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AOMHMENH NEPIAHWH

ZKOIlOZ: Tkonds tns penétns auths htav va npoadio-
piotei noloukd n oBefiaia B¢on tns dvw yvaBou oe
oxéon pe tnv npéobia Bdon tou kpaviou oe Heiypa
eAdnvikoU nAnBuouoU pe ouykneiolakd npoBAnpa-
10, O€ 0X€0N HE TPES ava@opds eNtd KEPANOUETPIKWV
avanuoewv 61€0viv ka1 eAANViIKkwv dedopévav.
IXEAIAZMOZX MEAETHZ: Avadpopikh pefén.
XPONOZX KAI TPOI1OX APAXHZE: 1999-2002, Epyaoth-
p1o OpBobdovukns, Apiototédeio Mavemothuio Bgo-
oanovikns.

YAIKA KAI MEGOAOQI: EBbopnvia 6Uo apxikés nAd-
yiEs KEQANOPETPIKES akuvoypapies 10apibuwv aabe-
vav (36 ayépia, 36 kopitoia) niikias and 8 ws 16
etV (uéon niikia 12,5 €wn), o1 onoies apxikd 1xvo-
ypa@hBnkav kai katémv gneiononOnkav kal avafu-
Onkav pe xphon tou KePaNopeTPIKoU AoyIoHIKOU
Viewbox 2.5 petd ané katdAdnAn tpononoinon. H
otauoukh eneepyacia npayuatonoinbnke pe to
Aoyiopikd SPSS 10.0 ka1 nmepinduBave nepiypa@ikn
otaucukn, O6okipacia Spearman’s rho, Cluster
analysis ka1 mivakes 61nAns e1066ou. Ma 6Aes us ava-
Auogls 10 eninedo onpavukontas opiotnke o10
P<0,05. Ma tov éAgyxo tou o@anpatos ths peBddou n
onn 61adikacia enavadn@Bnke petd tnv napodo 4
eBOopadwv oe 40 tuxaia emAsypéves akuvoypagies.
H a&loddynon tou npaypatonoinBnke pe tn Bonbeia
tou paired t-test ka1 tou pérpou cupwvias kappa.
[TAPEMBAZEIE: AcBeveis tns Kfivikhs tou Metantu-
xiakou lMpoypdppatos OpBodovukns tou Apiotote-
Aeiou Mavemaotnpiou Beooanovikns.
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STRUCTURED ABSTRACT

AIM: Aim of this study was to qualitatively determine
the sagittal maxillary position relative to the anterior
cranial base in a sample of Greek population with
occlusal problems, in relation to reference values of
seven cephalometric analyses of international and
related Greek data.

STUDY DESIGN: Retrospective study.

TIME AND PLACE OF STUDY: 1999-2002, Department
of Orthodontics, Aristotle University of Thessaloniki.
MATERIALS AND METHODS: Seventy two initial
lateral cephalometric radiographs of patients (36
boys, 36 girls) aged from 8 to 16 years (mean age 12.5
years) were first traced and then digitized and
analyzed using the Viewbox 2.5 cephalometric
software after appropriate modification. Statistical
analysis was performed by means of the SPSS 10.0
software and included descriptive statistics,
Spearman’s rho test, Cluster analysis and cross-
tabulation tables. The level of significance was set at
P<0.05 for all analyses. The whole procedure was
repeated after 4 weeks using 40 randomly selected
cephalometric radiographs in order to evaluate the
error of the method. The latter was performed using
the paired t-test and the kappa measure of
agreement.

INTERVENTIONS: Patients from the Clinic of the
Postgraduate Program in Orthodontics of the Aristotle
University of Thessaloniki.

MAIN MEASUREMENTS: Five cephalometric points
and 8 cephalometric variables.
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KYPIEZ METPHZEIZ: Mévie kepanopetpikd onpeia kai
8 ke@anopetpikés petaBantés.

AMOTEAEEMATA: NapatnphBnkav diapopés (a) otov
noilotukd npoodiopioud tns oBefiaias Bons tns dvw
yvdBou petagu twv kepanopeTPIKwY avaAUoEwy Nou
a&onoynBnkav, (B) peta&l twv kepanopeTpikwV ava-
AUoEwV nou xpnaiponoiolv 16co S1apopetikd 600
ka1 opola eninedba avagopds, (y) otn Béon tns dvw
yvdBbou n onoia napoucidzetar mo npdéobia otav
xpnoiponoigital ws eninedo avapopds to eninedo tns
Opavkpouptns (FH) ka1 mo onicbia 6tav xpnoigonoi-
it 1o eninedo tns npdéobias Baons tou kpaviou
(SN).

LYMMNEPAZMATA: O1 acupgwvies nou diamotw6n-
kav katd tnv noloukh aondynon tns oBemaias
Béons tns dvw yvdBou petau twv petaBAntdv twv
kepanopetpikwv avanUoewv nou a&odoynBnkav
otnv napouca peAétn, paivetan va o@eifovial Kupiws
otn S1apopd tou eUPOUS TwV PECWV TPMV avapopds
Kal Twv WUMKOV anokficswv nou npoteivovial and
tov KGBe epeuvntn yia tnv oploBétnon tou “kavovi-

o

KOU .

Né€ais kada: Kepanopetpikn avdduon, ouykieiolakd
npoBAnpata, oBemaia Béon dvw yvabou.

EAR OpBod EmO 2005;8:13-30.

MapenneOn: 03.02.2003 - Eyive dektn: 21.10.2004

EIXATQrH

H pefén tns Béons kal twv oxéocwv twv yvabwv ota tpia
€nineda 10U XMPoU KaBWws Kal YEVIKOTEPA TWV EMUEPOUS
Sopdv tou KPAVIONPOOWMIKOU CUMNAEYPATOS CUMMEPI-
AapBdvel kan tn oxediaon kar avaduon tns NAAyias KE@a-
AOMETPIKNS akuvoypaias.

Ané tnv emvonon tou kepadootdn 1o 1931 and tov
Broadbent ous Hvwpéves Moeies kan tov Hofrath own
leppavia, éxel avantuxBei otadiakd pa nAnBwpa pebo-
bwv avdiuons nou apopolv kupiws tnv nAdyia kepano-
petpikh akuvoypagia (Rakosi, 1982). O upeydnos autds
ap1Buds kepanopetpikwv avadloewv ogeidetal petagu
anAwv otn xphon and Tous EpEUVNTES HlaPopPETIKV €M~
nédwv avagopds n/kar avatopikwv onpeicwv, afid kal
ot0 O1apopeukd €i60s TwV PETPNOEWY - YWOVIOV A/Kal
anootAcEwy - NOU NPAYHATONoIoUV.

Eibikétepa, o noloukds ka1 Noootukds NPocdiopiouds twv
QVATOMIKGV SOHWY TOU KPavionpoowmkoU cupniéyua-
10s Baoizeta ous "péoes PpUOIONOYIKES TIUES" TwV EMuE-
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RESULTS: Differences existed: (a) in the qualitative
determination of sagittal maxillary position among
the selected cephalometric analyses, (b) among
cephalometric analyses using different as well as the
same reference planes, (c) in maxillary position, which
appears to be more anterior when the Frankfort
Horizontal (FH) is used as reference plane, and more
posterior when the anterior cranial base plane (SN) is
used.

CONCLUSIONS: The inconsistent results observed
after qualitative assessment of sagittal maxillary
position among the cephalometric variables assessed
in this study seem to occur due to the differences in
the range of the reference mean values and standard
deviations proposed by the various authors as the
“norm".

Key words: Cephalometric analysis, malocclusion,
sagittal maxillary position.
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INTRODUCTION

The evaluation of jaw position and relationships in the
three planes, as well as of all other craniofacial
structures mainly includes tracing and analysis of lateral
cephalometric radiographs.

Since the invention of cephalostat by Broadbent in the
United States and by Hofrath in Germany, in 1931,
numerous analysis methods concerning mainly the
lateral cephalometric radiographs have gradually been
developed (Rakosi, 1982). The increased number of
cephalometric analyses is due, among others, to the use
of different reference planes or/and anatomic landmarks
by different researchers, as well as due to the different
types of measurements (angles or/and distances) they
perform.

More specifically, the qualitative and quantitative
assessment of craniofacial structures is based on "mean
normal values" of anatomical structures, which were
calculated and proposed as "ideal standards" by the
authors of each cephalometric analysis in order to use
these values as reference and standards for comparison
when evaluating patients’ malocclusion problems
(Hixon, 1972; Kolokithas, 1981; Bishara and Athanasiou,
1995; Proffit and Fields, 2000).

These mean normal values were derived from: (a)
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pous avatopikwv dopmv nou unofoyiobnkav ka1 npotd-
Onkav ws "16avikd npdwna” and tous epeuvniés KABe
kepanopetpikns avdduons pe okond va xpnoigonoin-
Bolv ws onpeia avapopds ka1 PEpo oUyKEIoNs yid Ty
agonoynon twv npoBAnpdtwv kaBe acbevous (Hixon,
1972; Kolokithas, 1981; Bishara ka1 Athanasiou, 1995;
Proffit kan Fields, 2000).

O1 péoes autés pualonoyikés upés npoékuyav: (a) And
beiypata nou agopoucav avdpes kar yuvaikes Eexwpiotd
(Coben, 1955; Jacobson, 1975; McNamara, 1984), pévo
yuvaikes (Steiner, 1953), yévo avdpes (Bjork, 1960), ta
6Uo @uAa ouyxpdévws (Downs, 1948; Tweed, 1954;
Sassouni, 1955; Di Paolo ka1 ouv., 1970; Ricketts ka1 ouv.,
1979), n tédos Oeiypata atduwv xwpis avapopd oto
¢@UAo (Riedel, 1952; Jarabak ka1 Fizzell, 1972; Holdaway,
1983). (B) Ano beiypata atdpwv nou agopoucav didpo-
pes niikies onws nadid niikias dmdeka etwv annd kal
ané @ortntés ka1 ondites (Bjork, 1947, 1960), evhnikes
(Steiner, 1953), dtopa niikias 12 ws 17 ewwv (Downs,
1948), dtwopa 9 ws 12 ewwv (Di Paolo kar ouv., 1970),
atopa 26 ws 30 swwv (McNamara, 1984), h téAos eiypa-
10 atopwv twv onoiwv n niikia dev givan yvwotn (Jarabak
kon Fizzell, 1972). (y) Ané &1dpopa Quisukd Seiypata,
onws kaukdoias Quins (Downs, 1948; Jacobson 1975,
1978; Ricketts ka1 ouv., 1979; McNamara, 1984), kaukd-
olas QuAihs ka1 pecoysiakhs npoéneuons (Sassouni,
1955), n and dsiypata v onoiwv n npoéncuon Oev éxel
Sieukpiviotei (Jarabak kai Fizzell, 1972). (6) Ané Seiypata
nou nepiiduBavav pikpo6 apiBpd atépwv, 6nws 20 dropa
(Downs, 1948), 47 dwopa (Coben, 1955), 46 datwopa
(Jacobson, 1975), 30 dtopa (Burstone ka1 ouv., 1979), 111
dropa (McNamara, 1984), h aképn anéd dyvwaoto apiBud
atopwv (Jarabak kan Fizzell, 1972).

Mapd ta napandvw npoBAnpata, o1 "péoes UOTONOYIKES
upés" wv Sapdpwv pebddwv kepanopetpikns avanu-
ons e@apudéoBnkav owtnv kaBnpepivh kMivikn npdén
xwpis nodnés gopés va yivetn diagoponoinon avdpsoa
ota duo eUAa, xwpis op10B£tNon tou UPOUS TwV NATKIGMY
ka1 xwpis va AauBdvetar npévoia twv HoppoRoyik®V 161-
arepothtwy petagl twv d1apdpwv Guiwv Kar eBvikoth-
Twv.

Opws, 6nws anodeixtnke and penétes EANAvVwV kar Eévwv
gpEUVNTAY, undpxouv Quietkés kal eBvonoyikés drapo-
pés ka1 1&iatepotntes, dagopeukd SnAadh npdtuna
appovias ka1 a1oOnukns tou npoownou (Miura kai ouv.,
1965; Nanda ka1 Nanda, 1969; Hixon, 1972; Jacobson,
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Samples concerning men and women separately (Coben,
1955; Jacobson, 1975; McNamara, 1984), female samples
exclusively (Steiner, 1953), male samples exclusively
(Bjork, 1960), both samples at the same time (Downs,
1948; Tweed, 1954; Sassouni, 1955; Di Paolo et al., 1970;
Ricketts et al., 1979), or samples of individuals without
reference to gender (Riedel, 1952; Jarabak and Fizzell,
1972; Holdaway, 1983). (b) From samples of individuals
of different ages, such as 12-year old children as well as
students and soldiers (Bjork, 1947, 1960), adults (Steiner,
1953), people from 12 to 17 years of age (Downs, 1948),
9 to 12-year old children (Di Paolo et al., 1970), 26 to 30-
year old individuals (McNamara, 1984), or samples of
people of unknown age (Jarabak and Fizzell, 1972). (c)
From different racial samples, such as Caucasians
(Downs, 1948; Jacobson, 1975, 1978; Ricketts et al.,
1979; McNamara, 1984), individuals of Caucasian and
Mediterranean origin (Sassouni, 1955), or from samples
of unidentified origin (Jarabak and Fizzell, 1972). (d)
From samples consisting of a small number of people,
such as 20 individuals (Downs, 1948), 47 (Coben, 1955),
46 (Jacobson, 1975), 30 (Burstone et al., 1979), 111
(McNamara, 1984), or even samples of unknown size
(Jarabak and Fizzell, 1972).

Despite these problems, "mean normal values" of
different cephalometric analysis methods have been
applied in everyday clinical practice, often without
differentiating between genders, without limitations in
the age range, or consideration for the distinct
morphological features among different races and
nationalities.

However, Greek and foreign studies have shown that
there are racial and ethnological differences and
particularities, such as different standards of facial
harmony and esthetics (Miura et al., 1965; Nanda and
Nanda, 1969; Hixon, 1972; Jacobson, 1978; Uesato et al.,
1978; Bibby, 1979; Khattabi and Palot, 1980; Richardson,
1980; Kolokithas, 1981; Hajighadimi et al., 1981; Slavicek
and Schadlbauer, 1982; Enlow et al., 1982; Haralabakis et
al., 1983; Kavvadia-Tsatala, 1985; Ioannidou-Marathiotou,
1986; Sidiropoulou-Hatzigianni, 1989; Bailey and Taylor,
1998; Ioannidou et al., 1999; Al-Jasser, 2000; Anderson et
al, 2000). Furthermore, a limited number of studies
comparing and evaluating various cephalometric analyses
have revealed that the diagnostic information they
provide is either in consistent or contradictory (De Abreu,
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1978; Uesato ka1 ouv., 1978; Bibby, 1979; Khattabi ko
Palot, 1980; Richardson, 1980; Kolokithas, 1981;
Hajighadimi ka1 ouv., 1981; Slavicek ka1 Schadlbauer,

1982; Enlow ka1 ouv., 1982; Haralabakis ka1 ouv., 1983;

Kavvadia-Tsatala, 1985; Ioannidou-Marathiotou, 1986;

Sidiropoulou-Hatzigianni, 1989; Bailey ka1 Taylor, 1998;

Ioannidou kan ouv., 1999; Al-Jasser, 2000; Anderson ka1

ouv., 2000). EmnpoéoBeta, énws xapaktnpioukd Siami-

OTWVETAl OTOV NEPIOPICUEVO ap1OUG Epyadiiv Nou aoxo-

AnBnkav pe t olykpion kal avunapdBeon da@opwv

kepanopepikav avalioswy, o1 iayvwoukés nANpoPo-

pies nou napéxovtal and autés ivar dARote NapeuPepeis
kan dAfote avukpouodpeves (De Abreu, 1982; Bolender kan
ouv., 1986; Vigie Du Cayla ka1 ouv., 1986; Haralabakis,

1987; Wylie ka1 ouv., 1987).

Eoudzovtas 1o evbiapépov pas otnv avaykaiotnta agio-

Adynons tou kpavionpoownikoU cupniéypatos pe Baon

us eBvonoyikés 1G1a1tepodTntes, anid kar tnv avaykaidnta

emAoyns pas N nePIocotépwy peBOGSwY KePpanopetpikns
avanduons, Bewpnoape okdémuo va yivel a§ioddynon twv

KEQANOUETPIKWV XAPAKINPICUKWYV £v6s deiypatos eAAnvi-

KoU nAnBuopou pe upés avapopds nou npoépxovial and

kepanopetpikés avanuoels EEvav nAnBuopakov opddwv

ka1 ané eAAnvikd dedopéva.

Linv napouca penétn nou anotelei PEPOS YeEVIKOTEPNS

épeuvas, yivetan npoondBesia npoadiopiopol tns Béons

s dvw yvabou oto oBemaio eninedo oe oxéon pe tnv

npbéobia Bdon tou kpaviou. Mo avaduukd o1 empépous

okonoi htav:

* Na a§ioloynBei noloukd kar nogoukd n oBefiaia Béon
s Gvw yvdbou oe oxéon pe v npdcbia Bdon tou
kpaviou ot deiypa atdpwv edfnvikold nAnBuopou pe
ouykisiolakd npoBAnuata, pe Baon us uués avapopds
6 emAeypévav kKe@anopetpikwv avanloewy kabws Kai
pe 6edopéva anéd eAdnvikd nAnBuoué.

¢ Na a&iofoynBei n olykfion h andékiion wwv dilayvwou-
K&V nANPOPOPIHYV NOU NPOKUNTOUV YETd and tn xphon
WV KEPANOMETPIKWV avanUoewy nou emiéxenkav.

YAIKO KAI ME©OAOLX

Yiiké anotéfecav 72 apxikés nAdyies KEPANOUETPIKES
akuvoypagies 10apiBpwv acbevav (36 avdpes ka1 36
yuvaikes) niikias 8 ws 16 xpovmv (u€on niikia 12,5 €wn)
pe drapdpou Babuou BapUtntas ouykleioiakd npoBin-
pata nou Bepansutnkav otnv Kfvikh tou Metantuxiakol
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1982; Bolender et al., 1986; Vigie Du Cayla et al., 1986;
Haralabakis, 1987; Wylie et al., 1987).
Focusing on the necessity of craniofacial complex
evaluation on the basis of ethnic characteristics and the
need for selecting one or more methods of
cephalometric analysis, we considered useful to evaluate
the cephalometric characteristics of a Greek sample
using reference values derived both from cephalometric
analyses of foreign population groups and Greek data.

This study, which is part of a broader research project,

attempted to determine sagittal maxillary position in

relation to the anterior cranial base. More specifically,
the goals were:

* To evaluate quantitatively and qualitatively the
sagittal maxillary position in relation to the anterior
cranial base in a sample of Greek population with
malocclusion, using as a basis the reference values of 6
selected cephalometric analyses and data from Greek
population.

¢ To evaluate how far diagnostic information data
provided by the selected cephalometric analyses
diverged or converged.

MATERIAL AND METHOD

The material of this study consisted of 72 initial lateral
cephalometric radiographs of patients (36 male, 36 female)
aged from 8 to 16 years (mean age 12.5 years) with various
degrees of malocclusion who had all been treated at the
Clinic of the Postgraduate Orthodontic Program of the
Aristotle University of Thessaloniki. Twenty five percent of
these individuals presented Class I malocclusion, 44.4%
presented Class II, division 1 malocclusion, 12.5%
presented Class II, division 2 malocclusion, 8.3% presented
Class IIT malocclusion, and finally 9.7% of the sample could
not be classified in any of the categories mentioned above.
Sample selection was random. Individuals whose medical
history included syndromes or craniofacial anomalies, such
as clefts, asymmetries or severe skeletal discrepancies were
excluded.

All lateral cephalometric radiographs were taken with
the same cephalometric device, Orthoceph (Siemens,
Munich, Germany) and 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 in occlusion and lips in slight contact).
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Mpoypdauuatos OpBodovukns, tou Apiototeleiou Mavem-
omnpiou Ogocafovikns. And ta dropa autd to 25%
napouociaze ouykneiolakés avwpanies Tagns I, 1o 44,4%
Ta&ns II katnyopias 1, 10 12,5% Ta&ns II katnyopias 2, 10
8,3% Ta&ns III kata Angle kal téfos 10 9,7% bev katéotn
Suvatév va taivounBei os kapia and us napandvw kawn-
yopies. H emioyn tou beiypatos htav tuxaia. Anokdei-
owmnkav povov dtopa oto 1aTPIKO 10ToPIKG Twv onoiwv
avapépoviav ouvopopa h KPavionpPoownikés avwpanies
onws oxiaties, acuppetpies N Bapiés okenetikés duoappio-
vies.

Ones o1 nidyies kepanopetpikés akuvoypapies eAneOn-
oav pe 1o i610 kepanopetrpikd pnxdvnua Orthoceph
(Siemens, Munich, leppavia) ka1 o1 cuvBhkes AhYns htav
ibies y1a 6fous tous acBeveis (n kepanh tou acBevous
ntav tonoBetnpévn otov kepanoatdtn £101 WOTE 1o Enine-
60 s Opavkpouptns va givar napdnAnio pe to £daos,
o1 obovukoi @paypoi oe ouykigion kal ta xeidn o€ ena-
Qpa enagn).

H 1xvoypdagpnon kdBe akuvoypagias éyive pe t Bonbeia
Siapavookoniou and évav eEetaotn (I. 1) oe eidikd npi-
S1aavés xapti ka1 evioniotnkav ta KeQanopETPIKA
onpeia. Ln cuvexela £yive YnPionoincn twv Ixvoypaen-
HATWVY, N PETAPOPA TOoUSs o€ NAEKTPOVIKG unofoyioth e
n BonBeia tou capwtn Scan)et 6100C/T o ouvduaouod
pe 1o Aoyiopikd Deskscan (Hewlett Packard, Palo Alto,
CA, USA). AkodouBnoe n kepanopetpikn avdduon twv
1Xvoypagnudtwy pe t BonBeia tou Aoyiopikou Viewbox
2.60 (dHal, ABnva), pyetd ané katdAAnAn tpononoinon
(M.A.I).

Ltnv ouvofikh épeuva, yia kaBe évav acBevn, xpnoipo-
noinBnkav 9 diapopetikés péBodor kepanopetpikhs ava-
Auons nou emiéxBnkav pe Bdon tnv eupUtnta ns xphons
tous and edikoUs OpBodovukoUs (Gottlieb ka1 ouv.,
1991).

Linv napouca penétn nou agopd tnv afioddynon tns
oBemaias Béons tns Avw yvabou, xpnaoiponoinBnkav 6
kepanopetpikés avanuoels: Tweed (1953, 1954), Steiner
(1953, 1959), Jarabak (Jarabak kam Fizzell, 1972),
Burstone (Burstone ka1 ouv., 1979), McNamara (1984),
KaBws kar tns ueBdGdou nou xpnaolponolsitan oto Epya-
othpio ts OpBodovukns tns Odovuatpikhs Ixonns tou
Mavemotnpiou Humboldt tou Bepodivou (Miethke,
1995). XpnoponoinBnkav emniéov ta KePANOPETPIKA
6edopéva eAfnvikou nAnBuopoU 6nws autd diapopPw-
Onkav ané tous Gianniou ka1 Nasiopoulos (1994) ané tnv
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Each cephalometric radiograph was traced and the
cephalometric landmarks were identified by one
examiner (I. I.) using an illuminator and special
semitransparent paper. Tracings were then digitized and
scanned using the Scanjet 6100C/T and Deskscan
software (Hewlett Packard, Palo Alto, CA, USA). Finally,
tracings were cephalometrically analyzed with the use of
Viewbox 2.60 software (dHal, Athens) appropriately
modified (M.A.P.).

In the broader research study, 9 different methods of
cephalometric analysis were used for each patient. These
were selected according to their popularity among
orthodontists (Gottlieb et al., 1991).

In the current study, concerning the evaluation of the
maxillary sagittal position, 6 cephalometric analyses
were used: Tweed's (1953, 1954), Steiner’s (1953, 1959),
Jarabak’s (Jarabak and Fizzell, 1972), Burstone’s
(Burstone et al., 1979), McNamara's (1984) and the
method used at the Orthodontic Department of the
Dental School of Humboldt University in Berlin
(Miethke, 1995). Furthermore, Greek cephalometric data
were also used; the latter were reported by Gianniou
and Nasiopoulos (1994) following collection and further
statistical analysis of values published in 10 studies by
Greek authors (Xeniotou-Voutsina, 1972; Kolokithas,
1981; Haralabakis et al., 1983; Kavvadia-Tsatala, 1985;
Ioannidou-Marathiotou, 1986; Topouzelis, 1986;
Markovitsi-Georgiadou, 1988; Kolokithas et al., 1988;
Kavvadia-Tsatala, 1989; Sidiropoulou-Hatzigianni,
1989).

Eight cephalometric variables were evaluated: the SNA
angle of Steiner (1953, 1959), Tweed (1953, 1954),
Jarabak (Jarabak and Fizzell, 1972), McNamara (1984),
Miethke (1995) and, Gianniou and Nasiopoulos (1994),
the distance of point A from the perpendicular line
drawn from Na to the Frankfort Horizontal (A”Na) of
McNamara (1984) and the N-A(HP) distance of Burstone
(Burstone et al., 1979) (Fig. 1).

The result of each variable was then qualitatively
assessed on the basis of both the reference values
recommended separately for each method under
investigation and the reference values for the Greek
population, with the following conditions: (a) Cases,
where variable values were found within the range of
the mean value + one standard deviation, as given by the
author of each method, were codified using number 2;
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oufAfoyn ka1 tnv nepattépw otaucukn enegepyacia TPV
nou dnpooielBnkav o 6éka ouvonikd epyaaies EARAVWY
gpeuvntmv (Xeniotou-Voutsina, 1972; Kolokithas, 1981;
Haralabakis ka1 ouv., 1983; Kavvadia-Tsatala, 1985;
Ioannidou-Marathiotou, 1986; Topouzelis, 1986;
Markovitsi-Georgiadou, 1988; Kolokithas ka1 cuv., 1988;
Kavvadia-Tsatala, 1989; Sidiropoulou-Hatzigianni, 1989).
MetpnBnkav 8 kepanopetpikés petaBAntés: H ywvia SNA
twv Steiner (1953, 1959), Tweed (1953, 1954), Jarabak
(Jarabak ko Fizzell, 1972), McNamara (1984), Miethke
(1995) kan Gianniou ka1 Nasiopoulos (1994), n anéotacn
Tou onpeiou A and tnv KABeto nou Pépetan and to onpeio
Na ot eninebo twns Opavkpouptns (AANa) tou
McNamara (1984) ka1 n anéotacn N-A(HP) tou Burstone
(Burstone kai ouv., 1979) (Eik. 1).

AkofouBnoe n noloukn a§loddynon tou anotenéopatos
s KAOe pnas petaBAntis 1éoo pe Bdon us npotelvopeves
upés avagopds Eexwpiotd yia kdbs pébodo nou egetd-
otnKe, 600 Ka1 pE TS TMES avapopds yia tov eAAnvikd
nAnBuopo pe tnv akédoudn kwdikonoinon: (a) Zus nepi-
ntwaoels 6nou n upn s petaBintis Bpébnke péoa oto
Sidotnpa tns péons upns + pas otabephs anokiions nou
6ibetan anéd tov epeuvntn kdBe ueBdSoU, xpnaiponoinBn-
ke oupBonika o apiBuos 2, o onoios kataxwphBnke otov
nivaka tns napouaoas epyaacias pe tnv évdeiEn "kavovikd”
ka1 avagépetan otn kavovikn Béon s dvw yvabou. (B)
IUS MEPINIMOES 6rou n uph tns petaBantns BpéBnke
MIKpOTEPN Tns péons UWhs + pias otaBepns anokmons
xpnaoipgonoinBnke oupBonika o apiBuds 1, o onoios kato-
XxwphBnke atov nivaka pe v évbeign "onictia" kar avo-
Qépetar otnv onioBia B¢on tns dvw yvdBou. (y) Zus nepi-
Nt@oels 6nou n upn ns petaBAntns Bpébnke peyanUtepn
s péons pualonoyikhs TIUNS + pias otaBephns andkions
xpnaigonoinBnke oupBonikd o apiBuds 3 o onoios kata-
XxwphBnke otov nivaka pe tnv évbeign "npdobia” ka1 avo-
eépetal otn npoabia Béon tns dvw yvabou (Mivakas 1).
Emnpoéobeta, yia v nooukh a§ioddynon twv petaBn-
v eNn@inoav undyn (a) o1 péoes PUOIONOYIKES TIES
kan o1 otaBepés anoknioels nou npoteivovial avanoya pe
v niikia, énws owv pébodo tou Mavemotnpiou
Humboldt tou Bepodivou (Miethke, 1995), ka1 (B) o1 61a-
Qopés avanoya pe 10 @UAO Onws otnv péBodo twv
Burstone ka1 ouv. (1979), ka1 tou McNamara (1984).

Itin péBodo wotdoo tou Steiner (1953, 1959) kar tou
Tweed (1953, 1954), 6nou dev 6idovtai yia tn ywvia SNA
otaBepés anokdioels andd pdévov aképaios apiBuos
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this number was entered in the relevant table of this
study as "normal" and represented a normal maxillary
position. (b) Cases, where variable values were lower
than the mean value + one standard deviation, were
codified using number 1; this number was entered in the
relevant table as "posterior" representing a posterior
maxillary position. (c) Cases, where variable values were
higher than the mean value + one standard deviation,
were codified using number 3; this number was entered
in the relevant table as "anterior" representing an
anterior maxillary position (Table 1). Furthermore, for the
qualitative variable assessment, the following were
taken into consideration: (a) the age specific mean
normal values and standard deviations recommended,
such as in the method of Humboldt University in Berlin
(Miethke, 1995), and (b) differences according to gender,
such as those in the methods of Burstone et al. (1979)
and McNamara (1984).

However, in the methods of Steiner (1953, 1959) and
Tweed (1953, 1954), no standard deviations but only an
integral number is given for the SNA angle (SNA=82A).
The authors of this study considered that this integral
number was an approximation; consequently, deviations
from -0.5A to +0.5A may have been included. Adopting
these small deviations was considered necessary, so that
cases where, with the use of computer technology, the
SNA angle was found to be 82.01 or 81.99 could be
considered as "normal". According to the authors’ view,
these small deviations could minimally affect the
standard initially set and could contribute towards a
sounder statistical methodology.

Statistical analysis

The findings were statistically analyzed with the use of
SPSS 10.0 software (SPSS Inc., Chicago, Illinois).
Initially, descriptive statistics were performed and a
table of frequencies and percentages was constructed
in order to classify the 72 individuals according to each
method and for each variable separately. Spearman’s
rho test (Tsantas et al., 1999) was used to calculate the
paired linear correlation among variables, in order to
identify variables with a high correlation coefficient
(around 1) that could, as a consequence, classify the 72
individuals under the same "heading" during
qualitative evaluation.
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(SNA=82°), BewpnBnke and tous cuyypageis tns napou-
oas epyacias, 6u o aképaios autds apiBuos nhtav otpoy-
yunonoinon apiBuoU, cuvenws Ba punopoucav va nepi-
AngBouv anokdiosls ané -0,5°ws +0,5°. H Béomon twwv
MIKp®V autwv anokiioswv kpiBnke avaykaia npokeipé-
VoU va evowupatwBOoUuv oto ‘Kavovikd' o1 MEPINTWOEIS
€keives aus onoies e tn ouyxpovn texvoroyia pe xphon
unofoyiotv BpéBnkav upés tns ywvias SNA 82.01° n
81.99°. Katd tnv yvoun twv UyypapEwy, 01 MIKPES auTés
anokdioeis Oa affoiwvav 1o Aydtepo duvatdv 1o apxikod
Satunwpévo npoéwno ka1 Ba ouvéBandav o pia mo
owoth otauoukh peBodonoyia.

Ltauoukn enefepyaoia

H otauoukn enefepyacia twv dedopévwv npaypatonoin-
Onke pe to Aoyiopkd SPSS 10.0 (SPSS Inc., Chicago,
Illinois). Apxikd npaypatonoinBnke neplypagikh otauou-
KN Kal KOTOOKEUAOTNKE Mivakas GUXVOTNTwV Kal Mooo-
OTWV Y10 TNV NEPIYPAPn tns Katdtagns twv 72 atdpwv
avanoya pe kaBe péBodo kal yia kaBe petaBAnth Eexwpr-
otd. Ltn ouvéxela unonoyiotnkav o1 avd 2 ypappikés
ouoxetioels petagu twv petaBAnt@v pe tn dokipacia
Spearman’s rho (Tsantas ka1 ouv., 1999), éto1 wote va
avayvwpiotouv o1 petaBAntés nou éxouv peydno ouvie-
Aeath ouoxéuons (Kovtd oto 1) kar ouvenws Katatdooouv
Katd napdpoio 1pdno ta 72 dropa tou Seiypatos katd tnv
noloukn a§ondynon.

AkofouBnoe n 6iadikacia tns Cluster analysis yia v
opadonoinon twv petaBANt®Y Kal n Kataokeun devopo-
ypappdtwv. Kabe devdpdypaupa opiobetndnke oto Bhpa
€keivo yia 1o onoio unnpxe n peyanutepn Siagopd tou
Hétpou cuoxéuons anod 1o endpevo. Etor oe dndes nepi-
mwoels dnpioupyndnkav 2, oe difes 3 kar oe dAnes 4
opddes petaBAntawv. Katdmv, npokeipévou va Siepguvn-
Bei n mBavn kowvh cupnepiPopd twv petaBAntv nou
avhkouv otnv idia opdda xpnoiponoinBnke n otpoyyu-
donoinpévn péon uph twwv petaBAntwv nou avhkouv
owmnv opdda. H otpoyyudonoinpévn péon uphn unonoyi-

oBnKe ws:
X
X EA

Ny

X, = Round (Mean (x; € A)) = Round (

6nou x; € A givan o1 yetaBAntés nou avhkouv otnv opdda
A, n, givar 1o nANBos twv petaBAnTtdv autwv kal n cuvap-
tnon Round otpoyyuionoiei otov ninoiéotepo aképaio.
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Variables grouping and construction of dendrograms
were performed using Cluster analysis. Each cluster
dendrogram was defined on the basis of the greatest
difference of the measure of correlation. Thus, groups
of variables were formed: in certain cases 2, in others 3
or 4. In order to investigate any possible common
behavior of the variables belonging to the same group,
the approximated mean value of the variables of the
same group were used. The approximated mean value
was calculated as follows:

2x,
X, = Round (Mean (x €A)) = Round( X,relA )

where x € A are the variables belonging to group A, nA
is the number of these variables and the Round function
approximates to the nearest integral number. On the
basis of these new variables, new frequency and
percentage tables were constructed showing sample
distribution in relation to the groups of variables formed.
Finally, in order to compare how two different groups of
variables may distribute individuals into the same
category, cross-tabulation tables were used including
frequencies, percentages and graphs of various paired
groups. Concerning graphs, it was preferred, where
possible, to place the group containing the variable with
the Greek population data on the x-axis. Thus, it is easy
to observe the way in which other variable groups
(groups A and B) classify individuals into a specific
category, as compared to variables of group C, which also
includes the variable referring to the Greek population.
The level of significance for all statistical tests was set at
P<0.05.

Error of the method

For the estimation of the error of the method, the
procedure mentioned above was repeated after 4 weeks
in 40 randomly selected radiographs. The evaluation was
performed by means of the "paired t-test" (Tsantas et al.,
1999), which revealed significant differences between
the 2 measurements for several variables. However,
qualitative variable assessment performed according to
these measurements and statistical testing of variables
using the kappa measure of agreement (Fisher and Van
Belle, 1993) revealed no significant differences between
the two recordings.

21



Luykprukh pené keanopetpiav avanloewy / Assessment of cephalometric analyses

HevLenic ORTHODONTIC ReviEw

Bdoel autwv twv véwv petaBAntdv kataokeudotnkav
vEO! MIVAKES CUXVOTATWVY KA1 Nooootwv nou Seixvouv tov
1pONo Katavouns tou deiypatos oe oxéon pe us opddes
petaBAntwv nou dnpioupynhBnkav.

Ténos, npokelpévou va yivel oUykpIon TOU TPOMOU LE ToV
onoio pia opdda petaBAntcv katavéper ta dtopa os pia
OUYKEKPIPEVN Katnyopia pe pa anfn opdda, xpnaoiponor-
nBnkav nivakes SinAhs e10660u otous onoious eupavizo-
VIal oUXVOTNTES, NOCOOTA Kal ypadnpata twv Siapépwv
opddbwv ava dvo. Ita ypaghpata autd npoupndnke
onou htav duvatd, va xpnaiponoinBei otov dfova tou X,
n opdda nou nepiéxel tn petaBAnth pe dedopéva tou
eAinvikou nAnBuopou. Me autd tov tpoéno eivar elkono
va napatnpnBei o 1ponos pe tov onoio o1 dlfes opddes
petaBAntwv (opddes A ko B) katatdocouv ta dtopa o€
pia ouykekpigévn katnyopia o oxéon pe us peraBAntés
s opddas I nou eunepiéxel kan tn petaBAnth nou ava-
eépetal otov eANNVIkKG NANBuopo.

Na 6Aes us napandvw otatotkés dokipaaies 1o eninedo
onpavukdintas opioBnke ato P<0,05.

IZpanua tns uebddou

Na tov édeyxo tou opdnuartos tns pebddou 6An n napa-
navw &adikacia enavanhgBnke petd andé ndpodo 4
eBOopadwv oe 40 tuxaia emieypéves akuvoypagies. H
agondynon nou npaypatonoinBnke pe i Bonbeia tns
dokipaaoias "paired t-test" (Tsantas ka1 ouv., 1999), é6e1-
€& 6u apketés petaBAntés napouciazav onpavukés dia-
Qopés avapeoa ous 2 petphoels. Qotdoo, n nolotikn aglo-
Adynon twv petaBAntwv nou akonoudnoe oUPPWVaA He
Qutés TS HETPAOEIS KA1 O oTaUoUKOS Tous €AEyX0s HE T
BonBeia tou pérpou oupwvias kappa (k) (Fisher kar Van
Belle, 1993) édeife 6u Hev unnpxav onpavukés Srapopés
avdpeoa ous 6UO KAtaypaQss.

ATOTEAEZMATA

Ta anotedéopata nou npoékuyav and tn oTtaTUoUKN Ene-
Eepyaaia v 6edopévav htav ta akdAouba:

H extipnon tns oBefiaias Béons tns dvw yvabou oe oni-
obia, kavovikh h np6adia, n onoia NPOEKUYE PETA Ty
noloukn agondynon twwv petaBAntwv oUpwva pe TS
upés avapopds nou npoteivouv o1 HidPpopor cuyypageis,
BpéBnke ou noikifdel onpavukd (Mivakas 1).

Emniéov, o1 ava zelyn ypapUiKES GUOXETIOEIS NMOU Npay-
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RESULTS

The statistical analysis of data revealed the following
results:

It was found that the characterization of sagittal
maxillary position as posterior, normal, or anterior,
following qualitative variable assessment according to
reference values set by different authors, varies
significantly (Table 1).

Furthermore, the paired linear correlations performed
with Spearman’s rho test showed good linear correlation
among variables (Table 2); the investigation of the
possibility for homogenous variable groups using Cluster
analysis and based on the linear correlation among
variables led to a dendrogram with 3 variable groups
(groups A, B and C) (Fig. 2).

Testing of each variable group showed that there were
also differences in the qualitative assessment of sagittal
maxillary position. Group A variables resulted in a higher
percentage of anterior maxillary position (47.2%),
whereas group B and C variables resulted in a higher
percentage of normal maxillary position (56.9% and
72.2%, respectively) (Table 3).

Finally, concerning correlations among the three variable
groups, the following were found: (a) It seems that
when sagittal maxillary position is assessed as anterior or
posterior by the group C variables, this assessment
coincides with that of group A variables, although the
opposite was not true. In 4 out of the 72 patients,
groups A and C characterized similarly the sagittal
maxillary position as posterior; both these groups A and
C variable characterized the sagittal maxillary position as
normal in 17 patients and, as anterior in 16 patients
(Table 4). (b) Between groups C and B, the assessment
coincided in 2 patients concerning posterior position, in
34 patients concerning normal position and in 11
patients concerning anterior position (Table 5). (c) Similar
differentiation was observed between groups A and B
with coinciding assessment in 6 patients concerning
posterior position, 13 patients concerning normal
position and 21 patients concerning anterior position
(Table 6).

DISCUSSION

In this study, which was part of a broader research
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Mivakas 1. Mivakas ouxvothtwv kai katavopns ths oBefiaias Béons tns dvw yvdBou oe oniobia, kavovikh kal Npdcbia avanoya pe us peta-

BAntés nou xpnaoigononOnkav.

Table 1. Table of frequencies and distribution of sagittal maxillary positions as posterior, normal and anterior according to the variables used.

OnioBia Béon

Kavowviki Béon Npéotia Béon

Posterior position Normal position Anterior position
N % N % N %

SNA (Steiner) 29 40,3% 9 12,5% 34 47,2%
SNA (Tweed) 29 40,3% 9 12,5% 34 47,2%
SNA (Jarabak) 11 15,3% 16 22,2% 45 62,5%
N-A (HP) (Burstone) 6 8.3% 57 79.2% 9 12,5%
SNA (McNamara) 21 29,2% 44 61,1% 7 9,7%
A INa (McNamara) 7 9,7% 41 56,9% 24 33,3%
SNA (Miethke) 5 6,9% 51 70,8% 16 22,2%
SNA (Gianniou & Nasiopoulos) 4 5,6% 51 70,8% 17 23,6%

patononBnkav pe tn dokipacgia Spearman's rho, édeifav
ou unnpxe kann ypappikh cuoxéuon petagu twv dapo-
pwv petaBAntav (Mivakas 2), eved n igpetvnon tns mba-
votntas unapéns opoloyevmv opddwy petaBAntwv pe tn
S1adikaoia tns Cluster analysis ka1 pe pétpo opoidtntas
I ypappikh ouoxéuon petagu twv petaBantiv odhynoe
otn dnpoupyia evés bevbpoypappatos pe 3 opddes peta-
BAntwv (opddes A, B kan IN) (Eik. 2).

Itn ouvéxela, o éAeyxos tns KAOe pias opddas petaBan-
v €daife 6u unnpxav enions Siagopés otnv noloukn

project, an attempt was made to determine sagittal
maxillary position in a Greek sample with malocclusion,
on the basis of the reference values of cephalometric
analyses as proposed by Tweed (1953, 1954), Steiner
(1953, 1959), Jarabak (Jarabak and Fizzell, 1972),
Burstone (Burstone et al., 1979), McNamara (1984),
Humboldt University in Berlin (Miethke, 1995), as well as
of values suggested for the Greek population by
Gianniou and Nasiopoulos (1994).

With the use of reference values suggested for these

Mivakas 2. Avd zeuyn ypappikés ouoxetioers petagl wwv petaBAntiv nou xpnoiponoinBnkav yia tnv a§loddéynon tns oBeraias B¢ons tns dvw

yvdBou (Aokiuaoia Spearman'’s rho).

Table 2. Paired linear correlations between variables used for assessing sagittal maxillary position (Spearman’s rho test).

SNA SNA SNA

N-A (HP) SNA

ALNa SNA SNA

(Steiner) (Tweed) (Jarabak) (Burstone) (McNamara) (McNamara) (Miethke) (Gianniou &

Nasiopoulos
SNA (Steiner) 1,000 O 0 O O O O 0
SNA (Tweed) 1,000 1,000 0 O O O O O
SNA (Jarabak) 0,858 0,858 1,000 O 0 O O 0
N-A (HP) (Burstone) 0,485 0,485 0,515 1,000 0 O O 0
SNA (McNamara) 0,739 0739 0814 0,628 1,000 O O O
A INa (McNamara) 0,605 0,605 0,580 0,472 0,588 1,000 0 O
SNA (Miethke) 0,586 0,586 0,540 0,735 0,622 0,487 1,000 O
SNA (Gianniou & Nasiopoulos) 0,594 0,594 0,524 0,735 0,605 0,487 0,952 1,000
0 JUVIEAEOTAs ypaupIKns OUOXETIoNS otatiotikd onuavtikd 61dgopos tou 0 o€ otdBun onuavukdtntas a=0,05.
0 Linear correlation coefficient statistically significant other than 0 at a level of significance a =0.05.
23
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Mivakas 3. Mivakas GUXvOTATWV Kal NOCOOTWV Twv Opddwv twv petaBintwv nou xpnaoigonondnkav yia tnv a§ioAdynon tns oBefiaias Béons

s avw yvdBou nou npoékuyav pe tn dokipacia tns Cluster analysis.

Table 3. Table of frequencies and percentages of the groups of variables used for sagittal maxillary assessment derived from Cluster analysis.

OnioBia Béon

Kavowvikin Béon Npéotia Béon

Posterior position Normal position Anterior position
N % N % N %
Oudda A/ Group A 21 29,2% 17 23,6% 34 47,2%
Opdéa B / Group B 7 9,7% 41 56,9% 24 33,3%
Oudda I/ Group C 4 5,6% 52 72,2% 16 22,2%

a§ioldéynon wns oBefiaias Béons tns dvw yvdBou. O1
petaBAntés tns opddas A, a§londynoav tnv oBeMaia Béon
s dvw yvdBou oe peyanUtepo nocootd (47,2%) ocav
npo6abia, eva o1 petaBAntés twv opddwv B kan I o€ peya-
AUteEpo Nocootd aav kavovikh (56,9% ka1 72,2% avt-
otoixa) (Mivakas 3).

TéNos, 6oov apopd us EMPEPOUS CUOXETIOEIS PETAEU Twv
P10V opddwv petaBAntwv npoékuyav ta akdéAouba: (a)
Oaivetan 6u 6tav o1 petaBAntés tns opddas I a§iodoyouv
v oBefiaia Béon ths dvw yvabou cav npdobia h oni-
ofia, auth n a§loAdynon cupnintel Pe Ty aviiotoixn twv
petaBAntwv ts opddas A, av kar autd dev 1oxusl avti-
otpo®a. X1o ouvoflo wv 72 aoBeviv olpntwon aflons-
ynons napamnphbnke petagu v duo opdadwv petaBan-
v og 4 aoBeveis 6oov agopd tnv onioBia Béon, o 17
aoBeveis 6oV apopad tnv kavovikh Béon ko o€ 16 6oov
apopd v npocdia Béon (Mivakas 4). (B) Metagu twv
opddwv I ka1 B, cupntwaon a§loAdynons SiamotwBnke og
2 aoBeveis doov apopd tnv oniobia Béon, os 34 agbeveis
60ov apopd tnv kavovikh Béon kai og 11 6cov apopd v

Mivakas 4. Mivakas &inins e1066ou petagu twv opddwv A kai T
Table 4. Cross-tabulation table between groups A and C.

analyses and values recommended for the Greek
population, it was attempted to qualitatively determine
the sagittal maxillary position. It was also attempted to
reveal consistent or contradictory information data
concerning sagittal maxillary position and to determine
these differences quantitatively.

It is true that the interpretation of the results of such a
study, as the current, present specific difficulties, since
these cephalometric analyses differ in relation to: (a) the
sample selection, (b) the nature of measurements
performed, and (c) the reference levels (lines) that are
used by the various analyses in order to describe and
assess anatomical structures. For these reasons, it was
attempted to find common reference points or levels
among these cephalometric analyses so that evaluation
and comparison of the findings may be feasible.

The fact that the number of studies comparing various
cephalometric analysis methods is limited (De Abreu,
1982; Bolender et al., 1986; Vigie Du Cayla et al., 1986;
Kimmel et al, 1986; Haralabakis, 1987; Wylie et al.,

Opdada A / Group A
OniaBia Béon Kavowvikn Béon Mpéotia Béon
Posterior position Normal position Anterior position

N % N % N %
Y OnioBia B¢on . . )
3 Posterior position ARt 0 0% 0 0%
§ Kavowvikh Béon . . .
= Normal position W SR 17 327% 18 346%
o) . ,
S  Np6obia Béon . . .
S Anterior position Y 0% 0 0% 16 100,0%

N
B
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Mivakas 5. Mivakas 6inAns e1066ou petagl twv opddwv I kan B.
Table 5. Cross-tabulation table between groups C and B.

Oudba B / Group B
OnioBia Béon Kavowviki Béon Npéotha B¢on
Posterior position Normal position Anterior position
N % N % N %
Y Onigtia 6éon 0 0 0
%‘ Posterior position 2 A 2 S 0 i
§ Kavovikh B¢on 8 o 0
= Normal position 5 9,6% 34 65,4% 13 25,0%
V=) z )
S  Np6oba Béon 0 0 0
S Anterior position 0 05 > PG u 0
Mivakas 6. Mivakas &inAns e1066ou petagu twv opddwv A kai B.
Table 6. Cross-tabulation table between groups A and B.
Oudda A/ Group A
OniaBia Béon Kavowvikn Béan Npéotia Béon
Posterior position Normal position Anterior position
N % N % N %
< Onio®ia Béon . o o
§' Posterior position 6 R 15 s 0 bis
§ Kavowviki Béon 0 0 0
= Normal position 1 5,9% 13 76,5% 3 17,6%
(=]
S  Mpdobia 6
S poobia Béon 9 0 0
&  Anterior position 0 0% 13 38,2% 21 61,8%

npoatia Béon (Mivakas 5). (y) MNapépoia Sapoponoinon
napatnphBnke ko petagu twv opddwv A kai B pe avti-
otoixn oUpntwon agloAdynons o 6 acBeveis doov agopd
v onioBia Béon, oe 13 aoBeveis 6oov apopd tnv kavo-
vikn Béon ka1 og 21 6cov agopd tnv np6adia Béon (Miva-
Kas 6).

LYZHTHIH

Ltnv epyacia auth nou anotesi Pépos yevikOtePNns Epeu-
vas, €yive pia npoondBsia npoodiopiopou tns oBeaias
Béons tns dvw yvabou evos deiypatos eAAnvikoU nANOu-
opoU nou napouciaze ouykdeiolakd npoBAApata, pe
Baon us upés avaopds twv KEPANOPETPIK®Y avanUoe-
wv v Tweed (1953, 1954), Steiner (1953, 1959), Jarabak
(Jarabak kan Fizzell, 1972), Burstone (Burstone ka1 cuv.
1979), McNamara (1984), tou Mavemotnpiou Humboldt
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1987) and the methodology followed in these studies
differs was the motive for conducting this study, while at
the same time this fact made difficult the comparison of
the results of our study to other related studies.

This study’s advantages were the satisfactory sample size
and the limited number of published studies that
compare the various methods of cephalometric analysis.
The results of this study indicate that assessment of the
sagittal maxillary position in relation to both the anterior
cranial base (SN) and the Frankfort Horizontal (FH)
revealed discrepancies when it was based on different
groups of variables (Table 1).

Qualitative assessment of the sagittal maxillary position
using the variables mentioned above in one patient of
the sample is characteristically presented in Table 7,
where differences are clear.

All three groups of variables, which were created on the
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tou Beponivou (Miethke, 1995) kaBws ka1 us upés nou
npotdOnkav yia tov eAdnviké nAnBuopdé and tous
Gianniou ka1 Nasiopoulos (1994).

Xpnoiponoiwvias us UPES avapopds nou npoteivovia
ous avanuogls autés kabws ka1 us upés nou npotdon-
kav yia tov eAAnviké NnAnBuopo, éyive npoondbeia noi-
oukou npoadiopiopou tns oBeMaias Béons tns dvw yvd-
Bou. Enions éyive npoondbeia avadei§ns twv Kowvwv n
TV avUKPoUuduevwv nNANPopopItv ws npos tnv oBem-
aia Béon tns avw yvdBou kaBws kal 0 NOCOTKOS NPOOC-
610p106s TV OUOI0TATWY KAl Twv H10(PoPwV auTwy.
Eivan yeyovds 6t n a§ioAdynon twv anoteNeoudtwy pas
1€t010s épeuvas spnepiéxel 101aitepes duokonies, kabBooov
o1 kepanopetpikés autés avanuoels Sapoponoiolvian
petagu tous (a) ws npos tnv emioyn tou deiypatos, (B) ws
npPos tn GUON TWV PETPACEWY NOU NPaypatonoiolv, Ka
(y) ané ta enineba avagopds nou xpnaigonololyv yia tnv
nepiypaghn kai tnv agloAdynon twv avatopikKov otoixei-
wv. Ma tous Adyous autouUs €yive npoondadeia va Bpebouv
Kova onpeia avagopds petafl twv Siapdpwv autwv
KeQaNOMETPIKWV avanUoewy MOTE va yivel EPIKTN n avu-
napdBeon ka1 oUYKPION TWV EUPNUATWV.

Enions to yeyovos 6t o apiBuods twv pyaciewv nou ava-
Qépovial oe cUykpion kal avunapdBeon 61a@opwv
peBOdwv kepanopelpikns avanuons eival neplopIopé-
vos (De Abreu, 1982; Bolender ka1 ouv., 1986; Vigie Du
Cayla ko ouv., 1986; Kimmel ka1 ouv., 1986;
Haralabakis, 1987; Wylie ka1 ouv., 1987) adid ka1 to éu
n pebodonoyia nou akonouBeitan os autés us epyaaies
givan Srapopeukn, anoténeoe agevos Kivnipo yia tnv
Hie€aywyn tns napouloas penétns, aPetépou Katéonoe
duokonn tnv avunapaBoii twv eupnudtwv pas e avt-
OTOIXES MENETeS.

Zav nAgoveKktAata tns Napouons pyacias pnopouv va
ava@epBoulv (a) o 1kavonoinukds apiBuods 1wv atdpwy
tou beiyparos, (B) neplopiopévos apiBuds dnpooieupé-
VWV EPYOOIMV MOU avapEpovial o cUYKPIon Kal avuna-
paBeon drapopwv peBOdwv Kepanopetpikhs avaduaons.
Ané ta anoteéopata tns napouaoas pelétns dramotw-
Onke 6u n Béon s dvw yvabou oto oBemaio eningdo,
1600 o€ axéon e tnv Npoabia Baon tou kpaviou SN 600
ka1 e 1o eninedo tns Opavkpolptns, Npoadiopiotnke
Sdrapopeukd and us didpopes petaBAntés (Mivakas 1).
Xapakinpioukd napoucidzetal n noioukn agloddynon
wns oBefiaias Béons tns dvw yvdBou pe us napandvw
petaBantés evés aabevoUs tou Seiypatos tns napouoas
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basis of their common behavior, presented some
differences when assessing sagittal maxillary position
(Table 3, Fig. 2). More specifically, the SNA angle and the
distance of point A from the perpendicular line drawn
from point Na to the Frankfort Horizontal (A_LNa),
variables that are included in the McNamara
cephalometric analysis (1984), belong to different groups
(Fig. 2). On the basis of these two measurements, it
seems that although they both belong to the same
cephalometric analysis, the assessment of maxillary
position differs, a fact that may be attributed to the use
of different reference planes. Differences in sagittal
maxillary assessment depending on the reference plane
of choice are also reported by other authors who
performed and subsequently compared different
cephalometric analyses, such as of Bjork, Ricketts,
Sassouni, McNamara and Wits, among 132 Alsatian
patients of the Orthodontic Clinic of Louis Pasteur
University in Strasbourg (Vigie Du Cayla et al., 1986;
Bolender et al., 1986; Kimmel et al., 1986). The above
authors found that variables SNA and NAMS (variable
A_LNa in this study) resulted in different information.
This study also found that assessment of sagittal
maxillary position differs between the variables of
groups C and A, despite the fact that in all these
variables (with the exception of Burstone's variable) this
assessment was based on the same reference plane, i.e.
the anterior cranial base plane (SN) (Fig. 2). A
comparative study between these two groups (Table 4)
showed however that this difference does not concern
the anterior or posterior maxillary position. The two
groups differ rather when determining the normal
maxillary position. It was found that only 32.7% of
patients with normal maxillary position, as assessed by
the variables of group C, were also characterized normal
on the basis of the variables of group A. Consequently,
assessment of the sagittal maxillary position between
these two groups coincides only in 1/3 of cases.

This differentiation concerning the normal sagittal maxillary
position could be attributed to the Burstone’s variable,
which uses the Frankfort Horizontal (FH) as the reference
plane. However, the fact that the rest of the variables use
the cranial base (SN) as the reference plane, allows the
assumption that differentiation between groups may be
the result of differences regarding the range of values set as
“normal” by the corresponding authors.
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Mivakas 7. NMooukn agloAdynon tns oBemaias B¢ons tns dvw yvaBou otov acBevi I.E. (aydpr 14 etwv) pe Bdon us petaBintés kan us avtiotor-
XES NPOTEIVOHEVES TIUES avapopds kdBe kepanopetpikhs avdnuons (*tunikn andkdion kaBopiouévn auBaipeta and tous ouyypageis tns napou-

oas peNEns).

Table 7. Qualitative assessment of sagittal maxillary position in patient G.E. (14-year old boy) on the basis of variables and corresponding
reference values recommended for each cephalometric analysis (*standard deviation arbitrarily set by the authors of this study).

OBemaia B¢on tns Gvw yvaBou

k’l‘fgg Jgg; MEI%:?]EIIW Segittal maxillary position
MetaBintés Reference Measured Oniotha Béon  Kavovikn Béon  Mpoobia Béan
Veriables Mean value value Posterior position Normal position Anterior position
SNA (Steiner) 82°+0,5°* 80,8° X
SNA (Tweed) 82°£0,5°* 80,8° X
SNA (Jarabak) 80°£1° 80,8°
N-A (HP) (Burstone) 0,0£3,7 mm 2,2 mm
SNA (McNamara) 83,9°+3,2° 80,8° X
A _LNa (McNamara) 1,1+2,7 mm 4,2 mm X
SNA (Miethke) 81,3°£3,4° 80,8° X
SNA (Gianniou & Nasiopoulos)  80,91°:3,72° 80,8°

(HP) "—D

Ekova 1. Kepanopetpika onpeia kan enineba avagopds nou xpnaoi-
pononBnkav oty napoloa pedétn. (FH: eningdo tns Opavk@oup-
s, SN: eninedo s npoabias Bdons tou kpaviou, HP: kataokeua-
opévo opizévuo eninedo (pe ywvia 7° o€ oxéon pe 1o eninebo SN),
L HP: Eninebo kd@Beto and to anpeio N oto eninedo HP, L Na: enine-
60 kdBeto ané to onpeio N oto eninebo ts dpavkPouptns)

Figure 1. Cephalometric points and reference planes used in this
study. (FH: Frankfort plane, SN: anterior cranial base plane, HP:
constructed horizontal plane [with a 7° angle to the SN plane],
_LHP: Plane perpendicular to plane HP at point N, L Na: plane
perpendicular to Frankfort plane at point N).
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When the variables of groups B and C were compared, a
significant difference in the assessment of sagittal
maxillary position was found (Table 5). This concerns all
three sagittal maxillary positions and, as above, may be
the result of differences in the range of values set as
“normal” by respective authors.

Finally, when the variables of groups A and B were
compared, similar discrepancies were observed. These
could be attributed to the different planes of reference
that were used (Table 6). More specifically, in 71% of the
individuals, where sagittal maxillary position was
assessed as posterior on the basis of the anterior cranial
base plane (SN), maxillary position was found as normal
on the basis of the Frankfort Horizontal (FH) plane. It
was also found that in 38.2% and 61.8% of individuals,
where sagittal maxillary position was assessed as
anterior on the basis of the anterior cranial base plane
(SN), maxillary position was assessed on the basis of the
Frankfort Horizontal (FH) as normal and anterior,
respectively. Consequently, it seems that when using the
Frankfort Horizontal (FH) there is a tendency to assess
maxillary position as a more anterior, as opposed to
when the anterior cranial base plane (SN) is used. These
findings are consistent with the study of Vigie Du Cayla
et al. (1986), who also found that the maxilla is in a more
anterior position when the Frankfort Horizontal (FH)
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SNA (Steiner)

(
SNA (Tweed) —
SNA (Jarabak)

SNA (McNamara)

A1 Na (McNamara)

SNA (Miethke)

SNA (Gianniou & Nasiopoulos) | ——

N-A(HP) (Burstone)

Eikéva 2. Tpagikn napdotaon v petaBAntmv nou xpnoiponoinBnkav e opoioyeveis opdades pe t popehn devdpoypdppatos Siaxwpiopou (Aoki-

pacia Cluster analysis).

Figure 2. Graph presenting cluster dendrogram of variables matched in homogenous groups (Cluster analysis).

penéns 6nou yivovial gpavepés o1 petagu tous drapopés
(Mivakas 7).

H oBemaia Béon ns dvw yvaBou npoadiopiotnke enions
Sragpopeukd ka1 and us 3 opddes petaBAntwv nou dnpi-
oupynbnkav o€ oxéon WE TNV KOIVA TOUS GUHNEPIPOPA
(Mivakas 3, Eik. 2). Mo ouykekpipéva, n ywvia SNA ka1 n
anéotacn tou onpeiou A and tnv kABsto nou épetal
andé to onpeio Na oto eninedo s Opavkpouptns
(A_LNa) nou npoépxovtal and tnv Kepanopetpikh avd-
duon tou McNamara (1984) avhkouv oe Siapopeukn
opdda (Eik. 2). ®aiveton dnAadn éu pe Bdon us duo
autés PETPNOEIS, av Kal avAKouv otnv KEPAAOUETPIKN
avaduon tou idlou epeuvntn, n afloAdynon tns Béons
s dvw yvabou sivan dragopeuikn, yeyovds nou Ba pno-
pouUoe iows va anodobei atn xpnon twv H10PopPEUKDY
emnédwv avapopds. O1 ragopés onv afloAdynon tns
oBemaias B¢ons tns dvw yvabou avdioya pe 1o eninedo
avagopds nou emféyetal, avapépetal kar and anfous
€PEUVNTES MNou Npaypatonoincav kai napouaiacav d1a-
boxikd pia ouykpiukh pefén petagu twv Kepanopetp-
kv avaduoewv twv Bjork, Ricketts, Sassouni,
McNamara ka1 Wits og 132 Adoatous aoBeveis tns Kivi-
khs tns OpBodovukhs tou Mavemotnpiou Louis Pasteur
tou ItpaoBoupyou (Vigie Du Cayla ko ouv., 1986;
Bolender ka1 ouv., 1986; Kimmel ka1 ouv., 1986). Ané
Tous napandvw ouyypageis SiamotmOnke 6T 01 peTa-
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plane is used as the reference plane.

As described above, when sagittal maxillary position is
assessed on the basis of the variables used in this study,
the results differ according to the selected reference
plane. However, assessment of maxillary position differs
even when the same reference plane is used. As
mentioned above, the use of the same reference plane
(SN) and angle (SNA) and only different values for
standard deviation led to different assessments of
maxillary position depending on the variable used.
Consequently, the reference plane is not the sole
criterion for selecting one method over another; the
range of values for each variable set by each author set
as normal also plays an important role.

Despite differences observed among variables of the
cephalometric analyses used in this study in order to
determine sagittal maxillary position, consistent data
were also revealed. Similarities involve variables of the
same group and, if one focuses on the Greek population
group, it seems that the reference values of angle SNA
recommended by Gianniou and Nasiopoulos (1994),
angle SNA values suggested by Humboldt University at
Berlin (Miethke, 1995) and Burstone’s N-A(HP) variable
values have similar results when assessing the sagittal
maxillary position.

The results of this study revealed that the assessment of
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BAntés SNA ka1 NAMS (petaBAnth AL Na otnv napouaoa
pefén) napeixav Sapopeukés nAnpogopies.

Iwv napoloa penétn Siamotwbnke enions, 6u unNapxel
Siaoponoinon otnv ektipnon tns oBefaias Béons tns
avw yvabou petal twv petaBAntmv tns opddas I kal twv
petaBAnt@v s opddas A, napd 1o yeyovos du oe Ones
autés us petaBantés (pe e€aipeon v petaBAnth tou
Burstone), o npoadiopiopds tns oBefiaias Béons tns dvw
yvaBou Baaizetan oto id1o eninedo avagopds, 1o eninedo
wns npéadias Baons tou kpaviou SN (Eik. 2). H Siagpopd
auth wotdoo, 6Nws NPOEKUYE and tn cuykpiukh pedén
petatu twv duo autwv opddwv (Mivakas 4), dev apopd
otov npoodiopiopd s oBefaias Béons tns dvw yvdbou
og npoabia n onicBia. O1 6Uo opddes Hrapépouv kupiws
ws npos tv aflofdynon tns Béons ths dvw yvaBou oav
Kavoviknhs, kaBéoov, énws diamotwdnke, and ta dtopa
ota onoia n dvw yvaBos Bpioketa oe kavovikh Béon pe
Baon us petaBAntés tns opddas I, pévo oto 32,7% n oBe-
Maia O¢on ns dvw yvdBou aflofoyeitan enions oav kavo-
vikn pe Bdon us petaBintés tns opddas A. Metagu twv
600 opdbwv undpxer 6nAadn alpntwon otnv agloAdyn-
on wns oBefaias Béons tns dvw yvdBou poévov oto 1/3
TV NEPINTWOEWV.

H &iagpoponoinon petal twv opddwv A kai [ otov npoo-
S10piopd s oBeiaias Béons tns dvw yvaBou cav kavo-
vikihs, Ba pnopouoe iows va anodoBei otn petaBAnti tou
Burstone n onoia xpnaiponoiei ws eninebo avagopds, 10
eninedo s dpavkpouptns. Qotdoo, 10 yeyovos OU 01
unénoines petaBantés wv duo opddwv éxouv eninedo
avagopds t Baon tou kpaviou (SN), emtpéne va datu-
nwbsi n dnoyn éu n diagoponoinon petadu twv dUo
opddwv eivar iows 10 anotédeopa tns dlapopds oo
€UPOs Twv up®v nou &ibetar and tov kaBe epsuvnih yia
v op1oBétnon tou “kavovikou”.

‘000 agopd n ouykpion petafl twv petaBAntov twv
opddwv B kar T, Sramotwbnke onpavukh acuppwvia
otov npoodiopiopd s oBeMaias Béons tns dvw yvdbou
(Mivakas 5). H & 1agoponoinan auth agopd 1600 tnv oni-
a61a 600 ka1 tnv NPOabia kal tnv Kavovikn Béon ts avw
yvdBou ka1 Ba pnopouocs iows va anodoBei, dnws ka1 yia
us opddes nou npoavagépbnkav, oo €UPOS TWV TUPDV
nou &ibetar and tov k@B epeuvnth yia tnv oploBétnon
Tou “kavovikou”.

TéNos, anod tn ouykpion Petagu twv YetaBAnToV twv opd-
dwv A ko B, napawtnpnBnkav napoépoies diapopés o1
onoies 6pws Ba pnopouoav iows va anodoBouv ata 61a-
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the sagittal maxillary position on the basis of variable
reference values from the selected cephalometric
analyses and of values recommended for the Greek
population has some special characteristics.
Cephalometric analyses lead sometimes to similar
qualitative assessment by determining the sagittal
maxillary position in a same manner, while some other
times they present differences. It seems that failure to
result in consistent assessments is mainly due to the
mean values and standard deviations set at different
times by different authors in their attempt to express a
"normal" facial standard; however, these mean values
and standard deviations are not always comparable.

CONCLUSIONS

According to the results of this study it could be

concluded the following:

1. Assessing the sagittal maxillary position as posterior,
normal or anterior on the basis of qualitative
assessment of variables according to the reference
values recommended by different authors, leads to
significantly different results.

2. Determination of sagittal maxillary position differs
both among variables of cephalometric analyses using
the same reference planes and among those that use
different reference planes.

3. Differences found during qualitative assessment of
sagittal maxillary position among variables selected
for this study may be the result of the different range
of values set by different authors as “normal”.

4. Similar information concerning qualitative assessment
of sagittal maxillary position was derived from two
variable groups that were distinguished from each
other: (a) the group including the reference values of
Burstone (Burstone et al., 1979), Gianniou and
Nasiopoulos (1994) and of Humboldt University in
Berlin (Miethke, 1995), and (b) the group including
values of the cephalometric analyses of Tweed (1953,
1954), Steiner (1953, 1959), Jarabak (Jarabak and
Fizzell, 1972) and McNamara (1984).
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Qopeukd eninedba avagopds nou xpnoigonoiolvial
(Mivakas 6). AlamotwOnke dnAadh éu, and ta dropa ota
onoia n oBemaia Béon tns dvw yvdBou aflofoyeitan pe
Baon 1o eningdo tns npdobias Baons tou kpaviou SN cav
oniaBia, ato 71% and autd n Béon tns dvw yvabou aglo-
doyeital oav kavovikh pe Bdon to eninebo tns Opav-
k@ouptns. Enions 61amotBnke 6u ata dropa nou n oBe-
Maia Béon tns dvw yvdBou a§onoyeitn cav npdabia pe
Bdon tnv npdadia Bdon tou kpaviou SN, oto 38,2% and
autd aflofoysitan oav kavovikn ka1 oto 61,8% oav npod-
oba pe Bdon 1o eninedo tns Opavkpouptns. daiveta
OUVEN®S 0T pE T Xphon tou emnédou tns dpavkPoup-
s undpxel pia ton agloAdynons tns dvw yvdbou og o
npo6obia Béon oe oxéon pe tn xpHon tou emnédou tns
npootias Baons tou kpaviou SN kal ta euphpata autd
€pxovial og ouppwvia pe v peétn wwv Vigie Du Cayla
kar ouv. (1986) o1 onoiol enions diotunwaoav 6u n Avw
yvaBos aflonoyeitan oe mo npdabia Béon dtav xpnoipo-
noleital ws €ninedo avagopds 1o eninedo tns Opav-
Kpouptns.

Onws &iamotmbnke, o npoadiopiopds tns oBemaias
Béons ns dvw yvdBou pe Bdon us petaBAntés nou xpn-
oigonoinBnkav, Siapépel avanoya pe 1o eninedo ava-
popds nou emiéyetal. Qotdoo, n aloAdynan tns oBemi-
aias Béons s avw yvabou Slagépel akdun kar étav
xpnaoiponoieital to i610 eninedo avagpopds. Onws npoa-
vagépOnke, n xphon koivoU emnédou avapopds (SN)
kan i61as ywvias (SNA) addd pe S1apopetikés Tpés Twv
otaBepwv anokiioewv, odhynoe o€ Hrapopeuikn ekTipn-
on s Béons tns dvw yvabou avddoya pe tnv petaBin-
th nou xpnoiponoinBnke. Zuvenws, o eninedo avago-
pas yia tnv emfioyn pias uebodou évavu as annns dev
anotedei povadiké kpithpio anld peyano péio eaivetan
va KAtéxel Kal 1o 0pos upwv tns kaBe petaBAntis nou
6ibetar ané tov exdotote ouyypagéa yia tnv opioBétnon
Tou “Kavovikou”.

Mapd us Siagpopés nou napatnpndnkav otov npoodiopi-
op6 s oBefaias Béons tns dvw yvaBou petau twv 61a-
Popwv petaBANTOV TV KEPAROUETPIKMY avanUoewy s
napoucas penétns, dramotmOnkav kar kdnoies ouykni-
vouaoes nAnpopopies. O1 opoIdTNTES AUTES APOPOUV TS
petaBAntés nou avakouv otnv id1a opdda ka1 oto onpeio
autd, av eouactei 10 evbiapépov otnv oudda nou nepi-
AapBave eAfnviké nAnBuopo, @aivetal 6u o1 NPOTEIVE-
peves upés avapopds s ywvias SNA twv Gianniou kai
Nasiopoulos (1994), tns ywvias SNA tou Mavemaotnpiou

30

Anderson AA, Anderson AC, Hornbuckle AC, Hornbuckle K.
Biological derivation of a range of cephalometric norms for
children of African American descent (after Steiner). Am ]
Orthod Dentofac Orthop 2000;118:90-100.

Bailey K, Taylor R. Mesh diagram cephalometric norms for
Americans of African descent. Am ] Orthod Dentofac Orthop
1998;114:218-23.

Bibby RE. A cephalometric study of sexual dimorphism. Am ]
Orthod 1979;76:256-9.

Bishara SE, Athanasiou AE. Cephalometric methods for assessment
of dentofacial changes. In: Athanasiou AE, ed. Orthodontic
Cephalometry. London: Mosby-Wolfe, 1995:105-24.

Bjork A. The face in profile. An anthropological X-Ray investigation
on Swedish children and conscripts. Svensk Tandlakare Tidskriff
1947;40:10-85.

Bjork A. The relationship of the jaws to the cranium. In: Lundstrom
A, ed. Introduction to Orthodontics. New York: McGraw-Hill,
1960:104-40.

Bolender Y, Deblock L, Theuveny T, Bolender C], Turlot ]C.
Comparaison des analyses céphalometriques de Bjork, Ricketts
et Sassouni ainsi que des mesures de Mac Namara et du Wits.
Rev Orthop Dento Fac 1986;20:251-72.

Broadbent BH. A new X-ray technique and its application to
Orthodontia. Angle Orthod 1931;1:45-66.

Burstone C], James RB, Legan H, Murphy GA, Norton LA.
Cephalometrics for orthognathic surgery. ] Oral Surg
1979;36:269-77.

Coben ES. The integration of facial skeletal variants. Am ] Orthod
1955;41:407-34.

De Abreu ]L. Diagnosis of skeletal class. A comparison of the results
obtained by the Steiner, Ricketts, Cervera and Coutand
methods. Rev Port Estomatol Cir Maxilofac 1982;23:89-101.

Di Paolo R], Markowitz JL, Castaldo DA. Cephalometric diagnosis
using the quadrilateral analysis. ] Clin Othod 1970;4:30-5.
Downs WB. Variation in facial relationships: Their significance in

treatment and prognosis. Am ] Orthod 1948;34:12-40.

Enlow DH, Pfister C, Richardson E, Kuroda T. An analysis of Black
and Caucasian craniofacial patterns. Angle Orthod
1982;52:279-87.

Fisher LD, Van Belle G. Biostatistics. New York: Wiley, 1993.

Gianniou E, Nasiopoulos A. Normative values of craniofacial and
dentoalveolar structures in lateral cephalometry of adult
Greeks. Hel Orthod Rev 1994;6:61-9.

Gottlieb EL, Nelson AH, Vogels D. Study of orthodontic diagnosis
and treatment procedures. Part 2. Breakdowns of selected
variables. ] Clin Orthod 1991;25:223-30.

Hajighadimi M, Dougherty HL, Garakani F. Cephalometric
evaluation of Iranian children and its comparison with Tweed's
and Steiner's standards. Am ] Orthod 1981;79:192-7.

Haralabakis NB. Cephalometric analysis as diagnostic tool in
Orthodontics. Hel Stomatol Rev 1987; 31:271-6.

Haralabakis B, Spirou V, Kolokithas G. Dentofacial cephalometric
analysis in adult Greeks with normal occlusion. Eur ] Orthod
1983;5:241-3.

Hixon HE. Cephalometrics: A perspective. Angle Orthod
1972;42:200-11.

Hofrath H. Bedeutung der Fernroentgen- und Abstands-Aufnahme
fuer die Diagnostik der Kieferanomalien. Fortschr Kieferorthop
1931;1:231-58.

Holdaway RA. A soft-tissue cephalometric analysis and its use in
orthodontic treatment planning. Part I. Am ] Orthod
1983;84:1-28.

Ioannidou-Marathiotou I. An investigation of dental and alveolar
compensations in the development of the face in adult Greeks.

HELLENIC ORTHODONTIC REVIEW 2005 ¢ VOLUME 8 * ISSUE 1



EAnHNIKH OpaoaONTIKH EneEQPHEH

Luykprakn peném kepanopetpikav avadoewy / Assessment of cephalometric analyses

Humboldt tou Beponivou (Miethke, 1995), kaBws ka1 tns
petaBAnths N-A(HP) tou Burstone (Burstone ka1 ouv.,
1979) npoodiopizouv pe napdpoio pdéno v oBefiaia
B¢on s dvw yvdbou.

Ané ta anoteAéopata ths napouaas peéns, eaivetal 6u
0 npoadiopiopods s Béons tns dvw yvaBou oto oBeaio
eninedo pe Bdon us upés avagopds twv petaBAntwy twv
Ke@anopetpikwv avanuoswv nou emiéxOnkav kaBws kal
PE TS NPOTEIVOpEVES TUES avapopds yia eAlnviké nAnBu-
opoé napouaidzel 161a1tepdtntes. O1 ke@anopetpikés ava-
Auoes anfote katadhyouv otnv idla noloukn afiondyn-
on, kaBopizouv 6nAadn e tov id10 TpdNo t Béon ns
avw yvaBbou oto oBefaio eninedo kan dAfote pe Sragpo-
peuKo 1pono pe anotéleopa va undpxouv cuykiivouoes
afid ko anokfivouoss O1ayvwotuikés nAnpoopies.
Baoiké otoixeio abuvapias Unap§ns cuppwvias anotee-
opdtwv @aiveton va anotedouv o1 PESES TES Kan 01 Tumi-
ké€s anokfiogls nou éxouv npotabsi katd kaipous anéd
Srapopous peuvniés Pe okond tnv EKPPAcn ToU ‘Kavovi-
KoU' mpotunou npoownou, o1 onoies Opws Oev givan
nAvia oUYKPIoIpEs.

LYMMEPALMATA

LOpQwva pe ta anoteAéopata autis tns PeAétns pnopouv

va €§axBoUv ta akéAouba kUpIa cupnepdopata:

1. H extipynon tns oBefaias Béons tns dvw yvdBou oe
onioBia, kavovikh h Nnpdobia, nou Npoékuye Petd tnv
noloukn afloAdynon twv petaBAntdv, cUPQ®va e Ts
upés avapopds nou npoteivouv o1 Siapopor cuyypa-
Qeis, BpéBnke du noikinel onpavukd.

2. O npoaodiopiopods s oBefaias Béons tns dvw yvdbou
Slapépel 1600 petau twv petaBAntwv twv kepanope-
TPIKWV avanUoswy Nou xpnolponolouv éuoia enineda
avapopds 600 Kal PETAEU autwv Nou Xpnalponololv
Siagopeukd enineda avapopds.

3. O1 6iapopés nou Hramotwdnkav atnv noloukn agionsd-
ynon tns oBefiaias Béons tns dvw yvabou petagu twv
petaBAnt@v nou emiéxbnkav otnv napouca pedén,
givan mBavov anotédeopa tns Srapopds ato UPOS Twv
upmv nou &iboviar and tov k4Be epguvnth yia v
op1o6étnon tou “kavovikoU”.

4. Yuykdivouoes nAnpopopies ws nPos tnv noloukn agio-
Aoynon tns oBefiaias Béons tns dvw yvdBou aviAnbn-
kav and 600 opddes petaBAntdv nou daxwpiotnkav
ka1 SrapoponoinBnkav peta&u tous: (a) tnv opdda nou
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