o€ KePANOMETPIKES aKTVOypapies
EAAnvonaibwv niikias 10-12 etov pe ouykigioakh avw-
pafia Ta€ns II katnyopia 1 katd Angle kar tnv Sigpelvnon
v mBavav Siapopiv petagu twv 60o puAwv.

YAIKO KAI ME©GOAOX

To uiik6 auths tns épeuvas anotéieaav 136 nidyies kega-
Aopetpikés akuvoypapies nadiwv niikias 10-12 ey,
nou npoépxoviav and to 1610 akuvoypaPikd Epyacthpio,
o1 ornoies emiéxBnkav and acBeveis nou avazhtnoav
opBodovukn Bepansia o€ téaoepa 16 1WTKG opBodovukd
1atpgia..

Anoé ta 136 autd nAdyio kKepanopETPIKA akTuvoypapnpa-
10, 1a 68 avhkav og ayopia péons nfikias 11,3 xpovwv Kai
10 68 og kopitaia péons niikias 11,4 xpévwv. H emioyn
WV atOpwV €yIVe e Ta s KPITNPIa: a) n oxéon twv odo-
VUK®V @paypwv va sivar o Tagn 11, kawnyopia 1 katd
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1973; Harris et al., 1973; McNamara, 1981; Hildwein et
al., 1986; Ishii et al, 2001; Tukasan et al.,, 2005),
although others report that the position of the mandible
is orthognathic in Class II, division 1 individuals (Adams,
1981; Rothstein, 1971). Elsasser and Wylie (1943) found
a different mandibular position between genders, since
they found that the mandible is retrognathic in women
but orthognathic in men patients with Class II, division 1
malocclusion.

The determination of the mandibular position and
length in Class II, division 1 is important in both the diag-
nosis of this particular malocclusion and the treatment
plan which should be followed in order to achieve the
harmonization of the jaws relationships.

The aim of this study, which is part of a broader research
project, is the determination of the values of the vari-
ables characterizing the position and the size of the
mandible in cephalometric radiographs of Greek children
aged from 10 to 12 years with Class II, division 1 maloc-
clusion, and the investigation of the possible differences
between genders.

MATERIAL AND METHOD

The material of this study consisted of 136 lateral
cephalometric radiographs (taken at the same laborato-
ry) of children aged from 10 to 12 years who had all been
treated in four orthodontic private practices in Thessa-
loniki.

Of these radiographs, 68 belonged to boys of mean age
11.3 years, and 68 to girls of mean age 11.4 years. The
selection of the individuals was based on the following
criteria: a) Class 11, division 1 dental relationship with an
overjet of minimum four millimeters, b) no extractions or
congenitally missing permanent teeth, c) dental crowd-
ing no more than 2 mm, d) no previous orthodontic
treatment, e) no prosthetic works in the oral cavity, f)
children of Greek origin, g) healthy children without
craniofacial anomalies, syndromes or other pathological
conditions, and h) children aged from 10 to 12 years.
All lateral cephalometric radiographs were taken at the
same laboratory under similar conditions. Patient’s head
was positioned at the cephalostat in such a way so that
the Frankfort Horizontal could be parallel to the floor,
teeth were in occlusion and lips in rest position (Solow
and Tallgren, 1971). Parental informed consent was
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Angle, pe opizévua npédragn touddxiotov téooepa xifio-
otd, B) o1 odovukoi gpaypoi va eivar xwpis e§aywyés n
ouyyeveis efneipels povipwv dovuwv, y) o1 odovukoi
Qpaypoi va pnv éxouv ouvwouopd peyanltepo twv 2
xifiootwv 6) va pnv éxel nponynBei opBodovukn Bepa-
neia., €) va pnv éxouv tonoBetnBei oto otépa NPoabeuKES
epyaoies, z) a naidid va givan eAANVIKAS Kataywyns, n) ta
naidid va sivar uyin Xxwpis KPAVIONPOOWMIKES avwpanies,
ouvbpopa n dnnes naBonoyikés kataotdoels kai ) n ni-
kia tous va Kupaivetan ané 10 £ws 12 etwv.

H Anyn 6Awv twv niayiov KEPAROUETPIKWY aKUvVoypa-
QIv €yve ano 1o i610 akuvonoyikd epyactnpio Kal e TS
ibies otaBepés ouvbnkes. Katd tn Anygn, n kepaih tou
aoBevoUs tonoBetnbnke otov kepanootdin, €101 MOTE 1O
kiviké eninedo ts Opavkpolptns va sivar napdiinio
YE 10 Ndwwua, ta 66vua og péyiotn cuvappoyh Kai ta
xeiin og Béon avanauons (Solow kai Tallgren, 1971). H
akuvoypa@ikn e&étaon twv naidiwv €yive pe v oUPQW-
VN YVOMN TV YOVEWV TOUS.

‘Eyive ixvoypd@non 6Awv v KEQANOUETPIKWY aKTUVOYPa-
@iV, akodouBnaoe n yneionoinon tous ato Digitizer ka
€YIVe n eNe€ePyaania wwv CUVIETAYUEVWY ONpEiwv Oto NPo-
ypaupa PorDios. Na tv épeuva auth xpnaigonoindnkav
24 xepanopetpika onpeia (Eik. 1).

Ané v ensCepyaoia auth unofoyiotnkav kar pedetndn-
Kav o1 KEQANOMETPIKES TUES entd petaBAntwv nou npoo-
Hiopizouv tn Béon ns kdtw yvabou kar duo petaBAntwv
nou npoadiopizouv 1o péyebos tns katw yvabou, ané 610-
popeukés peBodous kepanopelpikhs avauons nou eni-
AéxBnkav pe Bdon tnv eupUtnta xphon tous and Opbo-
HovukouUs (Keim ka1 ouv., 2002) pe okond va evioxuBsi n
aflomotia tou anotenéoparos (Eik. 2).

Ztnv napouca peAétn nou apopd tnv penétn tns B€ons kan
Tou peyéBous tns kdtw yvdBou og EAAnvénmda niikias
10-12 ewwv pe ouykAeioiakh avwpania Tagns II katnyopia
1 katé Angle, o1 kepanopetpikés petaBAntés nou xpnai-
ponoinBnkav eivan n npoowmkn ywvia (N-Pog/FH), n
ywvia S-N-B, n ywvia S-N-Pog, n ywvia tou emnédou tns
kdtw yvaBou (MPA), n ywvia tou npoowmkou afova (Pt-
Gn/N-Ba), 10 Uyos tou Kdtww npocwnou (ANS-Xi-Pm) ka1 n
npoaBioniotia Béon tou kAddou tns kdww yvdBou (Xi-
CF/PTV), o1 onoies npoadiopizouv tn Béon tns kdtw yvd-
Bou. Ak6pa peethBnkav 10 PAKOS TOU GWHATOS TS KATW
yvabou (Xi -Pm) ka1 1o Uyos tou kAddou tns kdtw yvabou
(CF-Go), petaBAntés nou npoodiopizouv 1o péyebos tns
Kdtw yvdOou.
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obtained for the radiographic examination of the chil-
dren.

All the cephalometric radiographs were traced, the trac-
ings were then digitized, and the cephalometric land-
marks were analyzed with the use of PorDios software.
24 cephalometric landmarks were used in the present
study (Fig. 1).

The cephalometric values of seven variables for the
determination of the mandibular position and two vari-
ables for the determination of the size of the mandible
were evaluated. These variables are included in different
cephalometric analysis methods, and were selected
according to their popularity among orthodontists (Keim
et al, 2002), in order to corroborate the reliability of the
result (Fig. 2).

In the present study, concerning the evaluation of the
position and the size of the mandible in Greek children
aged from 10 to 12 years with Class II division 1 maloc-
clusion, the following cephalometric variables were
used: the facial angle (N-Pog/FH), the S-N-B angle, the S-
N-Pog angle, the mandibular plane angle (MPA), the
facial axis angle (Pt-Gn/N-Ba), the lower facial height
(ANS-Xi-Pm), and the anteroposterior ramus position (Xi-
CF/PTV) for the assessment of the mandibular position.
Furthermore, the mandibular body length (Xi -Pm), and
the mandibular ramus height (CF-Go) were used for the
assessment of the mandibular size.

Statistical analysis

Basic descriptive statistics was calculated for each vari-
able, for the total sample and for each gender separate-
ly, i.e. the mean value, the standard deviation, the mini-
mum and the maximum value. Besides, data were tested
for normality by means of Kolmogorov-Smirnov test. T-
test was used to compare the mean values of the vari-
ables following a normal distribution in both genders,
while the non-parametric Mann-Whitney test was used
for these variables that did not follow a normal distribu-
tion even in one gender.

The level of significance for all statistical tests was set at
a=0.05.

Experimental error of the method

For the estimation of the experimental error, which is
connected to the identification of the cephalometric
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Eikéva 1. Kepanopetpika onpeia

Figure 1. Cephalometric landmarks.

Eikéva 2. ©éon kan péyebos kdww yvabou.

Figure 2. Position and size of the mandible.

Xtauoukn eneéepyaoia

Ynodoyiotnkav ta Baoika nepiypa@ikd otauoukd yia kb
petaBAnth, oto oUvono tou beiypatos kai yia kdBe puno
xwpiotd, 6nA. n yéon upn, n wmkh anékfion, n eAdxiotn
ka1 n péyiotn uph. Enions, eNéyxBnke n npooappoyn tous
oe Kavovikh katavoph pe tn xphon tns Sokipacias
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landmarks and their influence to the variables (Houston
1983), double tracings were made on 30 radiographs,
and the differences in mean values between the first and
the second tracings were calculated. These radiographs
were randomly selected, and the second tracing was
made from the same examiner one week after the first
tracing.

Statistical testing of the mean values differences was
performed by means of the paired t-test. The results of
the t-test revealed no significant difference for all vari-
ables (Table 1).

RESULTS

Descriptive statistics for each variable in the total sample
is shown in Table 2. All variables follow a normal distrib-
ution in total sample, since the level of significance for
Kolmogorov - Smirnov test was found to be higher than
a=0.05.

Descriptive statistics in the two genders and the compar-
ison of mean values are shown in Table 3. All variables
follow a normal distribution in both genders, with the
exception of the maxillary plane mandibular plane angle
(ANS-PNS/MPL) in girls, and the mandibular body length
(Xi-Pm) in boys. Mann-Whitney test was used for these
variables.

Mandibular ramus height (CF-Go) was the only statisti-
cally significantly different variable between genders
(p=0.002), and it was found to be significantly higher in
the group of boys.

DISCUSSION

In the present study, the position and the size of the
mandible were studied in Greek children aged from 10 to
12 years with Class II, division 1 malocclusion. For this
purpose, nine variables were studied; seven of them
determine the mandibular position, and two of them
determine the mandibular size. The facial angle evalu-
ates the anteroposterior position of the chin in relation
to the anterior cranial base, when Frankfort Horizontal is
used as the reference plane. The mean value was found
to be 86.620, lower than the corresponding normal
value (88.960) in Greek children aged from 10 to 15 years
(Koutsikou, 2000; Koutsikou et al., 2003), indicating a
posterior chin position in individuals with Class II, divi-
sion 1 malocclusion. The corresponding normal value for
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Kolmogorov-Smirnov. Ma tn cUykpion twv PECWV TUPMV
twv petaBAntdv avdpeoa ota duo eUAa xpnaigonoinBn-
Ke t-test yia ofes us petaBAntés nou akoflouBolv tnv
Kavovikh katavopn kai ota 6Uo euAAa, v yia 6oes dev
unnpxe kadh NPooappoyh o€ KAvoviKh KAtavoun, €0tw
ka1 o€ éva and ta dUo U, xpnoPoNoINBNKE N pn napa-
petpikn dokipacia Mann-Whitney.

Na énes us dokipacies opioBnke n 01BN onpavukdntas
va givan ion pe a=0,05.

To nepauauxé opdiua tns pueBébou

Na tov npoadiopioud tou neipapatkol oeanpatos, 1o
onoio givan oxeukd He TNV avayvmpion twv KeQanopepl-
KoV onpeiwv kol thy enibpach tous ous petaBintés
(Houston 1983), 30 akuvoypagies 1xvoypagnénkav yia
Heutepn popd kan unofoyioBnkav o1 Srapopés petagu v
péOWV TUMV NS KOs pas and us petaBAntés, nou avu-
otoixoUoav oto NP®Io kal oto SeUtepo 1xvoypapnpa. H
emAoyn twv aKuvoypagiwv Ntav tuxaia kai n 6eUtepn
@opd 1xvoypdenons éyive petd pia eBoopdda and tnv
np®n and tov idio gpeuvntn.

Ltauoukos éNgyxos tns Sapopds PEcwv UMV EYIVE E TV
BonBeia tns Sokipaaias t-test katd zeuyn. Ta anoteféopia-
10 tou t-test é6e1€av 6u Gev unnpxe otaTICUKA ohpavukn
S1apopd yia kapia and us petaBantés (Mivakas 1).

AMOTEAEXMATA

H nepiypagikh otauoukn avdiuon yia kGBe pia and us
petaBintés, oto olvono tou deiypatos napouaidzovial
otov Mivaka 2. Ones o1 petaBAntés spgavizovial va ako-
fouBouv kavovikh katavoph oto oUvono tou deiypatos,
apou yia 6ies us petaBAntés n otdOun onpavukdtntas (p)
yia tn dokipacia Kolmogorov — Smirnov BpéBnke peyanu-
tepn and a=0,05.

H nepiypagikn otauoukh ota §Uo @UAa kai n alykpion Twv
péowv TPV napouaidzovial atov MMivaka 3. Ofes o1 peto-
BAntés akoAouBoUv kavovikn katavopn kal ota 6Uo guAa,
€KTOS and v ywvia tv emnédwv s dvw Kai tns KAtw yva-
Bou (ANS-PNS/MPL) ota kopitoia kai to PAKOS TOU OWKAtos
s Kdw yvabou (Xi_Pm) ota ayépia. Ma us petaBAntés
autés xpnaiponoindnke n dokipacia Mann-Whitney.

Moévo n petaBAnth tou Uyous tou kAddou tns Katw yva-
Bou (CF_Go) napouaidzel gtaucukd onpavukn dagopd
avdpeoa ota duo @UAa (p=0,002). To Uyos tou kAGdou
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9-year-old Americans was found by Rickets et al. (1982)
to be 870. Different values for this angle are reported by
Hitchcock (1973) who found a mean value of 75.90 in
individuals with Class II, division 1 malocclusion aged
from 9 to 28 years, and by Rosenblum (1995) who found
a mean value of 85.410 in children with the same mal-
occlusion aged from 11 to 22 years.

S-N-B angle reflects the anteroposterior position of the
mandible in relation to the anterior cranial base (SN). The
mean value of this angle was found to be 74.630, lower
than the value of 77.240 which is the corresponding nor-
mal value for Greek children aged from 10 to 15 years
(Koutsikou, 2000; Koutsikou et al., 2003). Similar values
for the S-N-B angle were found by Hitchcock (1973)
(74.40) in individuals aged from 7 to 28 years, by
Pancherz et al. (1997) (74.70) in a sample of children
aged from 11 to 13 years, by McNamara (1981) (74.80) in
children aged from 8 to 10 years, and by Rothstein and
Yoon-Tarlie (2000) 74.90 and 74.10 for 10- and 12-year-
old girls respectively, and 73.80 and 750 for 10- and 12-
year-old boys, respectively. A slight increased mean value
for S-N-B angle (75.760) was found by Rosenblum (1995)
in a sample of children aged from 11 to 12 years with the
same type of malocclusion. The mean value of the angle
found in the present study reflects the retrognathic posi-
tion of the mandible in the sample studied.

The S-N-Pog angle assesses the anteroposterior position
of the chin in relation to the anterior cranial base. The
mean value was found to be 75.640, lower than the cor-
responding normal value for Greek children of the same
age (78.010) (Koutsikou, 2000; Koutsikou et al., 2003),
indicating a posterior chin position in the sample of the
present study. Similar values for the S-N-Pog angle were
found in samples of children aged from 8 to 10 years by
McNamara (1981) (75.50), as well as by Pancherz et al.
(1997) (75.80). Rothstein and Yoon-Tarlie (2000) found
similar values for this angle in 10- (760) and 12-(75.10)
year-old girls with Class II, division 1 malocclusion, while
they found lower values in 10- (700) and 12-(73.50) year-
old boys, respectively.

In the present study, three different cephalometric vari-
ables (N-Pog/FH, S-N-B, S-N-Pog) were used from three
different cephalometric analyses for the assessment of
the anteroposterior position of the mandible in order to
corroborate the reliability of the result. The values of
these three variables agree with the retrognathism of
the mandible in the sample studied. Drelich (1948), Nel-
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Mivakas 1. To neipapaukd opanpa tns pebodou petd and &indn
pétpnon 30 akuvoypagimv.

Table 1. The experimental error of the method after double
measurement of 30 radiographs

MewaBAnti p
Variable

Mpoowmnikn ywvia N-Pog/FH (°) 0,841
Facial angle N-Pog/FH (°)

S-N-B (°) 0,537
S-N-Pog (°) 0,614
lwvia emnédou kdtw yvabou MPA (°) 0,683

Mandibular plane angle MPA (°)

lwvia npoownikoU a§ova N-Ba/Pt-Gn (°) 0,752
Facial axis angle N-Ba/Pt-Gn (°)

‘Yyos kdtw npoownou ANS-Xi-Pm (°) 0,659
Lower facial height ANS-Xi-Pm (°)

©éon kGdou katw yvabou Xi-CF/PTV (°) 0,654
Mandibular ramus position Xi-CF/PTV (°)

Mikos oapatos K. yvabou Xi°Pm (mm) 0,687
Mandibular body length Xi°Pm (mm)

“Yyos kAadou kdtw yvdBou CF°Go (mm) 0,492
Mandibular ramus height CF°Go (mm)

son and Higley (1948), Blair (1954), Henry (1957), Hunter
(1967), Hitchock (1973), Harris et al. (1973), McNamara
(1981), Hildwein et al. (1986), Ishii et al. (2001), and
Tukasan et al. (2005) agree with this finding. Besides, this
finding is in agreement with the cephalometric study of
Sayin and Turkkahraman (2005) for the determination of
the mandibular position in adult patients with a dental
Class II malocclusion. On the contrary, Adams and Kerr
(1981), Altemus (1959), Rothstein (1971), and Rothstein
and Yoon-Tarlie (2000) found the position of the
mandible to be orthognathic in samples of children with
Class 11, division 1 malocclusion.

The facial angle did not statistically differ between boys
(86.590) and girls (86.650) (p>0.05), neither did the S-N-
B angle (boys 74.380 and girls 74.870 p=0,435>0.05), nor
the S-N-Pog angle (boys 75.430 and girls 75.860 p>0.05).
Thus, in the present study, no differentiation was noticed
in the position of the mandible in relation to the gender,
while in contrast, Elsasser and Wylie (1943) found that
the mandible is retrognathic in women and orthognath-
ic in men with Class II, division 1 malocclusion.

The mandibular plane angle assesses: a) the inclination
of the mandibular body in relation to the Frankfort Hor-
izontal, and b) the mandibular ramus height. The mean
value was found to be 23.320, higher than 21.830 which

Mivakas 2. Nepiypagikn otauoukn yia t Béon ka 10 péyebos kdww yvabou ato alvono tou deiypatos (N=136).
Table 2. Descriptive statistics for the position and the size of the mandible in the total sample (N=136).

Méon T/ Tumkh Anokiion/  Eddxiotn Tipn / Méyiotn Tipn / p
Meanvalue  Standard deviaton  Minimum value = Maximum value
Mpoowmnikn ywvia N-Pog/FH (°) 86,62 3,06 77,13 93,92 0,731
Facial angle N-Pog/FH (°)
SNB (°) 74,63 3,72 64,86 86,50 0,661
SNPog (°) 75,64 3,72 65,88 86,70 0,978
lwvia emnédou katw yvabou MPA (°) 23,32 5,39 10,79 39,19 0,857
Mandibular plane angle MPA (°)
lwvia npoowmnkou G&ova N-Ba/Pt-Gn (°) 89,10 3,99 74,91 98,55 0,718
Facial axis angle N-Ba/Pt-Gn (°)
Yyos kdtw npoownou ANS-Xi-Pm (°) 43,56 4,92 35,54 62,86 0,367
Lower facial height ANS-Xi-Pm (°)
©éon kGdou katw yvabou Xi-CF/PTV (°) 15,85 3,06 7,16 24,85 0,958
Mandibular ramus position Xi-CF/PTV (°)
Mikos owpatos K. yvabou Xi’Pm (mm) 65,64 4,33 39,60 75,37 0,533
Mandibular body length Xi°Pm (mm)
‘Yyos kiddou kdtw yvdBou CF°Go (mm) 61,92 4,24 49,90 73,01 0,972
Mandibular ramus height CF°Go (mm)
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s Kaw yvaBou Bpébnke onpavukd au§npévo otnv
opada twv ayopimv.

LYZHTHIH

v épeuva autn pefetnBnke n Béon kail to péyebos tns
Kdw yvdBou oe eldnvénouda nfikias 10-12 v pe
ouykisioiakn avwpadia Tagns I, katnyopia 1 katd Angle.
MNa tov okonoé autd pedetnBnkav evvid petaBAntés anod us
onoies o1 entd npoadiopizouv th Béon s katw yvabou
ka1 o1 dUo npoadiopizouv 1o péyebos tns. H npoowmkn
ywvia ekupd v npoabionioBia Béon tou nwywva o€
oxéon pe v npoabia Bdon tou kpaviou, 6tav eninedo
avagopds sivan 10 eninedo tns Opavkpouptns. H péon
upn wns Bpébnke 86,620, pikpdtepn and v aviiotoixn
Quaiofoyikh upn (88,960) yia eAdnvénouia niikias 10-
15 ewwv (Koutsikou, 2000; Koutsikou kar ouv., 2003) kan
unodniwvel onioBia Béon tou Nwywva yia ta Atopa pe
avwpadia Tagn II, katnyopia 1 katd Angle. H avtiotoixn
Quaiofoyikh uph yia Apepikavous 9 etwv Bpébnke and
tov Ricketts ka1 ouv. (1982) va eivanr 870. Ala@opeukés
upés yia v ywvia auth avagépovial and tov Hitchcock
(1973) o onoios Bpnke péon upn 75,90 o€ dtopa niikias
7-28 gwwv pe avwpania Tagns II katnyopias 1 ko ané tov
Rosenblum (1995) nou Bpike péon upn 85,410 o naidid
niikias 11-12 ewwv pe v idia avwpadia.

H ywvia S-N-B ek@pdze tnv npoadioniobia Béon tns kdtw
yvabou oe oxéon pe tnv Npdabia Baon tou kpaviou (SN).
H péon upn s ywvias auths BpéBnke va eivan 74,630,
MIKPOTEPN and tnv avtiotoixn Guaolofoyikh Tph yia eAfn-
vonoufla nAikias 10-15 ewwv, nou BpéBnke 77,240
(Koutsikou, 2000; Koutsikou ka1 ouv., 2003). Mapdpoies
upés yia n ywvia S-N-B, Bpébnkav and tous Hitchcock
(1973) (74,40) o< dropa nikias 7-28 swwv, Pancherz kan
ouv (1997) (74,70) oe deiypa nandicov niikias 11-13 etcdv,
McNamara (1981) (74,80) os naibid niikias 8-10 ewwv Kai
Rothstein ka1 Yoon-Tarlie (2000) 74,90 ka1 74,10 yia Kopi-
toia 10 kan 12 etqv avtiotoixa kan 73,80 ka1 750 yia ayo-
pia 10 kar 12 etqv aviiotoixa. Aiyo peyanUtepn péon upn
s ywvias S-N-B (75,760) Bpébnke ané tov Rosenblum
(1995) ot beiypa nadiwv niikias 11-12 ewwv pe v idia
avwpadia. H péon upn s ywvias nou Bpébnke otnv
napouoa pefétn ekppdzel v omaBoyvabikn Béon s
Kdtw yvabou oto deiypa twv atdpwv nou peetnOnke.

H ywvia S-N-Pog ekupd v npocBionicbia 6éon tou
nwywva oe oxéon pe tnv npéobia Bdon tou kpaviou. H
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is the corresponding value in a sample of normal Greek
children (Koutsikou, 2000; Koutsikou et al., 2003), and
lower than the corresponding value (260) reported by
Ricketts et al. (1982) in a sample of normal individuals
aged from 9 to 12 years. A lower value for this angle
(26.60) was found by McNamara (1981) in a sample of
children aged from 8 to 10 years with Class II, division 1
malocclusion.

The facial axis angle assesses the direction of the facial
growth and at the same time the vertical position of the
chin. Its mean value was found to be 89.100, while the
corresponding value in a sample of normal Greek chil-
dren is 91.430 (Koutsikou, 2000; Koutsikou et al., 2003),
and that reported by Ricketts et al. (1982) in a sample of
normal Americans is 900. This finding shows that the
direction of facial growth in the individuals of the sam-
ple of the present study seems more vertical, while at
the same time it indicates the downward and backward
position of the chin in these individuals. A more vertical
facial growth was also found in Japanese girls aged from
8 to 15 years in the study of Ishii et al. (2001) assessing
the craniofacial characteristics in Japanese girls with
Class II, division 1 malocclusion.

The lower facial height reflects the skeletal relationship
between maxilla and mandible in the vertical dimension.
The mean value was found to be 43.560 and it seems
slight higher than the corresponding value in a sample of
normal Greek children aged from 10 to 15 years which is
42.430 (Koutsikou, 2000; Koutsikou ka1 auv., 2003), but
lower than the corresponding value (470) reported by
Ricketts et al. (1982) in a sample of children aged from 9
to 12 years. Compared to the sample of the normal
Greek children, the individuals of the present study tend
to the dolichofacial skeletal type, while compared to the
findings of Ricketts the individuals of the present study
tend to the brachyfacial skeletal type.

The ramus position angle Xi-CF/PTV determines the
anteroposterior position of the mandibular ramus. Its
mean value was found to be 15 .850 and while it does
not differ from the corresponding value of 150 found by
Ricketts et al. (1982), it is higher than the corresponding
value of 11.750 in normal Greek children aged from 10
to 15 years (Koutsikou, 2000; Koutsikou et al., 2003).
This finding means that in Greek children with Class II,
division 1 malocclusion the ramus is in a more backward
position compared to normal Greek children.

The size of the mandible was assessed by the body
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péon uph wns Bpébnke 75,640, pikpbdiepn and tnv avt-
otoixn gualonoyikh uph yia eAAnvénouna s idias nii-
kias (78,010) (Koutsikou, 2000; Koutsikou ka1 ouv., 2003)
ka1 6nAwve tv onioBia Béon tou nwywva yia 1o Seiyua
WV atOpwV s €peuvas auths. Mapopoies upés yia v
ywvia S-N-Pog BpéBnkav oe deiypata naidicov niikias 8-
10 stdv 1600 anod tov McNamara (1981) (75,50) 600 Kan
and tous Pancherz kai ouv (1997) (75,80). O1 Rothstein ko
Yoon-Tarlie (2000) Bphkav napopoies upés yia v ywvia
auth yia kopitola e avwpania Tagns II, katnyopia 1 katd
Angle nfikias 10 ewwv (760) ka1 12 etwv (75,10), evmd Bpn-
Kav pikpotepes Tpés yia ayépia niikias 10 ewwv (700) kal
12 e1wv (73,50) avtiotoixa.

tn pedétn autn, yia v ektpunon tns npocaBioniobias
Béons tns kdww yvabou, xpnopononBnkav tpeis diago-
peukés kepanopetrpikés petaBntés (N-Pog/FH, S-N-B, S-N-
Pog) ano &iagopeukés kepanopetpikés avanUoels e
okono va evioxuBei n aflomotia tou anotenéopatos. O1
METPAOEIS KA1 TWV TPIOV AUTOV HETBANTOV CUPPWVOUV
yia tov omoBoyvabiopd wns kdtw yvabou oto beiypa twv
atopwv nou peetnBnke. Me 1o eUpna autd CUPPWVOUV

length (Xi-Pm) and the ramus height (CF-Go). The mean
value for the mandibular body length was found to be
65.64 mm and it is lower than the corresponding value
(69.64 mm) in normal Greek children aged from 10 to 15
years (Koutsikou, 2000; Koutsikou et al., 2003). Ricketts et
al. (1982) report for 9-year-old Americans a mean value of
66 mm for mandibular body length with an increase of 1.6
mm per year. Thus, in the age of 11 years the mean value
is estimated to be 69.2 mm. Compared to this value, the
mean value of the mandibular body length in the sample
of the present study seems to be lower, and that justifies
the backward position of the mandible.

The mandibular ramus height was found to have a sta-
tistically significant difference between genders, with a
greater value in the group of boys (63.01 mm) than in
girls (60.82 mm) (p<0.05). The mean value in the total
sample was 61.92 mm and it seems lower than the cor-
responding mean value 64.64 mm in normal Greek chil-
dren aged from 10 to 15 years (Koutsikou, 2000; Kout-
sikou et al., 2003). The small ramus height is also char-
acteristic for Japanese girls with Class II, division 1 mal-

Mivakas 3. L0ykpion pécwv upwv avaueoa oe avopes kar yuvaikes yia tn Béon kai péyeBos katw yvabou.
Table 3. Comparison of the mean values between males and females for the position and the size of the mandible

ANAPEX / MALES F'YNAIKEZ / FEMALES
(N=68) (N=68)

Méon Tiyn/  Tumkn Anokiion/  Méon Tipn /  Tumknh Anékiion/  p S

Mean value  Standard deviation  Mean value Standard deviation
Mpoowmnikn ywvia N-Pog/FH (°) 86,59 3,28 86,65 2,84 0,907
Facial angle N-Pog/FH (°)
SNB (°) 74,38 4,08 74,87 3,34 0,435
SNPog (°) 75,43 411 75,86 3,29 0,496
lwvia emnédou katw yvabou MPA (°) 22,58 5,45 24,05 5,27 0,110
Mandibular plane angle MPA (°)
lwvia npoownikoU a&ova N-Ba/Pt-Gn (°) 89,03 4,37 89,17 3,60 0,842
Facial axis angle N-Ba/Pt-Gn (°)
"Yyos kdtww npoownou ANS-Xi-Pm (°) 43,46 5,26 43,66 4,59 0,814
Lower facial height ANS-Xi-Pm (°)
©éon kAddou katw yvabou Xi-CF/PTV (°) 16,25 3,32 15,46 2,75 0,496
Mandibular ramus position Xi-CF/PTV (°)
Mnkos owpatos K. yvabou Xi’Pm (mm) 66,09 4,91 65,18 3,63 0,068
Mandibular body length Xi°Pm (mm)
Yyos kiddou kdtww yvdBou CF°Go (mm) 63,01 4,28 60,82 3,94 0,002 E

Mandibular ramus height CF°Go (mm)
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o1 Drelich (1948), Nelson ka1 Higley (1948), Blair (1954),
Henry (1957), Hunter (1967), Hitchock (1973), Harris kan
ouv (1973), McNamara (1981), Hildwein ka1 ouv. (1986),
Ishii kon ouv. (2001) kon Tukasan ka1 ouv. (2005). Akdpa pe
10 €0pnpa autd cupPwvei n KEPANopeTPIKN PeAEtn Twv
Sayin kan Turkkahraman (2005), yia tov kaBopiopd wns
Béons tns kdww yvabou o€ evhikes aoBeveis pe okeeukn
ka1 obovukn Tagn II katd Angle. AvtiBeta o1 Adams kai
Kerr (1981), Altemus (1959), Rothstein (1971) kan
Rothstein kan Yoon-Tarlie (2000) Bphkav tn Béon tns Kdtw
yvaBou opBoyvabikh oe beiypata naidiwv pe avwpadia
Ta&ns 11, katnyopia 1 katd Angle.

H npoowmkn ywvia 6& Hié@epe otauoukd petagu ayopicwv
(86,590) ka1 kopitaiwv (86,650) (p>0,05) oUte n ywvia S-
N-B (ayoépia 74,380 ka1 kopitoia 74,870 p=0,435>0,05) ka
n ywvia S-N-Pog (ayépia 75,430 ka kopitoia 75,860
p>0,05). Etal, otnv napouoa pedétn dev napatnphBnke
Siagpoponoinan tns B¢ons tns katw yvaBou o€ oxéon g T0
Quno, eve avtiBeta o1 Elsasser ka1 Wylie (1943) Bphkav
ou n kdww yvabos sivan omoBoyvadikn ous yuvaikes kai
opBoyvabikn otous dvdpes pe avwpadia Tagns II, katnyo-
pia 1 katd Angle.

H ywvia tou emnédou s kdww yvdBou exupd: a) tnv
kflion tou ompatos s kdtw yvabou oe oxéon e 10 opl-
zévuo eninedo ths Opavkpouptns kai B) to Uyos tou kAd-
6ou s Kkdtw yvaBou. H péon upn s Bpébnke 23,320,
peyanUtepn and v avtiotoixn uph oe deiypa guotonoyi-
kav edfnvonaibwv nou eivar 21,830 (Koutsikou, 2000;
Koutsikou ka1 ouv., 2003) ka1 pikpdtepn and tnv aviiotol-
xn uph (260) nou avagépetar anod tov Ricketts ka1 ouv.
(1982) yia beiypa @uaoiofoyikwv atdpwv 9-12 €tdv.
Mikpétepn péon uphn s ywvia auths (26,60) Bpébnke
and tov McNamara (1981) oe 6eiypa naidiwv niikias 8-10
€1V pe avwpadia Tagns II, katnyopia 1 katd Angle.

H ywvia tou npoowmnkoU afova ekupd tnv KateuBuvon
s au§nons 10U NPOCWNOU KAl TAUTOXPOVA TNV Katako-
puen Béon tou nwywva. H péon upn ts Bpébnke 89,100,
eV N avtiotoixn upn oe deiypa @ualofoyikwv eAfnvo-
naidwv givar 91,430 (Koutsikou, 2000; Koutsikou ka1 ouv.,
2003) ka1 ekeivn nou avapépetal and tov Ricketts kar ouv.
(1982) oe puaiofoyikd eiypa Apepikavav givar 900. To
gupnpa autd Heixvel 6u n katelBuvon tns au§nons tou
NPOCMNOU TwV atdpwV tou Oeiypatos tns peétns autns,
Paivetal nePIOaOTEPO KATakOPUPN, €V TautdXpova
SnAwver kar v NPos ta Kdtw Kal niow Béon tou nwywva
v atépwv autwv. Mepioodiepo katakdpupn adgnon tou
npoownou BpéBnke enions éu napoucidzouv kopitoia
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occlusion aged from 8 to 15 years in a similar study of
Ishii et al. (2001).

It seems that the group of the children investigated in
the present study shows a backward position of the
mandible, with a small mandibular body and ramus
height contributing to this finding. The relative low val-
ues of mandibular body and ramus height are possibly
due to hereditary factors, as supported by the hypothe-
sis of the polygenetic heredity for Class II, division 1 mal-
occlusion (Horowitz et al., 1960; Harris, 1975; Harris and
Jonhson, 1991).

CONCLUSIONS

From the study and the evaluation of the findings of the

present investigation, we can conclude that:

1. The mandible was found retrognathic in a sample of
Greek children aged from 10 to 12 years with Class II,
division 1 malocclusion.

2. The mandibular body length and the mandibular
ramus height were found to be small.

3. The individuals of the present study tend to belong to
the dolichofacial skeletal growth pattern compared to
the sample of studies referred to Greeks.

4. No differences were observed between genders, with
the exception of the mandibular ramus height which
was found to be higher in boys than in girls.
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Ianwwvikhs kataywyhs, nikias 8-15 ey, o peétn twv
Ishii ko1 ouvepyatwv (2001) yia tov npocdiopiopd wwv
KPaVvIONPOOWMIK®MY XAPAKINPIOUKMY KoPItoiwv lanwvi-
khs kataywyhs pe Tagn II, katnyopia 1 katd Angle.

To kdww UYos ToU NPOCWNOU EKPPAzEl TNV OKEAEUKN
ox€0n s Avw Kal tns KAtw yvabou katd tnv Katakopuen
Hidotaon. H péon uph Bpébnke 43,560 kar gaivetar Aiyo
peyanutepn and tnv avtictoixn uph og deiypa gualonoyi-
kwv elAnvonaibwv niikias 10-15 ewdv nou eivan 42,430
(Koutsikou, 2000; Koutsikou ka1 ouv., 2003), adfd pikpo-
tepn and tnv avtiotoixn uph (470) nou avagépstal and
tov Ricketts ka1 ouv. (1982) o deiypa nadicwov 9-12 etwv.
Ze oUykpion pe to Seiypa twv puaotofoyik@v eAfnvonai-
bwv, ta dropa tou deiypatos s épeuvas autns teivouv
npos to dofixonpoéowno okeAgukd wWno, eV O CUYKPI-
on e ta eupnpata tou Ricketts, npos to Bpaxunpdowno.
H ywvia tns 8éons tou kAddou tns kdtww yvdbou Xi-CF/PTV
kaBopizel tnv npoabioniobia Béon tou kAAdou tns KaTw
yv@Bou. H péon uph tns Bpébnke 15 .850 kan evd H¢ Hia-
@épel and v avtiotoixn uph 150 nou Bphke o Ricketts
ka1 ouv. (1982), eivan peyanUtepn and tnv avtiotoixn upn
11,750 wv @ualofdoyikav edfnvonaibwv nikias 10-15
ewwv (Koutsikou, 2000; Koutsikou ka1 ouv., 2003). To
gupnpa autd ondwvel 6u ota eddnvénouna pe odovio-
yvabikn avwpadia Tégns II, katnyopia 1 katd Angle n
Béon tou kAGdou s katw yvaBou Bpioketal og Mo oni-
oba Béon o€ oxéon pe ta ualofoyikd eAfnvonouna .
To péyeBos tns kdww yvabou kabopiotnke and 1o phKos
T0U owpatos (Xi-Pm) kar to Uyos tou kAddou tns Katw
yv@Bou (CF°Go). H péon uph tou PAKOUS TOU OMUATOS NS
Kdtww yvabou Bpébnke 65,64 mm kan givar pikpdtepn and
v avtiotoixn uph (69,64 mm) wwv @ualofoyikwv eAin-
vonaibwv niikias 10-15 v (Koutsikou, 2000; Koutsikou
ka1 ouv., 2003). O1 Ricketts ka1 ouv. (1982) avapépouv yia
Apepikavous nflikias 9 €wwv Péon TPA TOU PAKOUS TOU
OWHatos ts Kdtw yvdBou 66 mm pe aunon 1,6 mm 1o
xpovo. Eta1 otnv niikia wwv 11 ewwv unonoyizetan n péon
upn va givar 69,2 mm. e oUyKpIon KAl PE AQUTAV Thv TN,
n péon Tph ToU MAKOUS TOU GWHaTos ts Katw yvdbou oto
beiypa tns napouoas pedétns gaivetal va ival pikpdtepn
ka1 va aruondoyei tnv onioBia Béon tns katw yvadou.

To Uyos tou kAddou tns kdtw yvaBou Bpébnke va éxel
oTauouKkd onpavukh diagopd avapeoa ota SUo GuUAa, e
peyanUtepn upn otnv opudda twv ayopimv (63,01 mm) an’
Ou v Kopitoicv (60,82 mm) (p<0,05). H pyéon upn tou
oto ouvono tou deiypatos Bpébnke 61,92 mm ka1 paive-
a1 pikpdtepn and v avtigtoixn péon uph 64,64 mm twv
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puaolonoyik®wv efdnvonaibwv ndikias 10-15 ety
(Koutsikou 2000, Koutsikou ka1 ouv., 2003). To pikpd
Uyos tou kAdadou tns kdtw yvdBou xapakinpizel enions
kopitola Ianwwvikhs kataywyhs pe Tagn II katnyopia 1,
niikias 8-15 €wwv, oe napduola pefétn twwv Ishii kai
ouvepyatwv (2001).

Mapawnpsitar 6u n oudda naidicov nou pedsthBnke o
auth v épeuva napouaidzel oniobia Béon tns kdtw yva-
Bou ka1 ¢’ autd oupBaniel to PIKPG PAKOS TOU CWHATOS
Ka1 tou Uyous tou kAddou tns kdtww yvaBou. O1 oxeukd
MIKPES TIMES TOU HAKOUS TOU OWHATOS NS KAtw yvabou kai
Tou Uyous tou kAddou tns kdtw yvdbou eivar mBavéd va
opeifovial o€ KAnpovopIKoUs napdyovies Onws unootn-
pizetan and v unoBeon tns noAuyovidiakns KANPOVOLI-
kétntas yia v yvaBonpoowmnikn avwpadia ts Tagns II,
katnyopia 1 katd Angle (Horowitz kar ouv., 1960; Harris,
1975; Harris ka1 Jonhson, 1991) .

LYMMNEPAZMATA

Ané wn penétn kar a§loAdynon twv eupnPAtwV auths tns

épeuvas Byaivouv ta e§ns oupnepaopata

1. H kdww yvaBos napatnpnBnke omaboyvabikn oto Heiy-
pa wv eAinvonaidwv niikias 10-12 wwv pe avwopadia
wns Ta€ns II katnyopias 1.

2. To PNKOS TOU OWHATOS Kal 10 UYos tou kAddou tns
kdtw yvdBou napatnpnOnkav pikpa.

3. Ta dtopa tou beiypatos tns €peuvas autns, teivouv
npos to dofixonpdowno okeNUKG TUNO NPOCMNOU O€
oxéon e 1o Oeiypa penetwv nou avagépetar os EANN-
VES.

4. Asv BpéBnkav Siapopés petafl twv 600 pUAWY eKTOS
ané 1o Uyos tou kAddou tns kdww yvabou nou Bpébn-
KE oTAUOTKA onpavukd peyandtepo ota ayépia and éu
ota Kopitaia.
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